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[57} ABSTRACT

An automatic device for spraying powdered resin onto
coils of a motor or similar electrical devices compnsmg
a shaft that is rotatable horizontally and movable axi-
ally, comprising at least one nozzle on one end of the
shaft for spraying a powdered resin on a coil located
adjacent the noxxle, means for rotating the shaft, and
means for moving the shaft axially, whereby the nozzle
may be automatically rotated around the coil and
moved longitudinally thereof to deposit a predeter-
mined thickness of a coating of powdered resin on se-
lected areas of a coil.

9 Claims, 6 Drawing Figures
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APPLICATOR FOR POWDERED RESINOUS
MATERIAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a device for automatically -
spraying powdered resinous material, and more partic-
ularly, it pertains to a device for the application of a
resinous com-position as insulation on the end turns of
windings of motors and other electrical apparatus.

2. Description of the Prior Art

Electrical apparatus such as motors and generators
employ stators and rotors embodying insulated coils
comprising central core portions and end turn portions.
The preparation of coils, windings, or conductors for
insertion in the slots of magnetizable cores by prior
methods have involved the time consuming and costly
process of applying insulation tape, wrappers, and
celles to a plurality of conductor turns forming the coil
portions, such as disclosed in U.S. Pat. No. 3,054,770,
The process was particularly involved where it was em-
ployed in the repair of coils for motors and generators.
Any elimination or reduction of the amount of taping
and wrapping required for the preparation and/or re-
pair of coils and windings without sacrificing the re-
quired insulation properties would result in a corre-
sponding reduction of labor and cost of the ultimate
product. Moreover, subsequent heat treatment cycles
required by ‘such prior. art practices are time-
consuming and require additional capital investment
for equipment. More particularly, in the area of form-
wound apparatus, stators, rotors, armatures, direct cur-
rent field coils, and rotating field coils, the methods re-
main the same; i.e., mostly hand-taping, varnish treat-
ment and approximately 12-hour baking cycles.

The foregoing problems are of great moment where
repair shops for such apparatus are involved. Repair
shops handle apparatus of a wide variety of sizes and
types and are therefore necessarily based upon non-
standardized procedures. For example, repair shops
must be prepared to handle rotatable apparatus varying
in diameter from four inches to 6 feet or more. In such
circumstances, the methods employed should - be
adapted to a maximum output at a minimized cost.

SUMMARY OF THE INVENTION

It has been found in accordance with this invention
that the foregoing problems may be overcome by pro-
viding an automatic device for spraying powdered resin
onto the external portions of a motor or similar electri-
cal equipment which device includes a rotatable shaft
that is movable axially, a pair of nozzles disposed on
one endof the shaft for spraying powdered resin, one
nozzle adapted to spray powdered resin on the outer
surface and another nozzle adapted to spray a control-
lably predetermined thickness of powdered resin on the
inner surface of heated coil end portions where it melts
and adheres, motor means operatively connected to the
shaft for rotating the same, and other means including
a motor and cam for moving the shaft axially as the
shaft is rotated.

Among the advantages of the device of this invention
is that the coils are sprayed automatically with a coat-
ing of resinous material having a uniform thickness,
thereby eliminating any error otherwise created by a_
manual performance. ‘
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevational view of the device of the pres-
ent invention;

FIG. 2 is a vertical sectional view taken on the line
II—11 of FIG. 1;

FIG. 3 is a vertical sectional view through the device;

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

FIG. 5 is a horizontal sectional view taken on the line
V—V of FIG. 3; and

FIG. 6 is an enlarged fragmentary vertical sectional
view through the outer extension portion of the recip-
rocating shaft.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The device of the present invention is generally indi-
cated at 1 in FIG. 1. It includes a base plate 2, castors
3, and supporting members for the internally operative
parts which members include frames 4 and 5 as well as
a housing 6. The castors 3 comprise four in number,
each located at one corner of the base plate 2. The cas-
tors 3 are mounted on short segments of track 7 to fa-
cilitate movement of the device 1 between the position
shown in FIG. 1 and a retracted position as shown by
the broken line 8. o

The left end of the device 1, as viewed in FIG. 1, has
a tubular member 9 extending horizontally therefrom.
A pair of arms 10 and 11 extend in opposite directions
from the outer end portion of the member 9. A pair of
clamps 12 and 13 are adjustably attached to the arms
10 and 11, respectively, for the purpose of mounting
tubes 14 and 15 in desired positions. The tubes 14 and
15 are provided with nozzles 16 and 17 at the outer
ends thereof for the purpose of spraying powdered res-
inous material.

As shown in FIG. 1, a portion of a wound stator 18
of a motor is mounted on a table 19 which stator is pro-
vided with a core and windings including end turns 20
which extend outwardly from the interior of the stator
core 18. The stator 18 is preferably hot — for example,
at 350° to 375°F. The purpose of the device 1 is to pro-
vide the end turns 20 with an insulating coating of resin
and, for that purpose, the nozzle 16 is directed toward
the interior surface of the end turns 20 while the nozzle
17 is directed towards the external surface thereof.
When the tubular member 9 is rotated (FIG. 2), the
nozzle 16, being adjusted and held by the clamp 12 for
the particular desired position, moves around the inner
surface of the end turns 20 and applies a coating of
powdered resin thereon. Similarly, the nozzle 17 being
adjusted and held by the clamp 13 is directed to the
outer surface of the end turns 20. Inasmuch as the tu-
bular member 9 oscillates horizontally between the re-
tracted or solid line position and the advanced or bro-
ken line position 21, the nozzies 16 and 17 move simi-
larly over the desired area to be coated on the inner
and outer surfaces of the end turns 20 of the motor coil.

Although the resin may adhere to the end turns and

" form a dust-like coating of about 0.001 inch under am-

bient temperature conditions, a coating of substantial
thickness is formed when the coils are preliminarily
heated to at least the melting point of the resin, for ex-
ample, 350°F. At that temperature the resin melts and
forms a sticky base for holding additional powdered
particles of resin that wound otherwise not adhere in
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place. Subsequently, after two or more applications,
the stator is placed in an oven where the resin is cured
at about 400°C for one hour, for example, for epoxy
resins. Suitable powdered resins for such use are well
known.

The means for rotating the member 9 as well as
means for oscillating the member horizontally are en-
closed within the housing 6 as shown in FIGS. 3 to 6.
The tubular member 9 is telescopically mounted on a
shaft 22 (FIGS. 3 and 6) and within bearings 23 and 24
that are separately mounted on the frames 4 and 5. A
sprocket 25 is mounted on the shaft 22, which sprocket
is driven by a continuous link chain 26 which extends
over and between said sprocket and a sprocket 27 at
the output end of a speed reducer 28 which is driven
by a motor 29. As shown in FIG. 3, the motor and
speed reducer are mounted on the base plate 2 of the
device.

As shown in FIGS. 3 and 6, a pipe 30 is disposed
within the shaft 22, the left end of which pipe (FIG. 6)
is seated in an adaptor 31 by which the adaptor opening
is divided into twO outlets 32 and 33 which communi-
cate with resin conduits 34 and 35. Flexible hoses 36
and 37 extend between the conduits 34 and 35 and the
pipes 14 and 15 (FIG. 1) for delivering powdered resin
to the nozzles 16 and 17. As shown in FIG. 6 the con-
duits 34 and 35 extend through the corresponding
openings 38 and 39 in the shaft 22 and through corre-
sponding longitudinal slots 40 and 41 in the tubular
member 9. Accordingly, rotation of the shaft 22 is
transmitted to the conduit 34 and 35 by contact of the
side walls of the openings 38 and 39 with the conduits
34 and 35. Similarly, the conduits 34 and 35 transmit
the rotation of the shaft 22 to the tubular member 9 by
virtue of the conduits contact with the walls of the slots
40 and 41. But the member 9 is also free to move or os-
cillate longitudinally from the retracted position as
shown in FIG. 6 to the extended position (FIG. 1) by
means to be described herein below. As shown in FIG.
6 a centered bushing 42 is mounted on the outer sur-
face of the shaft 22 for maintaining clearance between
the member 9 and the shaft. The right end of the mem-
ber 9 is attached to a collar 43 by annularly spaced
bolts 44, which bolts also hold a collar 45 in place
against the collar 43 to provide an annular groove 46
for receiving a semiannular U-shape portion of a yoke
47.

The right end of the pipe 30 communicates with a fit-
ting 48 by which powdered resin is introduced into the
pipe at a pressure of about 15 psi. To prevent the fitting
48 from rotating with the shaft 22, the fitting is
mounted on a rotary union 49 which is provided with
similar spaced bearings 50 that are mounted on a re-
duced portion 51 at the end of the shaft 22.

The means for oscillating or retracting and advancing
the member 9 on the shaft 22 is shown more particu-
larly in FIGS. 3, 4, and 5. The means includes a motor
52, a speed reducer 53, a motion converter generally
indicated at §4 (FIG. 3), and an oscillating tube or arm
55. .

The motion converter 54 includes a carriage 56
which is a horizontal plate provided with four journals
disposed in one pair 57 and 58 on one side of the car-
riage 56 and another pair 59 and 60 on the other side
thereof, As shown in FIG. 5, the journals 57 and 58 are
mounted on a horizontal guide rod 61. Likewise the
journals 59 and 60 are mounted on a guide rod 62 par-
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allel to the guide rods 61. Both guide rods 61 and 62
are mounted at their opposite ends by suitable brackets
63 which are attached to oposite side walls of the outer
housing 6 such as shown for the guide rods 62 in FIG.
4. Accordingly, the carriage 56 is movable from the
solid line position to the broken line position as shown
for the journal 59 in FIG. 4. Means for moving the car-
riage between those two positions includes a hand
wheel 61 mounted on the outer end of an elongated
screw 65 which engages a nut 66 between a pair of sim-
ilar brackets 67 which are attached to the lower side of
the speed reducer 53.

As shown in FIG. 3 the speed reducer 53 includes an
upper flange 68 which is secured to the undersurface
of the carriage 56. Likewise, the motor 52 is suitably
mounted below the carriage and between the journals
§7 and 58.

The motion converter 54 also includes a cam 69
which is disposed at the upper end of a shaft 70 extend-
ing vertically from the speed reducer 53. Associated
with the cam is a pair of cam followers 71 and 72 which
are rotatably mounted on the lower ends of a pair of
similar mounting pins 73. As shown in FIGS. 3 and §,
the pins are secured to a horizontal slide bar 74 having
similar opposite end portions 75 and 76, which are slid-
ably mounted in similar journals 77 and 78. A mount-
ing bar 79 (FIG. 5) is mounted such as by welding on
and between the journals 59 and 60 which bar provides
a base for the journal 77. Likewise, a mounting bar 80
is mounted such as by welding on and between the jour-
nals 57 and 58 to provide a space for the journal 78.

A pin 81 is secured substantially centrally between
the pins 73 in a bar 74. A C-shaped slide 82 is mounted
on the upper end of the pin 81 which slide engages a
lever 83 which as shown in FIGS. 4 and § is pivoted at
a pin 84 on a block 85 mounted on the top surface of
the carriage 56.

The lever 83 extends across the carriage 56 and over
the cam 69. A C-shaped slide 86 is slidably mounted on
the upper portion of the lever 83 and is provided with
a pin 87 to which is attached a clamp 88. The clamp 88
includes an opening 89 by which the clamp is fixedly
mounted on the tube 55. The position of the slide 86
on the lever 83 is controlled by the position of the mo-
tion converter 54 on the guide rods 61 and 62. Accord-
ingly, when the converter 54 is in the left-most position
as shown in FIG. 4 as established by the position of the
nut 66 on the screw 65 of the hand wheel 64, the slide
86 is at the end of the lever remote from the pivot pin
84 so that the tube 55 is oscillated back and forth as
shown by the arrow 90 (FIG. 3) through a maximum
stroke. On the other hand, when the nut 66 is at some
other position on the screw 65 to the right of that
shown in FIG. 4, the slide 86 is disposed on the lever
83 at a position approximate to the pin 84, whereby the
tube 55 oscillates through a shorter stroke in response
to constant movement of the lever 83 between the posi-
tion shown in FIG. § and a position indicated by an
imaginary line 91 (FIG. §). '

As shown in FIG. 3 the lower half portion of the lever
83 includes two opposite sides 92 and 93 which are in-
clined upwardly and inwardly towards each other and
thereby facilitates a permanent engagement between
correspondingly inclined portions of the slide 82. Like-
wise, the upper half portion of the lever 83 includes op-
posite sides 94 and 95, which are tapered downwardly
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and inwardly toward each other to facilitate engage-
ment between corresponding part of the slide 86.

In operation, the device 1 provides means for auto-
matically applying résinous powder in a uniform layer
over the end turns of a motor in a minimum period of
time and without loss of powder due to waste or excess
application in anY area. The device includes means for
rotating a pair of nozzles for spraying the powder at the
desired locations and on opposite sides of the end
turns. More particularly, the nozzles may be adjusted
to rotate around small radii or very large radii, depend-
ing upon the size of the motor. In addition, the device
provides means for adjusting the oscillation or longitu-
dinal stroke of the nozzles in accordance with the size
of the end turns of a particular motor to which resinous
powder is to be applied. Accordingly, the device of the
present invention constitutes a highly satisfactory
means for eliminating the time consuming hand meth-
ods of applying insulation to the end turns of an electric
motor as previously used in the prior art.

What is claimed is:

1. A device for applying a coating of a powdered
resin to an object comprising

1. a supporting frame;

2. a rotatable member mounted on said frame;

3. means for rotating said rotatable member;

4. means for reciprocating said rotatable member
along its axis; and :

5. at least one inwardly-directed and at least one out-
wardly-directed powdered resin-spraying nozzle
connected to said rotatable member, each radially
spaced from said axis, whereby said nozzles move
simultaneously in a reciprocating and circular path.

2. A device according to claim 1 wherein said means
for reciprocating said rotatable member reciprocates
said rotatable member at a uniform speed.

3. A devive for applying a coating of a powdered
resin to an object comprising

1. a supporting frame;

2. a rotatable member mounted on said frame; -
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3. means for rotating said rotatable member;

4. reciprocating means for reciprocating said rotat-
able member along its axis, said reciprocating
means including:

a. a heart-shaped cam;
b. means for rotating said cam at a constant speed;
" ¢. at least one cam follower which rides against said
cam and moves in a straight line; and
d. means for transmitting the reciprocating motion
of said cam follower to said rotatable member;
and

5. at least one powdered resin-spraying nozzle con-
nected to said rotatable member, radially spaced
from said axis, whereby said nozzle moves simuita-
neously in a reciprocating and circular path.

4. A device according to claim 3 wherein said means
for transmitting the motion of said cam follower to said
rotatable member is a lever to which said rotatable
member and said cam follower are connected, said cam
follower being connected to said lever at a position in-
between the fulcrum of said lever and the position
where said rotatable member is connected.

5. A device according to claim 4 wherein the relative
positioning of the connections of said rotatable mem-
ber and said cam follower on said lever is adjustable.

6. A device according to claim 3 which includes one
inwardly-directed nozzle and one outwardly-directed
nozzle each connected to said rotatable member, and
each radially spaced from said axis.

7. A device according to claim 3 which includes at
least one arm extending radially from said rotatable
member, said nozzle being adjustably attached to said
arm.

8. A device according to claim 3 wherein said rotat-
able member is horizontal.

9. A device according to claim 3 wherein said pow-
dered resin passes through the center of said rotatable

member to said nozzle.
* * * * *
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