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14 Claims. (C. 154-2.25) 

This invention relates to an apparatus for and method 
of applying insulation material to coils. This invention 
particularly relates to the application of insulation mate 
rial to electric coils. However, the invention is not so 
limited in that it may be used in the application of any 
type of insulating material to coils. The invention may 
also be used in the applying of any type of strip material 
to coils of various kinds and forms. 

In the manufacture of electric coils for electrical ap 
paratus a problem has long existed with regard to the 
wrapping of insulation upon a coil. Ordinarily, it has 
been necessary to apply the insulation material to the 
coils manually. This manual procedure has been very 
slow and thus production of such insulated coils has 
been very tedious and expensive. 

Hence, an object of this invention is to provide an 
apparatus for applying insulation material to electric coils. 
Another object of this invention is to provide a method 

for applying insulation material to coils. 
Another object of this invention is to provide an in 

sulating machine which is capable of rapid operation 
and high-quality work. 

Other objects and advantages reside in the construction 
of parts, the combination thereof and the mode of opera 
tion, as will become more apparent from the following 
description. 

In the drawings, 
Figure 1 is a fragmentary side elevational view of the 

apparatus of this invention for applying insulating mate 
rial to coils. 

Figure 2 is a fragmentary perspective view showing 
the carriage member and forward structure of this inven 
tion with a coil retained by the support structure. 

Figure 3 is a front perspective view similar to that of 
Figure 2 showing the carriage member in a retracted posi 
tion for receiving sections of insulation material. 

Figure 4 is a perspective view similar to that of Fig 
ures 2 and 3, showing the carriage member in its forward 
position with insulation material supported thereby. 

Figure 5 is a front perspective view similar to that of 
Figures 2, 3 and 4, showing the carriage member in a 
raised position in which the carriage member engages 
the coil held by the clamping member. 

Figure 6 is a front perspective view similar to that of 
Figures 2, 3, 4 and 5, with the carriage member in its 
raised position with the arm members of the carriage 
member in an actuated position. 

Figure 7 is a sectional view, slightly enlarged, of a 
typical coil wrapped with insulation material by a ma 
chine of this invention. - 

Figure 8 is a sectional view, similar to that of Figure 
7, of a typical coil showing the insulation material as it 
is adhesively retained in a folded-back position after hav 
ing been wrapped about the coil by the machine of this 
invention. 

Figure 9 is a sectional view similar to that of Figures 
7 and 8, showing a preferred modification in the posi 
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2 
tioning of the sections of insulation material upon a coil, 
so that the ends of the sections may be folded on the 
inner surfaces of the coil sides. 

Figure 10 is a sectional view similar to Figure 9, show 
ing the folded position of the ends of the sections of 
insulation material against the inner surfaces of the coil 
sides. 

Figure 11 is a sectional view taken substantially on 
line 11-11 of Figure 1. 

Referring to the drawings in detail, the apparatus of 
this invention comprises a support frame structure 20. 
Mounted upon the support structure 20 is a paper roll 
housing 22. Within the paper roll housing 22 is rota 
tively mounted a pair of rolls 24. Upon each roll 24 is 
wound a strip of insulation material 26. The strips of 
insulation material 26 extend in parallel relation from 
the rolls 24 to paper feed wheels 28 and 30, which are 
rotatably carried by the housing 22. The pair of adja 
cent continuous strips of insulation material 26 continue 
from the rolls 24, engage the paper feed wheel 28, and 
then engage the paper feed wheel 30, as clearly shown 
in Figure 1. The paper feed wheels 28 and 30 are each 
composed of a plurality of spaced-apart axially aligned 
discs. The discs of one wheel are partially interposed 
with the discs of the other wheel, as shown in Figure 1. 
From the paper feed wheel 30 the strips of insulation 

material 26 move over a short table member 32. The 
two strips of insulation material 26 are moved in par 
allel relation over the table 32 by means of a feed roller 
34 which may be driven from the feed wheel 30 by 
means of a belt member 36. 
A ratchet arm 38 actuated by a fluid motor 40, having 

an operating rod 42 attached to the ratchet arm 38, pro 
vides means for feeding equal lengths or sections of 
strip material 26 upon each actuation of the arm 38 by 
the fluid motor 40. The arm 38 is pivotally attached to 
a pin 43 and drives a ratchet mechanism 44 attached to 
the pin 43. 
The ratchet mechanism 44 also serves as a drive wheel 

which is operatively connected by means of a chain or 
belt 46 to a pulley wheel 48 of the feed wheel 30 and 
a pulley wheel 56 of the feed wheel 28. Preferably the 
pulley wheel 48 of the feed wheel 30 is slightly smaller 
than the pulley wheel 50 of the feed wheel 28, so that 
the feed wheel 30 rotates slightly faster than the feed 
wheel 28 upon each actuation of the arm 38. 
A support bracket 52 attached to the housing 22 car 

ries a movable coil clamping member 54 which is piv 
otally attached to the bracket 52 by means of a pin 55. 
The bracket 52 also rigidly supports a coil clamping base 
56. The pivotally mounted movable coil clamp 54 and 
the stationary coil clamp base 56 cooperate in retaining 
a coil 58. The clamping base 56 may be provided with 
a vertically attached cross block 59. The cross block 
member 59 extends between opposite sides of the coil 58 
and aids in retaining the coil 58 in proper alignment be 
tween the clamping members 54 and 56 by abutting the 
opposite sides of the coil 58 when the coil 58 is posi 
tioned upon the stationary clamping member 56. 
A fluid motor 60 has an operating rod 61 thereof piv 

otally attached by means of a pin 62 to the clamp mem 
ber 54 to pivotally move the clamp member 54 for open 
ing or closing the clamping means. The fluid motor 60 
is pivotally attached to an arcuate bracket 63 by means 
of a pin 64. The arcuate bracket 63 is attached to the 
housing 22 by means of a brace member 65. It is to be 
understood, within the purview of this invention, that 
other suitable means, different from the fluid motor 60, 
for operating the clamping member 54 may also be em 
ployed. 
A fluid motor 70 carried by the support structure 20 
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and provided with an operating rod 72 is adapted to 
reciprocally move a carriage member 74 from a position 
adjacent the table 32 to a position adjacent the clamping 
members 54 and 56. At the end of the operating rod 
72 is a carrier block 76 normal thereto to which is slid 
ably attached the carriage member 74. 
The coil 58, to be wrapped with insulation material 

26, is placed upon the stationary clamping member 56, 
as clearly shown in Figure 2. The fluid motor 60 is then 
actuated, pivotally moving the movable clamping mem 
ber 54 into engagement with the coil 58, as clearly shown 
in Figure 3. While the clamping member 54 is being 
operatively moved into clamping position with the coil 
58, the fluid motor 70, by means of the operating rod 72, 
moves the carriage member 74 toward the table 32. 
At the moment the carriage member 74 reaches its 

position adjacent the table member 32, as shown by dash 
lines in Figure 1, the fluid motor 40 is actuated, pivot 
ally operating the arm 38 through a predetermined length 
of stroke. Thus, the ratchet member 44 is rotated, driv 
ing the feed wheels 28 and 30 through a predetermined 
rotational movement. The feed wheels 28 and 30 thus 
carry a desired length of the strip material 26 from each 
of the rolls 24 simultaneously, and the feed roller 34 
issues these two lengths from the table member 32 to an 
upper surface 77 of the carriage member 74. In Figure 
3 is shown the strip material 26 moving upon the upper 
surface 77 of the carriage member 74. 
The upper surface 77 of the carriage member 74 is 

provided with a plurality of apertures 80 which lead 
inwardly within the carriage member 74 and connect to 
an air line 82. The air line 82 is adapted for use as a 
vacuum or suction line. When the carriage member 74 
moves toward the table 32 to receive the sections of strip 
material, suction of air through the apertures 80 through 
the air line 82 is started. Hence, when the two sections 
of strip material 26 are received upon the upper surface 
77 of the carriage member 74, these sections of strip 
material 26 cover the apertures 80 and are firmly re 
tained thereon by air pressure or suction pressure. The 
upper surface 77 of the carriage member 74 is also pro 
vided with a pair of transverse slots or grooves 84. 
The sections of insulation material 26 extend over the 
grooves 84. 
When the predetermined length of strip material has 

been issued from each roll 24 by the feed roller 34 to 
the upper surface 77 of the carriage member 74, these 
two sections of strip material 26 are severed from the 
remainder of their respective strips by means of a knife 
member 86. The knife member 86 is sufficently wide 
to contact both strips of insulation material 26. The 
knife member 86 is reciprocally operated adjacent the 
table member 32 by means of a fluid motor 88 provided 
with an operating rod 90. The fluid motor 88 is rigidly 
mounted at the juncture of the arcuate bracket 63 and 
the brace member 65. 

After the two sections of strip material 26 are severed 
simultaneously from the remainder of the strips by a 
stroke of the knife member 86, the carriage member 74, 
carrying the sections of strip material, is immediately 
moved to its position adjacent the stationary clamping 
member 56 by means of the operating rod 72 of the fluid 
motor 70. The carriage member 74, when so positioned, 
is also adjacent an actuator assembly 92, which is re 
tained by a bracket 94 which is attached to the support 
structure 20. The carriage member 74 is thus positioned 
intermediate the clamping member 56 and the actuator 
assembly 92, as best shown in Figure 4. 

Included in the actuator assembly 92 is a fluid motor 
95 provided with an operating rod 96, having attached 
at the end thereof a head member 98. The lower portion 
of the carriage member 74 is provided with a T-shaped 
slot 100, as best shown in Figure 3, which is adapted to 
receive the head 98 which is attached to the operating 
rod 96 of the fluid motor 95. When the carriage mem 
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- causing the arm members 106 to pivotally rotate. 
results in the movement of the fingers 110 inwardly caus 

ber 74, as it is moved by the fluid motor 70, reaches its 
position adjacent the actuator assembly 92, the fluid 
motor 95 is actuated. The fluid motor 95 thus moves its 
operating rod 96 upwardly causing the head member 98 
to engage the carriage member 74. Due to the fact that 
the carriage member 74 is slidably attached to the carrier 
block 76, the carriage member 74 is thus moved upwardly 
by the head member 98 so that the upper surface 77 of 
the carriage member 74 engages the coil 58, as best shown 
in Figure 5. 
Due to the fact that opposite sides of the coil 58 extend 

from the stationary clamping member 56, the opposite 
sides of the coil 58 may readily be received within the 
slots 84 of the upper surface 77 of the carriage member 
74. Due to the fact that the sections of strip material 
26 extend over the grooves or slots 84, the movement of 
the carriage member 74 into engagement with the coil 
58 causes the sections of insulation material 26 to be 
partially wrapped around the sides of the coil 58, as best 
shown in Figure 5. At the moment the carriage mem 
ber 74, in its upward movement, reaches the coil 58, the 
air pressure or suction pressure through the air line 82 
is automatically stopped so that the section of insulation 
material 26 may easily wrap itself about the sides of the 
coil 58, as clearly shown in Figure 5. 
Within each groove 84 is a pin member 104 which is 

resiliently retained in a position extending into the groove 
84. These pins 104 aid in firmly retaining and aligning 
the sections of insulating material 26 against the sides of 
the coil 58 within the grooves 84 as the carriage member 
74 engages the coil 58 and the sides of the coil become 
disposed within the grooves 84. 

Attached to the carriage member 74 on opposite sides 
thereof are a pair of arm members 106 hingedly secured 
by means of pintles 108. At the upward end of each of 
the arms 106 is a normally extending finger member 110 
which is provided with a lip 112 at the end thereof. 
Attached to each arm 106, and extending normal thereto, 
at the pivotal point thereof, is an abutment flange 114 
having an arcuate recess 116 in the lower surface thereof. 
At the moment the carriage member 74 reaches the 

upward limit of its movement causing the sections of 
insulation material 26 to partially wrap themselves about 
the sides of the coil 58, as shown in Figure 5, a pair of 
fluid motors 120 are simultaneously operated, as shown 
in Figure 6. These fluid motors 120 are included in the 
actuator assembly 92 and are mounted on either side of 
the fluid motor 95. Each of the fluid motors 120 has 
an operating rod 122, the end of which engages the 
arcuate recess 116 of its respective abutment flange 114, 

This 

ing each section of strip material 26 to be completely 
wrapped about a side of the coil 58, as best shown in 
Figure 6. The fluid motors 120 are then deactuated, 
which results in release of the arms 106 for pivotal move 
ment outwardly. The fluid motor 95 is then deactuated, 
permitting return movement of the carriage member 74 
to its normal position. Following this, the fluid motor 
60 is operated, moving the pivotally movable clamping 

- member 54 upwardly so that the coil 58 having the insu 
lation material 26 wrapped about its sides may be re 
moved. The coil 58 with the strip material 26 then 
appears as shown in Figure 7. 

Preferably the strip material 26, which is used as in 
sulation material herein, is provided upon one surface 
thereof with a coating of adhesive means. The Surface 
of the strip material which is provided with the adhesive 
means is the surface which engages the coil 58. Due to 

70 
one surface thereof with adhesive means, the section of 
insulation material 26 is firmly fixed to the coil 58. As 

the fact that the insulation material 26 is provided on 

best shown in Figure 7, after the coil 58 is removed 
from the clamping members 54 and 56, an extending por 

75 - tion or lip 124 of each section of strip material 26 ex 
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ists, the upper surface of which has adhesive material 
thereon. This lip 124 may be folded back and over, as 
shown in Figure 8, and adhesively retains itself to the 
other portion of the strip material 26. 

It is to be understood that the sections of strip ma 
terial 26 may also be so applied to the sides of the 
coil 58 that a lip 126 exists, as shown in Figure 9, which 
may be folded in the manner shown in Figure 10. The 
sections of insulation material 26 may be applied by the 
machine of this invention so that a lip of insulation exists 
at other portions of the coil, or the insulation material 
may be applied so that there is no lip of insulation ex 
isting for folding. Such folded material may add to the 
insulative protection of the coil. Ordinarily, the final 
operation of folding insulation material 26 may be man 
ually accomplished by the operator of the machine of this 
invention as the coil 58 is removed from the stationary 
clamping member 56. 

It is to be understood that the method and apparatus 
of this invention may be employed in the application of 
only one strip of material to a coil, or the application 
of any plurality of strips. 

It is also to be understood that the method and ap 
paratus of this invention may be employed in the taping 
of a plurality of coils simultaneously. 

Although the preferred embodiment of the device has 
been described, it will be understood that within the pur 
view of this invention various changes may be made in 
the form, details, proportion and arrangement of parts, 
the combination thereof and mode of operation, which 
generally stated consist in a device capable of carrying 
out the objects set forth, as disclosed and defined in the 
appended claims. 

Having thus described my invention, I claim: 
1. An apparatus for applying insulation material from 

a supply thereof to coils comprising support structure, 
coil clamping means attached to the Support structure, 
the insulation material supply being carried by the sup 
port structure in spaced relation from the coil clamping 
means, insulation material carrying means movable from 
a position adjacent the insulation material supply to a 
position adjacent the coil clamping means, the insula 
tion material carrying means being provided with air 
pressure means for securing the insulation material to 
the insulation material carrying means, means for mov 
ing the insulation material carrying means into engage 
ment with a coil retained by the coil clamping means, 
and arm means attached to the insulation material carry 
ing means engageable with insulation material retained 
by the coil clamping means, said arm means being adapted 
to move portions of said insulation material against the 
coil retained by the coil clamping means. 

2. In a machine for wrapping flexible material from a 
supply thereof about an article of manufacture, the com 
bination comprising support structure, the Supply of flex 
ible material being carried by the Support structure, a 
clamping member attached to the Support structure for 
retaining an article of manufacture, the clamping member 
retaining the article of manufacture so that opposite Sur 
faces thereof are exposed, means for transferring flexible 
material from the supply thereof to the clamping mem 
ber, said means being provided with fluid suction means 
for securing flexible material thereto, said means for 
transferring flexible material being movable into engage 
ment with one surface of the article of manufacture 
which is retained by the clamping member, said means 
for transferring flexible material being provided with a 
depression portion for receiving the article of manufac 
ture, the flexible material being retained adjacent said 
depression portion by the fluid Suction means during 
transfer of the flexible material, portions of the flexible 
material forced against said article of manufacture by 
said engagement, and means for forcing further wrapping 
of said flexible material about said article of manufac 
lie. 
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3. An apparatus for applying insulation material from 

a roll thereof to coils comprising support structure, the 
roll of strip material being supported by the support struc 
ture, strip material feed means carried by the support 
structure for feeding a strip of insulation material from 
the roll of strip material, a coil holding member sup 
ported by the support structure in spaced relation from 
the strip material feed means, an actuator assembly re 
tained by the Support structure in spaced alignment with 
respect to the coil holding member, a carriage member 
having means for reciprocal movement thereof from a 
position adjacent the strip material feed means to a po 
sition intermediate the actuator assembly and the coil 
holding member, the strip material feed means being 
adapted to extend a section of insulation material from 
the roll of strip material to the carriage member when 
the carriage member is adjacent the strip material feed 
means, means for severing said section of the strip of 
insulation material from the remainder of the strip, the 
carriage member being provided with air pressure means 
for securing the section of insulation material to the car 
riage member while the carriage member moves to its 
position intermediate the coil holding member and the 
actuator assembly, the actuator assembly including a re 
ciprocally movable rod for moving the carriage member 
toward the coil holding member, the carriage member 
being moved to engagement with a coil retained by the 
coil holding member, the carriage member being provided 
with a pair of slots for receiving opposite coil sides of 
the coil retained by the coil holding member, engage 
ment of the carriage member with the coil causing the 
Section of insulation material to be partially wrapped 
about a side of the coil, a pair of arm members attached 
to the carriage member, the actuator assembly also hav 
ing a pair of piston actuated rods, there being one rod 
for each of the arm members, the rods being adapted to 
engage the arm members moving the arm members to a 
position engaging the coil, the arm members carrying 
portions of the section of insulation material against the 
coil. 

4. An apparatus for wrapping flat flexible material from 
a Supply thereof about an article of manufacture, the 
combination comprising Support structure, the supply of 
flexible material being carried by the support structure, 
clamping means for retaining an article of manufacture, 
the clamping means being supported by the support struc 
ture in Spaced relation from the supply of flexible ma 
terial, carrier means for transferring flexible material 
from the Supply thereof to the clamping means, the car 
rier means having a surface for receiving the flexible 
material from the supply thereof, means for providing 
Suction of air at said surface of the carrier means for 
retaining flexible material upon said surface, and means 
adjacent the clamping means for forcing flexible material 
carried by the carrier means to engage an article of man 
ufacture retained by the clamping means. 

5. In a method of applying insulation material to an 
electric coil comprising the steps of retaining a coil in a 
fixed position, moving a section of insulation material 
to the coil by carrying means provided with air pressure 
means to secure the insulation material to the carrying 
means, placing the carrying means against the coil so that 
the insulation material engages the coil, wrapping the 
insulation material about the coil, removing the carrying 
means and folding upon the coil any insulation material 
protruding from the coil. 

6. In an apparatus for applying flexible insulation 
material from a roll thereof to an electric coil, the com 
bination comprising support structure, the roll of insula 
tion material being carried by the support structure, dis 
pensing means for issuing a predetermined amount of 
flexible insulation material from the roll thereof, a re 
tainer member attached to the support structure for 
retaining an electric coil, a carriage member movable 
between the dispensing means and the retainer member, 
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the carriage member being provided with a receiver sur 
face for receiving flexible insulation material issued from 
the dispensing means, the receiver surface having a pair 
of coil receiving slots therein, reciprocal means adjacent 
the retainer member and engageable with the carriage 
member for moving the receiver surface of the carriage 
member into engagement with the coil held by the re 
tainer member, said movement of the carriage member 
causing positioning of portions of the coil within the slots 
of the receiver surface, and arm means attached to the 
carriage member for engagement with flexible insulation 
material carried by the carriage member. 

7. In an apparatus for applying flexible insulation 
material from a supply thereof to an electric coil, the 
combination comprising support structure, the supply of 
insulation material being carried by the support structure, 
dispenser means for issuing a predetermined amount of 
insulation material from the supply thereof, a retainer 
member attached to the support structure for retaining a 
coil, a carrier member movable intermediate the dis 
penser means and the retainer member, the carrier mem 
ber being provided with a receiver surface for receiving 
flexible insulation material issued from the dispenser 
means, the receiver surface having a pair of coil receiving 
slots therein, the receiver surface also being provided with 
a plurality of apertures therein and having conduit means 
leading to the apertures for providing air flow through 
the apertures for securing flexible insulation material to 
the receiver surface, reciprocal means adjacent the re 
tainer member and engageable with the carrier member 
for moving the carrier member so that the receiver surface 
thereof engages the coil held by the retainer member, 
said movement of the carrier member causing position 
ing of portions of the insulation material and portions 
of the coil within the slots of the receiver surface, and 
arm means adjacent the retainer member for engagement 
with flexible insulation material to provide folding move 
ment thereof. - 

8. An apparatus for wrapping flexible material from a 
supply thereof about an article of manufacture, the com 
bination comprising support structure, the supply of 
flexible material being carried by the support structure, 
means for issuing a section of flexible material from the 
supply thereof, clamping means for retaining an article 
of manufacture, the clamping means being fixedly at 
tached to the support structure in spaced relation from 
the supply of flexible material, receiver means for receiv 
ing a section of flexible material issued from the supply 
thereof, means for movement of the receiver means for 
engagement between the receiver means and an article of 
manufacture held by the clamping means, means for 
providing air flow through a portion of the receiver means 
and movable therewith for securing a section of flexible 
material to said receiver means, and means carried by the 
receiver means for urging a section of flexible material 
to wrap about an article of manufacture retained by the 
clamping means. 

9. In a machine for applying insulating material from a 
supply thereof to electric coils, the combination com 
prising a coil retaining member, the supply of insulating 
material being in spaced relation from the coil retaining 
member, a reciprocally operable carriage member for 
moving insulating material from the supply thereof to the 
coil retaining member, means for severing a portion of 
insulating material held by the carriage member from 
the supply of insulating material and a conduit member 
attached to the carriage member for providing fluid pres 
sure upon a portion of insulating material carried by the 
carriage member to secure the insulating material to 
the carriage member during movement of the carriage 
member. 

10. In a machine for wrapping flexible insulation ma 
terial upon an electric coil comprising a coil retaining 
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member, an insulation retaining member, means for pro 
viding relative movement between the retaining members, 
the insulation retaining member being provided with fluid 
pressure means to secure flexible insulation material 
thereto, one of said retaining members being provided 
with an arm member engageable with the flexible insula 
tion material, the arm member providing wrapping mo 
tion to the flexible insulation material. 

11. In an apparatus for applying flexible material to 
coils comprising a coil retainer member, flexible material 
feed means in spaced relation from the coil retainer mem 
ber, a flexible material retainer member, means for caus 
ing relative movement between said retainer members, 
an arm member pivotally attached to one of said retainer 
members and engageable with flexible material held by 
the flexible material retainer member, the arm member 
being operable to cause folding movement of flexible 
material upon a coil held by the coil retainer member, 
and a reciprocally movable actuator member engageable 
with the arm member for operation thereof. 

12. In an apparatus for applying flexible material to 
coils, the combination comprising flexible material feed 
means, a coil retainer member disposed in spaced rela 
tion from the flexible material feed means, the feed means 
being adapted to dispense a section of flexible material, 
a flexible material carrier member movable from a posi 
tion adjacent the flexible material feed means to a posi 
tion adjacent the coil retainer member to transfer a section 
of insulation material, an actuator member engageable 
with the flexible material carrier member for movement 
of the section of flexible material carrier member into 
engagement with a coil held by the coil retainer member, 
the flexible material carrier member being provided with 
a surface for carrying flexible material, said surface hav 
ing an aperture therein, the flexible material carrier mem 
ber being provided with a fluid conduit member leading to 
the aperture. 

13. In an apparatus for applying flexible material to 
coils, the combination comprising a flexible material feed 
means, the feed means being adapted to dispense a plu 
rality of strips of flexible material, a coil retainer mem 
ber adapted to retain a plurality of coils disposed in spaced 
relation from the flexible material feed means, a flexible 
material carrier member adapted to transfer a plurality 
of strips of flexible material from a position adjacent the 
flexible material feed means to a position adjacent the 
coil retainer member, an actuator member engageable 
with the flexible material carrier member for movement 
of the flexible material carrier member into engagement 
with a coil held by the coil retainer member, the flexible 
material carrier member being provided with a surface for 
carrying flexible material, said surface having a plurality 
of apertures therein, the flexible material carrier member 
being provided with a fluid conduit member leading to 
the apertures. 

14. In a method of applying insulation material to an 
electric coil comprising the steps of retaining a coil in a 
fixed position, moving a section of insulation material to 
the coil by carrying means provided with air pressure 
means to secure the insulation material to the carrying 
means, placing the carrying means against the coil so 
that the insulation material engages the coil, and wrap 
ping the insulation material about the coil. 
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