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3,089,199 
METHOD OF APPLYING INSULATING 

INCAPSULATION _ 
Andrew A. Halacsy, 380 Irvington Ave., Elizabeth, NJ. 

Filed June 17, 1960, Ser. No. 36,847 
9 Claims. (Cl. 18-59) 

This invention relates generally to a method of apply 
ing insulating incapsulation and, more particularly, to a 
method of applying such incapsulation to an electrical 
unit for obtaining a coating of uniform dielectric strength. 

This application is a continuation-in-part of my appli 
cation Serial No. 821,211, ?led on June 18, 1959. 

In the construction of electrical units such as dry type 
transformers it is essential that the insulation of the coils 
have uniform dielectric strength. The transformer must 
be rated at a maximum voltage which corresponds to the 
weakest point of the insulating coating. A common 
process for insulating such coils is by wrapping the coils 
with tape and subsequently impregnating the same with 
varnish. This process does not result in accurate di 
electric thickness, especially so where the coil is of ir 
regular shape, for example, toroidal shape. Further 
more the surface of each turn of tape and the region of 
lead penetration result in dielectric discontinuity. This 
process also has commercial drawbacks in that it involves 
excessive labor and material costs and is thus excessively 
costly. 
A coating of the coils by a dipping process, while suit 

able for small coils, is not suitable for large coils, espe 
cially those requiring supports in addition to the connec 
tion leads themselves. Dipping is limited to the produc 
tion of thin layers and multiple dippings result in dis 
continuities between adjacent layers. 

Coating by conventional casting or molding techniques 
do not avoid problem areas, that is, areas where the coils 
are supported during such coating process. In such 
processes where the supports are made of the same type 
of insulating material as the coating and embodied in 
the ?nal coating a discontinuity remains between the in 
dependently hardened materials and it has been found 
that the breakdown voltages at such points are much less 
than for the rest of the insulation coating. 
Where several coatings are applied in superposed re 

lation and optionally staggered it has not avoided the 
problem of uniform dielectric properties and there re 
mained problem points at which insulation breakdown 
would occur at a lower voltage than characteristic of the 
remainder of the coating. Thus heretofore there has 
been no known technique for fully incapsulating a large 
dry type transformer with a uniform coating of suf?cient 
thickness and dielectric strength to withstand high 
voltages. 

It is accordingly the primary aim and object of the 
present invention to provide a method for fully incap 
sulating large transformer coils in a thick insulating coat 
ing having uniform dielectric strength over its entire 
area. 

Another object of the present invention is a provision 
of a method of applying insulation incapsulation which 
is suitable for large coils, for example, above 50 pounds, 
provides accurate and uniform thickness over the entire 
‘area, and which assures against discontinuity of dielec 
tric and other physical properties in the coating. 

Another object of the present invention is the provi 
sion of a method of applying insulation incapsulation of 
the aforenoted character which is simple and reliable, 
and is inherently economical and thus suitable for prac 
tice on a commercial scale. 

Pursuant to certain embodiments of the present inven 
tion, the coil to be incapsulated is supported at several 
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support areas while the coating is applied and the sup 
port areas are subsequently coated without any line of 
‘demarcation or electrical discontinuity at the boundary 
zone between the several coated areas. 

In other embodiments of the present invention, the coil 
to be incapsulated is supported at several support areas 
by tapes or sheets formed of the material of the coating 
and the remaining areas are coated and intimately inte 
grated with such tapes or sheets without any line of 
demarcation at the zones between the coated areas and 
tapes or sheets. 

Other objects, features and advantages of the present 
invention will become apparent as the ‘description there 
of proceeds when considered in connection with the ac 
companying illustrative drawings, in which: 

FIG. 1 is a schematic longitudinal sectional view illus 
trating one embodiment of mold for carrying out the 
method of incapsulating a large coil pursuant to the 
present invention; 

FIG. 2 is a plan view illustrating another embodiment 
of mold for carrying out the method of the present 
invention; 

FIG. 3 is a sectional view taken on the line ‘3-3 of 
FIG. 2; 

FIG. 4 is a sectional view taken on the line 4—4 of 
FIG. 3; 

FIG. 5 is a view similar to FIG. 2 illustrating a com 
panion mold thereto for curing coating areas uncured in 
the mold of FIG. 2; 

FIG. 6 is a sectional view taken on the line 6-6 of 
FIG. 5; ’ 

FIG. 7 is a plan view of a tape or sheet of plastic 
insulating material utilized in other embodiments of the 
present invention; 

FIG. 8 is a schematic vertical sectional view of a mold 
for forming the tape or sheet of FIG. 7; 

FIG. 9 is a view similar to FIG. 1 illustrating another 
embodiment of mold for carrying out a modi?ed ap 
proach of the method of the present invention; 

FIG. 10 is a plan view illustrating still another em 
bodiment of mold for carrying out a modi?ed approach 
of the method of the present invention; and 

FIG. 11 is a sectional view taken on the line 11-—11 
of FIG. 10. 

Brie?y, one approach exemplifying the method of the 
present invention comprises the steps of applying a uni 
form coating of ‘an uncured heat curing insulating ma 
terial to a ?rst surface area of the electrical unit to be 
coated, supporting the unit at a support area adjacent the 
?rst area whereby the support ‘area will be covered and 
inaccessible for coating, heat curing the ?rst surface area 
coating except at a border zone between the ?rst surface 
area and support area in which zone the coating gradu 
ally diminishes in cure to an uncured region adjacent the 
support area, supporting the unit at a cured point of the 
?rst surface area and exposing the support area which 
is now coated with the uncured material. The uncured 
material is intimately merged with the material at the 
uncured region of the border zone and the latter and 
support area are heat cured to incapsulate the unit with 
an insulating coating of uniform dielectric strength. 
The insulating material M used is of ‘a character which 

will form a solid, rigid ‘or elastomeric, when subjected to 
heat under requisite pressure and time conditions. Thus 
the setting or vulcanizing of the material is a function 
of temperature, pressure and time and such material is 
generally commercially ‘available and the curing sched 
ules thereof are well known to .those skilled in the art 
‘and well documented in commercial literature of the 
vendor—the material M per se forming no part of the 
present invention. Such materials can be applied to a 
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surface in‘ any desired manner, as by a manual applica 
tion using a trowel, or the like, dispensing the material 
against a surface or mold as in press molding or injec 
tion molding, :or by casting in a mold. An example of a 
material found to be eminently suitable for the practice 
of‘the‘ present'inventicm'is commercial silicone rubber, 
such as “Silastic” 80‘, a ‘trademarked product of the Dow 
Corning Corporation. The properties and curing or 
vulcanizin g temperatures of this material are well known 
and detailingly documented in commercially available 
technical literature supplied by the vendor and accord 

10 

ingly‘such'characte'ristics are not set out here and are 6 
considered unnecessary to a clear understanding of the‘ 
present invention. Suf?ce it to state that the‘ curing tem 
perature of the material of the exempli?ed embodiment 
is of ‘the order of ZSO‘degrees F. plus or minus 10 
degrees. 
The electrical unit to be coated ‘in the example given 

in FIG. 1 is a transformer coil'lltl which is shown in a 
complementary mold 12 de?ning a cavity 14 to accom 
modate the coil and the insulating‘coating to be applied 
thereon. Thus the peripheral gap '16 de?ned between 
the coil and Walls of the cavity 14 is adapted to receive 
the insulating material M which forms the incapsulating 
coating. The mold 12 is a two-part mold having upper 
and lower mating parts 18 and 20, respectively which 
separate at par-ting line 22, the mating parts being re_ 
leaseably retained in assembled relation by fasteners 24. 
The upper mold part I18 is provided with a passage 26 
which is adapted to be connected to a source of vacuum 
through control valve 28. The lower mold part includes 
a chamber 30 in communication with the space or gap 
16; said chamber in turn being in communication with 
the reservoir 32 through passage 34 de?ned by conduit 
36. Interposed in conduit 36 is a control valve 318 and 
the reservoir 132 is provided with an inlet ?tting 40 con 
trolled by valve 42. 
The part 20 includes a ‘pair of spaced supports S dis 

posed in generally radial disposition which extend into 
the gap 16 to provide a two point support ‘for the coil. 
The supports S have terminal ends 4'4 contoured comple 
mentary to the sur?ace of the coil supported thereon. 
The supports S are mounted for axial reciprocation in 
part 26 between the extended position shown in FIG. 1 
and a retracted position in which ends 44 are spaced 
from the coil a distance corresponding to the thickness 
of. gap 116 and the incapsulating coating. The desired 
axial adjusted position of the supports S are indicated 
through the use of cooperating index marks 46 and 48 
which provide visual indicia of the axial position of the 
supports. The supports are axially reciprocated by suit 
able'pinions 50‘ in mesh with companion racks 52 of the 
supports. 
The part 20 includes connecting conduits 54, 56, 58 

and 60, the conduit 54 having an inlet ?tting 62 and the 
conduit 60 having an outlet fitting 64. A coolant, such 
as cold water, is admitted through ?tting 612, circulates 
through connecting conduits ‘54, ‘56, 58 ‘and 60‘ and is 
discharged at ?tting 64 for cooling the regions adjacent 
the supports S for a purpose which will be apparent from 
the description which follows. The mold and supports 
are provided with suitable heaters 66 and 68, respective 
ly disposed in companion cavities to cure the insulating 
material M in adjacent regions of the gap 16. Thermom 
eters are shown at “70 to indicate curing temperature in 
the regions thereof, it being understood that the various 
regions may be provided with any suitable temperature 
indicating devices, as desired. 

Curing temperatures may be achieved in any desired 
manner through heating devices of any Well known type 
which may be manually or automatically controlled to 
achieve the desired degree of heating for the desired 
period. In the illustrated embodiment the heaters 66 
and 68 shown are of the electrical resistance type. 

In practice, the reservoir 32 is charged with uncured 
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4 
heat curing insulating materialM of the. character afore 
referred to. With the valve 38 closed, ‘a suitable source 
of vacuum is applied to the gap 16 through open valve 
2% and passage 26 to draw .all the air and moisture from 
the coil. The conditions of vacuum treatment corre 
spond to the usual vacuum impregnation processes and 
depend on the character of the coil and are well known 
to those skilled in the art. In the example given 2.8 
inches of vacuum for approximately 6 hours will free the 
unit of air and moisture and surrounding contaminants, 
the vacuum treatment being optional and not critical to 
the technique of the present invention. Subsequent to 
this‘ treatment valve 28‘ is closed and valves 38 and 42 
are opened. Compressed air is now admitted through 
?tting 40‘ so as to squeeze material M through passage 34, 
into chamber 30 and into gap 1-6, the latterv being en 
tirely ?lled by the material except at the support areas 
de?ned by the extended supports S in the gap. The pres 
sure may be of the order of 100400‘ pounds per square 
inch, preferably of the magnitude of 460‘ pounds. After 
?lling- of the gap, the curing of the coating is effected 
except at the border zones adjacent the support areas. 
More particularly, the heaters 66 are energized to achieve 
the desired curing'temperature and coolant (cold water) 1 
is circulated through the conduits 54,. 56, 58 and 60 at 
the border zones adjacent the support areas, the pressure, 
temperature and coolant flow being maintained for the 
requisite period to achieve curing in the region of the 
heaters. In the example given the curing temperature 
is-25O degrees F. plus or minus 10 degrees which is main 
tained for three minutes at the pressure indicated after 
the ?lling of the gap. This curing operation will result 
in a complete cure in the immediate region of the heaters 
66 with the border zones adjacent thereto and extending 
to the supports diminishing in cure steplessly or in in?nite 
increments, the regions immediately adjacent the support 
areas being uncured. This diminishing of cure is 
achieved by the coolant ?ow at the border zones result 
ing in~a temperature gradient thereat. The fully cured 
regions are solid enough to take over the supportof the 
unit. 
The supports S are now axially retracted an amount 

corresponding to the thickness of coating by actuating 
pinions 50‘ to match the index marks 46‘, 48 correspond 
ing to the desired thickness of coating, the vfully cured 
regions taking over the support of the unit which does 
not change position in the mold. The pressurized ma 
terial M is now admitted to the exposed support areas 
below support ends 44 to ?ll the same. This material 
is in the same physical and chemical state as the un 
cured material at the adjacent edges of the boundary 
zones so as to intimately merge therewith. The flow of 
coolant is shut off and the coolant passages are drained. 
The heaters ‘68 are energized to curing temperature to cure 
the border zone and support area coatings in the manner 
aforedescribed with reference to cured regions adjacent 
heaters 66. This will result in fully incapsulating the 
unit or coil in a coating of uniform dielectric strength, 
there being no discontinuities or areas of demarcation in 
the fully cured coating which in the instant example is 
Vs inch thick. 

After the pressure is released, valves 38 and 42 are 
closed and the mold parts are separated so as to permit 
the incapsulated coil to be withdrawn from the mold. 
The material in the region of the supports in the in 
jection passages breaks away from the unit as it has not 
been cured and if a stub remains it may be readily 
trimmed from the unit. It is within the scope of the 
present invention to incapsulate any desired unit using any 
desired incapsulant having the aforenoted properties as 
will be apparent to those skilled in the art, the above 
speci?c embodiment being given by way of example only 
to illustrate the technique of the invention. The pres 
sures, temperatures and times noted above are also given 
by way of example only in connection with the use of 
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“Silastic” 80 to incapsulate unit 10, the pressures, tem 
peratures, and times as related to this incapsulant being 
a function of the size, shape, and character of unit and 
the incapsulating layer to be formed thereon. 
With reference to FIGS. 2-6, there is shown another 

embodiment of mold for carrying out the method of the 
present invention, this embodiment differing from the 
previously described embodiment in the respects which 
will be noted below. The mold 72 is of annular con~ 
?guration to accommodate a unit 10’ of corresponding 
con?guration, said mold comprising upper and lower mold 
parts 74 and 76, respectively which separate on a parting 
line 78. The mold is releasably retained in assembled 
relation by fasteners 80. The mold is provided with 
three equidistantly spaced portions 82 of reduced di 
ametrical extent which de?ne supports for the unit 10' 
in the mold. Beyond these portions 82, there is de?ned 
in the mold a gap 16’, corresponding to the gap 16 pre 
viously described, to receive the insulating material M in 
surrounding relation with the unit. The mold is provided 
with border zones 84 adjacent portions 82 having open 
ings 86 open to atmosphere for a purpose which will be 
apparent from the description which follows. Thus the 
mold is open to atmosphere at openings 86 adjacent the 
support areas of the unit. The major peripheral por 
tions 88 of the mold have heaters 90 extending there 
around for curing material M at said portions in the man 
ner previously described. Thus mold 72 is provided with 
three zones, portions v88 which de?ne curing zones, por 
tions 82 which de?ne support areas, and portions 84 
which de?ne border zones in which the cure diminishes 
in the manner of the border zones of the previous em 
bodiment. 
Companion to mold 72 for use in the second and ?nal 

stage of the process, is a mold 72' shown in FIGS. 5 
and 6. Mold 72’ has upper and lower mold parts 92 
and 94 which de?ne a cavity 96 of uniform cross section 
to accommodate the incapsulated unit 10". The cavity 
96' is closed to atmosphere and major equispaced pe 
ripheral portions 98 of the mold have surrounding heaters 
100 corresponding to heaters 90. 

In practice, the bottom part 76 of the mold 72 is lined 
with a layer of uncured material M which may be ap 
plied in any suitable manner as manually with the aid of 
a trowel, the portions 82 being left uncovered. The 
coil or unit 10' is lowered into such lined mold part with 
due care being taken to insure that the gap between 
the coil and mold part is completely ?lled. Because of 
the construction of the mold, the coil is supported at the 
uncovered portions 8-2 of the mold which are of reduced 
cross section. Material M is similarly applied to the 
upper half of the coil except at the regions in the pro 
jected area of portions '82. The upper part 74 is secured 
on the lower part 76 of the mold, due care being taken 
to insure that the gap between the coil and mold part 74 
is completely ?lled. The coil will be uncovered with the 
incapsulant at mold portions 82 and While covered at 
portions 84, the incapsulant thereat will be exposed to 
the atmosphere through openings 86. 

Thereafter the heaters 90 are energized and brought up 
to vulcanizing temperature for the requisite time. Suit 
able temperature indicating devices (not shown) will be 
provided to check the temperature at the gap. By way 
of example, in the case of a gap of the magnitude of 3%;2 
of an inch the temperature should be brought up quickly 
to 260 degrees F. and maintained for 5 minutes. This 
cures material M at portions or zones '88 to a strength 
suf?cient to carry the weight of the unit. At the border 
zones 84 the cure diminishes in the manner of the pre 
viously described border zones since the heaters 90 pro 
vide a temperature gradient thereat and the openings 86 
expose said zones to atmosphere. 
The unit is now removed from said mold 72 and the 

uncovered portions 82 will now be manually covered 
with material M to a thickness corresponding to the 
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6 
thickness of the previously applied layer and intimately 
integrated with the material at the border zones. At this 
time the unit is supported on the fully cured zones 88 
of the inoapsulating layer. The now fully incapsulated 
coil 10" is positioned in mold 72’ to register the zones 
82 and 84 thereof to be vulcanized with the peripheral 
portions 98. The heaters 100 are energized and brought 
up to vulcanizing temperature for the requisite time to 
fully cure the material at zones 82 and 84. In the ex 
ample given the temperature is brought up to 260 de 
grees for ?ve minutes to complete the curing of the in 
capsulating layer. The mold 72 is also provided with 
suitable temperature indicating devices (not shown). On 
full vulcanization the heaters are de-energized and the 
incapsulated unit is removed from the mold to complete 
the incapsulating operation. 
The method described above has been found suitable 

for in-capsulating relatively heavy coils in an insulating 
layer of accurate and uniform thickness over the entire 
area, there being no discontinuity of dielectric or other 
physical properties in the coating. The method of the 
present invention is applicable to produce a coating of 
any desired thickness within the range of practical coat 
ing thicknesses. The insulating layer exhibits a sub 
stantially uniform resistance to voltage breakdown and 
does not produce any localization of stress concentration 
in the dielectric. 

Brie?y, another approach exemplifying the method of 
the present invention comprises the steps of providing a 
sheet of plastic insulating material having a cured por 
tion, an uncured periphery and a border zone de?ned be 
tween the cured portion and periphery in which the cure 
thereat diminishes towards the periphery, supporting the 
unit ‘at a support area by the cured portion of the sheet, 
uniformly coating the unit beyond the periphery of the 
sheet with the same material in an uncured state and 
intimately merging the same with the uncured material 
at the periphery of the sheet, andv curing the uncured 
material of the sheet and coating. The same plastic in 
sulating material M, as previously described, is utilized in 
this approach which results in the incapsulation of the 
unit with an insulating coating of uniform dielectric 
strength corresponding to the coating of the previous 
embodiments. 
With reference to FIGS. 7 and 8, the sheet or tape 102 

is of elongated rectangular con?guration and is formed 
of insulating material M, said tape having a longitudinal 
ly extending cured portion 104, an uncured periphery 106, 
and a border zone 108 de?ned between said cured por 
tion and periphery in which the cure thereat diminishes 
towards said periphery. The longitudinally extending 
fully cured portion 104 is adapted for the support of the 
unit during the incapsulating operation as will be described 
in detail hereinafter. A mold 110 for forming the tape 
102 is schematically illustrated in FIG. 8, said mold com 
prising .a complementary pair of mold parts 112 and 114 
which in their closed mating relation defines a cavity 116 
therebetween of a size and con?guration corresponding to 
tape 102. The mold parts are releaseably retained in 
assembled relation by means of suitable fasteners 118. 
The mold parts include passages 120‘ ‘for a suitable coolant 
medium and pass-ages. 122 for a suitable heating medium, 
said passages being discreetly located with respect to the 
cavity 116 for forming the tape 102 having the zones 
aforedescribed. 
The cavity 116 is charged with insulating material M 

in an uncured condition and with or without the aid of 
pressure as dictated ‘by the character of the speci?c 
material M utilized. A coolant, such as cold water, is 
admitted through the passages 120 and a heating medium, 
such as steam, is passed through the passages 122 during 
the molding or forming operation, it being apparent that 
the heating medium results in the cure of the material at 
portion or zone 104- with the cooling medium resulting 
in an uncured periphery 106. The transition zone between 
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heating and cooling de?nescthe border zone 1&8 in which 
the cure thereat diminishes towards the periphery 106. 

With reference to FIG.‘ 9, the. mold 124 for incapsula 
tion of the transformer coil 10a is of a construction similar 
to the mold 12 previously described, differing therefrom 
in the respects to be pointed out in ‘detail hereinafter. 
The mold 124 is devoid of supports S and associated struc 
ture as the initial support for the transformer coil is 
provided by tapes 102. The mold 124 de?nes a cavity 
126 to accommodate the coil and the insulating coating to 
he applied thereon for incapsulating the coil. The mold 
124 has upper and lower mating parts 128 and 130, re 
spectively which are releaseably retained in assembled 
relation by suitable fasteners 132. As in mold 12, the 
upper mold part 128; is provided with a passage 134 which 
is adapted to be connected to a source of vacuum through 
a suitable control valve 136. The lower mold part in_ 
cludes chamber 138‘ in communication with the unoc~ 
cupied space 140 de?ned between the coil 10a and the 
walls of the cavity 126', said chamber in turn being in com 
municationwith the reservoir 142 through passage 144. 
A valve 146 is provided for passage 144 and the reservoir 
142 has an inlet ?tting 148‘ which is controlled by valve 
150. The mold is provided with suitable heaters 152 
disposed in companion cavities to cure the insulating 
material M in the peripheral gap or space 140. From the 
above it will be apparent that the mold 124 corresponds 
generally to the mold 12 previously described except that 
the latter is additionally provided with supports S and 
associated structure and means for circulating a coolant 
adjacent to such supports. 

In practice, a plurality of tapes 102 are wrapped 
around the transformer coil 10a in spaced radial fashion 
and the coil and surrounding tapes are ?tted into the 
cavity 126 of the mold.‘ As shown in FIG. 9' the confront 
ing end edges 154 of the tapes are spaced from each 
other in the cavity. It will be noted that the tapes are of 
a uniform predetermined thickness corresponding to the 
thickness of the peripheral gap 140. The tapes themselves 
extend radially around the core and are spaced circumfer 
entially therealong in any. desired spacing arrangement. 
In this way the cured portions 104 of the tapes 102 provide 
the initial support for the coil in the mold, thereby 
obviating the need for supports of the character of sup 
ports S of the ?rst described embodiment. Accordingly 
the tapes provide a supporting medium for the coil and 
simultaneously position the latter in the mold so as to 
secure uniform incapsulation. ‘ 

The reservoir 142 is charged with uncured heat curing 
insulating material M and with the valve 146 closed a 
suitable source of vacuum is applied to the gap 140 
through open valve 136 to draw all the air and moisture 
from the coil in the manner previously described. There 
:after valve 136 is closed and valves 146 and 150‘ are 
opened. Compressed air is injected into the reservoir 
so as to pressurize the material M for ?ow into the cham 
ber 138 and into gap 140‘, the latter being entirely ?lled by 
:the material. Thus all the unoccupied space de?ned be 
tween the external surface of the coil and the cavity 
‘walls of the mold is ?lled by material M. After the ?lling 
operation, the curing of the coating and tapes is effected 
by energizing the heaters 152 to achieve the desired curing 
temperature. It will be noted that prior to curing the 
peripheral edge 1% of the tapes 10-2 and the added 
material M of the coating are in an uncured state and 
intimately merge without any lines or areas of demarca 
tion. The desired curing temperature is maintained for 
the requisite curing time as previously described to result 
in a complete cure of the uncured portions of the tape 
and the ?owed in coating. The unit or coil is thus fully 
incapsulated in a coating of uniform dielectric strength 
without physical or electrical discontinuities. The fully 
incapsulated.transformer coil is removed ‘from the mold 
124 in the manner previously described. The material 
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8 
in the region of the injection passages may be readily 
broken away or trimmed from the unit. 
With reference to FIGS. 10‘ and 11, there is shown an 

other embodiment in the form of a mold 1'56 for carrying 
out the approach or technique of the present invention 
exempli?ed with reference to’FIGQ ‘9. The mold 156- is 
of annular con?guration and has a cavity 164 to‘accom 
modate an incapsulated unit 10a’, said mold comprising 
upper and lower mold parts 158 and 160, respectively 
which are releaseably retained in assembled relation by 
suitable fasteners 162. There is de?ned a peripheral gap 
14W between the external surfaces of the transformer 
unit and the cavity walls, said gap being of a uniform 
thickness corresponding to the thickness of the coating to 
be ‘formed on the unit. The tapes 102 are wrapped around 
the unit 10a’ for the support thereof in the manner de 
scribed above with reference to the previous embodiment 
and this assembly is enclosed in the cavity 164. As in the 
previous embodiment, three tape zones are de?ned, a 
support zone in which the unit is supported on cured 
portionsv 104, an uncured peripheral zone 106, and a 
zone 10% having a cure which diminishes towards the 
peripheral zone. Thus the unit is supported at spaced 
areas in the mold by the cured portions of the tapes. 
A cylindrical reservoir 166 is provided in mold part 

158, said reservoir having a complementary reciprocating 
ram 168 for pressurizing the material M disposed therein 
in an uncured state. The reservoir 166 communicates 
with th peripheral gap 164 through passages 170. The 
coating operation is effected by reciprocating ram 168 
downward-1y to cause the flow of material M into the un 
occupied space or gap 164 in the mold. The material M 
will intimately merge with the material in like state at 
the periphery of the tapes. 

Surrounding the mold parts are heating chambers 172 
having inlets 174. A suitable heating medium, such as 
steam, is admitted through the inlets 174 to the heating 
chambers 172 for curing the uncured material of the 
tapes and coating. Suitable passages 176 may be pro 
vided in the mold parts for drainage purposes. On full 
curing or vulcanization of the material M the heating 
operation isterminated and the fully incapsulated unit is‘ 
removed from the mold. 
From the above it will be apparent that the fully cured 

zone of the tapes provide the initial support for the unit 
during the incapsulating operation and that the technique 
exempli?ed with reference to FIGS. 10 and 11 corre 
sponds to the technique described above in detail with 
reference to FIG. 9. Thus apparatus of the character of 
mold 12 or 72 may be utilized in which the mold itself 
includes support structure for the incapsulation of the 
coil or, if desired, tapes, or the like, having fully cured 
support zones may be utilized for the initial support of 
the unit during the incapsulating operation as described 
in connection with the embodiments of FIGS. 9 through 
11. 

It will be obvious that the incapsulating method of the 
present invention may be used for incapsulating electrical 
equipment, and the like, other than transformer coils. 
It will also be evident from the foregoing description that 
those skilled in the art of electrical insulation and of 
applying insulation coatings will be able to make various 
changes and modi?cations in the method without depart 
ing from the spirit and scope of the invention as de?ned 
in the appended claims. 
What is claimed is: 
l.‘ A method of incapsulating an electrical unit with a 

coating of uniform dielectric strength, comprising the 
steps of applying a uniform coating of an uncured plastic 
insulating material to the surface area of said unit ex 
cept for a support area adjacent said coated surface area, 
said coated surface area having a border zone adjacent 
said support area and de?ned between said coated and 
support areas, curing said coated surface area and gra 
chently curing said border zone with the cure thereat 
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diminishing from a partially cured zone to an uncured 
zone adjacent said support area while supporting said 
unit at said latter area, exposing said support area and 
uniformly coating the same with an additional quantity 
of said uncured material and intimately merging the 
same with the material at said uncured zone of said 
border zone, and curing said border zone and support 
area coatings while supporting said unit at a cured region 
of said coated surface area. 

2. A method of incapsulating an electrical unit with 
a coating of uniform dielectric strength, comprising the 
steps of applying a uniform coating of predetermined 
thickness of an uncured heat curing insulating material 
to the surface area of said unit except for a support area 
adjacent said coated surface area, said coated surface area 
having a border zone adjacent said support area and de 
?ned between said coated and support areas, curing said 
coated surface area and gradiently ‘curing said border 
zone with the cure thereat diminishing from a partially 
cured zone to an uncured region adjacent said support 
area while supporting said unit at said latter area, expos 
ing said support area and uniformly coating the same 
with an additional quantity of said uncured material 
with a thickness corresponding to said predetermined 
thickness and intimately merging the same with the ma 
terial at said uncured region of said border zone, and 
heat curing said border zone and support area coatings 
while supporting said unit at a cured region of said 
coated surface area. 

3. A method of incapsulating an electrical unit with a 
coating of uniform dielectric strength, comprising the 
steps of supporting said unit at a support area by a cured 
plastic insulating material having an uncured peripheral 
zone and a partially cured border zone de?ned between 
said support area and peripheral zone in which the cure 
thereat gradiently diminishes towards said peripheral 
zone, uniformly coating the remaining surface area of 
said unit beyond said peripheral zone with said material 
in an uncured state and intimately merging the same with 
the uncured material at said peripheral zone, and curing 
said uncured material beyond said support area. 

4. A method of incapsulating an electrical unit with a 
coating of uniform dielectric strength as de?ned in claim 
1 in which said plastic insulating material is of the heat 
curing type and in which curing of said coatings is 
effected by heating. 

5. A method of incapsulating an electrical unit with a 
coating of uniform dielectric strength as de?ned in claim 
1 in which said plastic insulating material is of the heat 
curing silicone rubber type and in which curing of said 
coatings is effected by heating. 

6. A method of incapsulating an electrical unit with a 
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coating of uniform dielectric strength as de?ned in claim 
2 in which said heat curing material is of the silicone 
rubber type. 

7. A method of incapsulating an electrical unit with a 
coating of uniform dielectric strength, comprising the 
steps of supporting said unit at a support area by a heat 
curing cured silicone rubber insulating material of a 
uniform predetermined thickness having an uncured pe 
ripheral zone and a partially cured border zone de?ned 
between said support area and peripheral zone in which 
the cure thereat gradiently diminishes towards said pe 
ripheral zone, uniformly coating the remaining surface 
areas of said unit beyond said peripheral zone with a thick 
ness corresponding to said predetermined thickness with 
said material in an uncured state and intimately merging 
the same with the uncured material at said periphery, and 
heat curing said uncured material beyond said support 
area to increase the mechanical strength thereof and pro 
duce a continuous coating of uniform dielectric strength. 

8. A method of incapsulating an electrical unit with a 
coating of uniform dielectric strength, comprising the 
steps of providing a plurality of tapes of plastic insulat— 
ing material having a cured portion, an uncured pe 
riphery and a partially cured border zone de?ned be 
tween said cured portion and periphery in which the cure 
thereat ‘diminishes towards said periphery, supporting said 
unit at spaced support zones by said cured portions of 
said tapes, uniformly coating said unit beyond said pe 
riphery of each tape and ?lling the space therebetween 
with said material in an uncured state and intimately 
merging the same with the uncured material at said pe 
riphery to form a continuous layer on said unit, and 
curing said uncured material of said tapes and coating. 

9. A method of incapsulating an electrical unit with a 
coating of uniform dielectric strength as de?ned in claim 
8 in which said insulating material is of the heat curing 
silicone rubber type and in which said tapes and coating 
are substantially of uniform predetermined thickness and 
free of dielectric and physical discontinuities. 
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