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This invention relates to apparatus for applying 
viscous coating compositions to wire, and is par 
ticularly concerned with the provision of an im 
proved apparatus for applying viscous gelable 
lacquers to copper wire in the manufacture of in 
sulated magnet wire. 
The new apparatus comprises a vessel for con 

taining the coating composition, and a rotatable 
wheel having a cylindrical face partially immersed 
in the composition. The cylindrical face of said 
wheel is formed with a peripheral groove for re 
ceiving a wire and guiding it down into and up 
again out of the coating composition. A wiper 
element having a cylindrically curved face of ap 
proximately the same radius of curvature as the 
rotatable wheel bears against the cylindrical face 
of said wheel about at the point where the wire 
emerges from the coating composition, the wiper 
element being restrained from rotation about the 
center of curvature of its face. The wiper ele 
ment is advantageously in the form of a non 
rotatable wheel fastened to an arm which in turn 
is pivotally mounted on the frame that carries 
the rotatable wheel. Spring means then are pro 
vided for urging the wiper supporting arm on its 
pivotal mounting toward the rotatable wheel, 
thereby to bring the curved face of the wiper ele 
ment into engagement with the cylindrical face 
of the rotatable wheel. 
A preferred embodiment of the invention is 

shown in the accompanying drawings, in which 
Fig. 1 is a perspective, partly in section, of the 

new apparatus; and 
Fig. 2 is a section taken substantially along the 

line 2-2 of Fig.1. 
The apparatus shown in the drawings com 

prises a vessel 5 containing a body of gelable 
lacquer . The vessel is suspended in a jacket 
containing a body of water heated by a ther 

nostatically controlled heater to a temperature 
above the gelation temperature of the coating 
composition, whereby the coating composition is 
kept at the optimum temperature for application 
to a wire. 

Suspended in the vessel S is an applicator f 
which serves to guide a wire into and out of the 
body of gelable lacquer E, and to control the thick 
ness of the coating of such lacquer that is formed 
on the wire. The applicator comprises a trans 
Verse frame member fastened to a bar 2 by 
which the applicator is suspended in the vessel 
. A vertical frame member 8 is rigidly fastened 
to the transverse frame member at one end 
thereof. A wheel 4 is rotatably mounted on a 
shaft secured to the vertical frame member 
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3 near its lower end, and is held in place by a 

collar 6. The wheel 4 is formed with a cylin 
drical face T in which a peripheral groove 
is cut. 
An arm 9 is pivotally mounted, by means of 

a pivot, pin 2D and retaining collar 2, on the 
transverse frame member . The arm 9 carries 
a wiper element 22 at its lower end. The wiper 
element is in the form of a wheel non-rotatably 
mounted on a pin 28 rigidly attached to the arm 
9. The wheel is held in place by a collar 2. 
The pin 23 is shown as being rectangular in cross 
section, passing through a corresponding rec 
tangular hole in the wiper 22, to prevent rotation 
of the wiper about the center of curvature of its 
face 25; but it is evident that other mechanical 
expedients than the rectangular pin 23 may be 
used to restrain the wiper from rotation. 
The wiper element 22, like the rotatable wheel 

f4, is formed with a cylindrical face 25, and is 
mounted in such position that its face 25 may be 
swung by movement of the arm 9 against the 
face T of the rotatable wheel about at the sur 
face level of the body of lacquer 6. Pins 26 and 
2 are fastened to the vertical frame member 3 
and to the arm 9, respectively, and a tension 
spring 28 engaging these pins urges the cylindri 
cal face of the wiper element into contact with 
the cylindrical face of the rotatable wheel 4. 
Operation of the apparatus is as follows: A wire 

29 to be coated is looped around the rotatable 
wheel, engaging in the peripheral groove 8 in the 
face thereof; and it is guided by the rotatable 
wheel down into the body of lacquer 6 and then 
up again out of the lacquer. In consequence of 
thus having been immersed in the body of lacquer, 
the emerging wire 3 is provided with a coating 
of the lacquer. The thickness of the coating on 
the emerging wire is limited by the action of the 
wiper element 22, which insures that the cross 
sectional area of the coating on the wire is sub 
stantially equal to the difference between the 
cross-sectional areas of the uncoated wire and of 
the peripheral groove . As best shown in Fig. 
2, the groove is triangular in cross section and 
deep enough so that the wire does not project 
above the face of the wheel 4. As the wire 
emerges from the lacquer, and from the periph 
eral groove , the viscous lacquer flows sufi 
ciently, before it gels, to form a uniform cylindri 
cal coating about the underlying wire. 
It is important that the wiper element 22 be 

large enough so that the viscous lacquer cannot 
flow around it and so add to the thickness of the 
coating after the wire has emerged from the body 
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of lacquer. This is most conveniently accom 
plished by making the wiper element 22 in the 
form of a wheel having substantially the same 
radius of curvature and the Same width of face 
as the rotatable wheel. However, the wiper ele 
ment need not be a wheel of exactly the same 
size as the rotatable wheel. 
form of a non-rotatable wheel having a diameter 
that ranges from about one-half up to three or 
four times the diameter of the rotatable wheel, 
and its face width may be any amount greater 
than that of the rotatable wheel. The face width 
of the rotatable wheel, and consequently the 
face width of the wiper element (measured in a 
directionparallel to the axis of the wheel), should 
be at least three times as great as the maximum 
width of the groove 8, and preferably five times 
or more the maximum width of such groove, in 
order to insure against flow of the viscous lacquer 
over the face of the wiper element and wheel, as 
the wheel rotates, onto the emerging coated wire 
D. The face of the wiper, instead of, being ex 

actly cylindrical, may be only approximately so. 
It is not essential that the wiper element 22 

be in the form of a wheel. It may instead be 
in the form of a segment of a wheel, provided 
Only that it is of Sufficient angular width to 
prevent any of the lacquer from flowing over it 
and onto the coated wire. An angular width of 
30 to 45° is ordinarily sufficient for this purpose. 
It is important, however, that the wiper element 
be non-rotatable about the center of curvature 
of its face. It has been found that if the wiper 

It may be in the 
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is in the form of a rotatable wheel, the coating . 
formed on the wire is of irregular thickness; and 
Sometimes is actually stripped from the wire 
immediately upon emergence of the wire from 
the body of lacquer. 

It is not essential that the peripheral groove 
in the rotatable wheel have the triangular 

cross section shown in the drawings. It may 
equally well be square, oval or of any other de 
sired cross-sectional shape. However, a trian 
gular groove is very easily formed to accurately 
control dimensions, and it is fully as satisfactory 
as other groove shapes. 
The copending application of Harry L. Saums 
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et al., Serial No. 749,804, filed May 22, 1947, now 
Patent No. 2,547,047, issued April 3, 1951, de 
scribes and shows an applicator more or less 
similar to that described and claimed herein, but 
having two rotatable grooved wheels. The appli 
cator of the present invention has been found to 
be more satisfactory than that of the Saums 
et al. application because it has been found dif 
ficult to keep the two grooved wheels of the latter 
in the accurate alignment that is necessary to 
produce a uniform coating on wires of fine size. 
No such problem is involved with the applicator 
of the present invention. 
We claim: 
1. Apparatus for applying a viscous liquid 

coating composition to a wire comprising a vessel 
for containing the composition, a rotatable wheel 
having a cylindrical face partially immersed in 
the composition, the cylindrical face of said wheel 
being formed with a peripheral groove for receiv 
ing a wire and guiding it down into and up again. 
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able wheel. 

4. 
out of the liquid coating composition, said wheel 
being freely rotatable whereby its speed of rota 
tion is determined solely by the speed with which 
the wire is drawn through the coating composi 
tion, and a wiper element having a cylindrically 
curved face of approximately the Same radius of 
curvature as the rotatable wheel bearing against 
the cylindrical face of said wheel about at the 
point where the wire emerges from the coating 
composition, the wiper element being restrained 
from rotation about the center of curvature of 
its face, and the center of the wheel and the 
center of curvature of the face of the wiper ele 
ment being substantially horizontally aligned. 

2. Apparatus for applying a viscous liquid 
coating composition to a wire comprising a vessel 
for containing the composition, a rotatable wheel 
having a cylindrical face partially immersed in 
the composition, the cylindrical face of said wheel 
being formed with a peripheral groove for receiv 
ing a wire and guiding it down into and substan 
tially vertically up again out of the liquid coating 
Composition, said wheel being freely rotatable 
whereby its speed of rotation is determined solely 
by the speed with which the wire is drawn through 
the coating composition, and a wiper element in 
the form of a non-rotatable wheel having a cylin 
drical face of approximately the Same radius of 
curvature as the rotatable wheel, the cylindrical 
face of the non-rotatable wheel bearing against 
the cylindrical face of the rotatable wheel about 
at the point where the wire emerges from the 
coating composition. 

3. Apparatus for applying a viscous liquid 
coating composition to a wire comprising a wheel 
supporting frame, a wheel having a peripherally 
grooved cylindrical face mounted for free rota 
tion on said frame, a wiper-supporting arm pivot 
ally secured to said frame, a wiper element hav 
ing a cylindrically curved face of approximately 
the same radius of curvature as the wheel mount 
ed on said arm and restrained from rotation 
about the center of curvature of its face, the cen 
ter of the wheel and the center of curvature of 
the face of the wiper element being substantially, 
horizontally aligned and spring means urging the 
wiper-supporting arm on its pivotal mounting 
toward the rotatable wheel, whereby to bring the 
cylindrical face of the wiper element into en 
gagement with the cylindrical face of the rotat 

HOWARD W. STURGIS, 
EMTL. H. OLSON. 
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