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This invention relates to the manufacture and coating 
of wood heels, although it should be understood that the 
principles of the invention are applicable to similar items 
requiring a coating substantially free of imperfections. 
In manufacturing heels for ladies' shoes, it is essential 

that the finish be free of blushing, running and other im 
perfections in the coating itself, and that the coating con 
ceal defects in the underlying core. A wood core may be 
sanded to a relatively smooth surface but it is impractical 
to remove all of the tool marks, scratches or other in 
dentations prior to application of the covering. Conse 
quently, it has been necessary to cover the wood core 
with a sheet of pyroxylin. A piece of nitrocellulose is 
cut to size, softened, stretched about the core, and se 
cured thereto, as by spot pasting at the margins that meet 
over the breast wall. As the sheet hardens, it draws tight 
about the core to form a perfectly smooth surface, under 
lying irregularities being concealed. On the other hand, 
the attachment of such a sheet is a slow manual opera 
tion, and the attachment is not too secure. Another diffi 
culty commonly encountered is the tendency of the finish 
to chip, fray or otherwise become detached. In order to 
resist scuffing and the like, the finish must be fairly tough, 
but a tough coating is not easily secured to the wood core. 

It is therefore an object of the present invention to pro 
vide an improved process for manufacturing shoe heels 
and the like... More specifically, the invention includes 
among its objects the provision of a process for applying 
a tough durable decorative coating to a wood core; the 
provision of a process that may be carried out with auto 
matic machinery; the provision of a process whereby the 
covering is firmly secured to the wood core over the entire 
area and in such a way as to conceal tool marks and other 
defects in the core; and the provision of a process that 
permits handling of the wood core up to a final spray 
coating without regard to the ultimate color of the heel. 

In accordance with the present invention, briefly stated, 
a wood block is cut and sanded to the desired shape using 
conventional machinery of a type known to those skilled 
in the art. As an initial step in the application of the 
finish, the core receives a tacky, adhesive film preferably 
applied by dipping. It should be understood, however, 
that this initial coat is not a so-called Sanding sealer and 
is not sanded. In particular, the invention contemplates 
that the initial dip coating will be a plasticized vinyl ace 
tate solution, an overplasticized nitrocellulose solution, or 
a material of similar character. This initial coating is 
permitted to dry to an extent such that it will not lift or 
wash from the core in subsequent dippings, but it may be 
tacky, a two hour dry being sufficient under most condi 
tions. " . . . . . . . . . . ... 

Thereafter, a relatively thick intermediate or filler coat 
of nitrocellulose or a similar tough film-forming material 
is built up, as by repeated dippings. The number of dip 
ping operations required to achieve desired thickness, such 
as ten-thousandths of an inch, depends upon the charac 
ter of the coating material, but the dipping viscosity 
should be on the order offorty seconds (No. 4 Ford cup). 
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A cold or room temperature dipping lacquer is made up 
with a nitrocellulose base, substantial quantities of plas 
ticizer and soft resin, and a thinner relatively rich in sol 
vent. This lacquer differs from the conventional in hav 
ing a relatively large amount of plasticizer and Small 
amount of resin, and also in the use of a soft resin in 
stead of a hard resin. One-fourth or one-half second 
nitrocellulose is preferred, despite some loss in film 
strength as compared with high viscosity types. The addi 
tional solvent needed to disperse high viscosity cellulose 
results in a dipping agent requiring application of nu 
merous coats. A lacquer having approximately equal 
parts plasticizer and soft resin and somewhat more nitro 
cellulose in solution (with a solids content of about 
twenty-five percent) will usually produce a filler coat of 
the desired thickness in three or four dips. 

Alternatively, the dipping solution may have a higher 
solids content, such as would produce a room tempera 
ture viscosity of 100 seconds (No. 4 Ford cup), the solu 
tion then being heated to achieve proper dipping viscosity. 
This procedure permits savings in solvent and results in 
thicker coats for each dip. Another possibility offering 
further savings in solvent and dipping time is a hot melt, 
such as that disclosed in my copending application Serial 
No. 466,847, filed November 4, 1954, and now Patent 
2,875,093, of which this is a continuation-in-part. Dip 
ping is preferably carried out by machine, the arrange 
ment being such as to recycle the cores with a thirty to 
sixty minute drying period between dips, and gradual 
temperature reduction is recommended when using heated 
coating agents. - - - 

Normally, the filler coat will be clear, and a spray 
lacquer is applied thereto to form a relatively thin final 
coat. This final coat may have the additional function 
of in part softening the filler and producing a tautening 
effect, thereby levelling any irregularities in the surface 
of the filler. Such an effect is achieved by using a thermo 
plastic base differing in solubility from that of the filler, 
together with a special solvent combination. One solvent 
component is a low boiler having high solvent action on 
the base of the final coat and relatively low solvent action 
on the base of the filler, whereas another solvent com 
ponent is a relatively high boiler having a softening effect 
on the thermoplastic base of the filler. 

Other features of the invention will be in part apparent 
from and in part pointed out in the following detail de 
scription taken in connection with the accompanying 
drawings, in which: - - 

Fig. 1 is an oblique view of a heel, which is to be 
finished according to the process disclosed herein; 

Fig. 2 is a detail sectional view of the heel and its fin 
ish, the thickness of the several coats being exaggerated; 
and 

Fig. 3 is a diagrammatic vertical sectional view of a 
machine for in part practicing the process disclosed. 

Referring now to Fig. 1 of the drawings, there is shown 
a wood core 1, which has been shaped as a heel for a 
lady's shoe. The upper portion 3 forming the seat may 
be concave and bears certain size and style indicia stamped 
or printed thereon after shaping. The opposite end 5 is 
referred to as the top, and the breast wall is designated 
7, the sides 9 and back 11 being rounded as indicated. 
In manufacture, a tight grained wood, such as northern 
hard maple, is shaped on automatic wood cutting and 
sanding machinery, which may be readily adjustable so 
that different sizes and styles can be formed. . . . . . 

| Such a core may be covered with fabric or leather, or 
more commonly, the finish is a colored lacquer, but con 
ventional finishing procedures are not satisfactory, either 
from the point of view of durability or decorative quali 
ty. The smooth surface and tight grain of the wood core 
present difficulties in firmly securing a lacquer coating. 
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Also, there will be defects in the grain of the wood and 
tool marks, which must be concealed by the finish. Ac 
cordingly, it has been customary to shrink a sheet of spot 
pasted pyroxylin about the side, back and breast walls of 
the wood core, so as to form a base for the final colored 
lacquer. When properly applied, such a sheet provides 
a smooth decorative surface, and the toughness of nitro 
cellulose together with the substantial thickness of the 
sheet (ten-thousandths of an inch being a standard adopt 
ed by the industry) assures a fair degree of durability. 
On the other hand, there are disadvantages. The sheet 
cannot be secured to the core over its entire area, spot 
pasting being employed, hence the finish is subject to peel 
ing, fraying, or other forms of detachment. Also, mois 
ture may penetrate at the ends of the core and attack 
the adhesive. Another important consideration is that 
of cost, the attachment of the sheets being a relatively 
slow manual operation. 
These objections are herein overcome by a process 

which involves the steps of dipping the core to form a 
relatively thin initial coat of special adhesive characteris 
tics, thereafter dipping the core to form a relatively thick 
filler or intermediate coat of high strength, and finally 
spraying the core to form a thin outer coat of the desired 
color, this outer coat also having a levelling action on the 
filler coat. 
The initial coat 13 is formed of highly adhesive ma 

terial, preferably one that becomes tacky or tends toward 
cobwebbing at some stage during its drying. As such, 
the initial coat is to be distinguished from conventional 
sanding sealers, which do not adhere properly with the 
tight-grained smoothly-sanded wood from which heels 
are made and which must not clog sand paper. A dilute 
organic non-aqueous solution is applied so as to form a 
thin film, for example, one-thousandth of an inch or less. 
The film is then permitted to dry for a time sufficient to 
prevent lifting from the core during subsequent dipping 
operations. In other words, the primary object is to free 
the solvent from the wood so that the film is adhered to 
the core. Subsequent dipping operations may soften the 
film, in order to provide a good bond with an overlying 
coat, but not to the extent of detaching the initial coat. 
A recommended coating agent for this purpose is plas 

ticized high-viscosity vinyl acetate, such as Vinylite Ayat. 
Ten to twenty percent by weight of the solids content is 
plasticizer, such as dibutyl phthalate or tricresyl phos 
phate. The solution should be fifteen percent or less 
solids, and the drying period may be two hours. A 
standard lacquer thinner might be used, for example, 
10% butanol, 20% butyl acetate, 10% ethyl acetate, 
30% xylene and 30% toluene. A final consideration is 
cold checking, but this is avoided, as will be understood 
by those skilled in the art, if the elasticity of the initial 
coat approximates that of the overlying coat. 
The desired result may also be achieved using an over 

plasticized nitrocellulose or ethyl cellulose lacquer, such 
as one containing two parts plasticizer for each part cel 
lulose. Dibutyl phthalate and castor oil are exemplary 
plasticizers. In this case, the initial coat would remain 
tacky and might tend to be of different elasticity from 
the overlying coat, but the plasticizer tends to bleed, 
thereby avoiding a sharp discontinuity in elasticity be 
tween coats. Latex has the desired adhesive effect, but 
non-migrating plasticizers must be used in subsequent 
coats and difficultities may be experienced with solvents, 
water not being compatible with nitrocellulose. 
The second step in the process is that of building up 

a relatively thick, tough filler or intermediate coat 15 by 
dipping, the ultimate thickness of which may be about 
ten-thousandths of an inch. Although the filler 15 corre 
sponds to the pyroxylin sheet of previous processes in 
providing a smooth durable finishing surface, it entirely 
covers the Wood core and is more firmly secured. 
The filler preferably has a nitrocellulose base because 
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4. 
of the advantages in fast drying and high strength, but 
there are differences from conventional nitrocellulose 
lacquers. Heretofore, it has been customary to use a 
hard resin in amounts generally greater (by weight) than 
the cellulose, and plasticizer in amounts less than the 
cellulose. According to this invention, soft resin is used 
in Substantial quantities to achieve a plasticizing action. 
Moreover, a substantial amount of chemical or solvent 
type plasticizer is used. For example, plasticizer and soft 
resin may be used in about equal parts, and the total of 
plasticizer and soft resin may be as much or slightly 
greater than the amount of nitrocellulose. 
The nitrocellulose preferably is of relatively low vis 

cosity (one-fourth or one-half second). Although a 
higher viscosity grade would be desired because of the 
greater strength, high viscosity nitrocellulose requires con 
siderable solvent, and many dips would be necessary to 
build up a filler of the desired thickness. Also, the ratio 
of solvent to diluent differs from conventional practice. 
A standard thinner has forty percent solvent whereas I 
prefer sixty-five percent solvent. 

Accordingly, the solids content by weight might be 
forty percent nitrocellulose, thirty percent chemical plasti 
cizer and thirty percent soft resin. Exemplary soft resins 
are Aroclor 1260 (chlorinated biphenyl of sixty percent 
chlorine content by weight) and Hercolyn (hydrogenated 
methyl abietate). Satisfactory plasticizers include dibu 
tyl phthalate, tricresyl phosphate and Santicizer M-17 
(methyl phthalyl ethylglycolate). A recommended thin 
ner for the above would be methyl ethyl ketone twenty 
five percent, butyl acetate forty percent and toluene thirty 
five percent, the latter being a diluent and solvent for 
the resin. 

If a cold dip is to be employed, the dipping solution 
should be about twenty-five percent solids in order to have 
a dipping viscosity of thirty to fifty seconds (No. 4. Ford 
'cup). The invention also contemplates hot dipping, 
which has the advantage of saving solvent and reducing 
the number of dips required to build a filler of the desired 
thickness. In hot dipping, the solution might be forty 
percent Solids, which would result in a room temperature 
viscosity of 100 seconds (No. 4 Ford cup), but the solu 
tion is heated to a temperature resulting in a dipping 
viscosity of about forty seconds, for example, 150°F. 
Another possibility is a hot melt, as described in my afore 
mentioned copending application. 

Automatic dipping machinery may be employed in 
building up the filler coat. Referring to Fig. 3, there is 
shown apparatus including a pair of opposed endless con 
veyors or chains 21 trained about sprockets 23, it being 
understood there is a conveyor at each side of the ma 
chine. The conveyors 21 lead along a vertical path at 
one end of the machine, which forms a zone L for loading 
and unloading the machine. The conveyors are driven in 
the direction indicated so that the articles carried there 
by, in leaving the loading zone L, pass into a primary 
heating Zone PH, which may be enclosed at 25 and have 
suitable heating devices 27, such as infrared lamps. This 
Zone leads directly to an enclosed dipping tank T, and 
the articles are carried from the tank to a second heating 
Zone SH. Finally, the articles pass to a cooling zone C, 
and from there to the loading zone L. 

Rods 35 extend transversely between the conveyors, 
and each rod carries spikes 39, which project radially at 
suitably spaced intervals therealong. The rods are re 
movably held by the conveyors so that they may be read 
ily loaded onto and removed from the machine at the 
loading Zone. In addition, the rods are rotatable and 
have shieves or sprockets 41 fixed thereto for cooperation 
With fixed tracks 43, the arrangement being one such as 
to rotate the rods as they move through the primary heat 
ing Zone PH, over the dipping tank T, and thence through 
the secondary heating zone SH. 
The initial heating zone PH heats the wood cores 1 

to a temperature approximately the same as that of the 
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coating material in the tank T, the latter being heated 
by means of a jacket 29. The second heating zone SH 
is designed to maintain the cores at the temperature of 
the solution as they emerge from the tank. The tempera 
ture is held over a short distance (for example, an 
amount sufficient to provide one complete revolution of 
the heels) and is then gradually reduced, as the heels 
are rotated. The conveyors extend along a path imme 
diately over the dipping tank so that the spikes on the 
rods may dip into the coating solution. This path is of 
a length sufficient to provide for a complete revolution 
of each rod 35 and emersion of all heels. 
The heating zones PH and SH are not required in the 

cold dipping process, but a heating Zone, such as that 
shown at SH, is desired in hot dipping in order to prevent 
premature solidification or freezing of the coating as the 
cores emerge from the dipping solution. In other words, 
the gradual reduction of temperatures, which occurs dur 
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ing rotation of the cores, permits the intermediate coat 
ing layers to be spread uniformly over the initial adhesive 
coat. - - - - - - - - 

Where several dippings are required in building up a 
filler coat of desired thickness, the rods 35 may cycle 
about the machine several times, the coating material dry 
ing between dips. Accordingly, the conveyors 21 are op 
erated at a speed such as to provide a drying period of 
thirty to sixty minutes. The rotation of the rods as they 
cooperate with the track 43 should be slow, so as to pre 
vent a centrifugal effect upon the coating material, while 
at the same time sufficient to insure an even flow of the 
material without formation of ridges. A rotational speed 
of approximately two revolutions per minute is satisfac 
tory. 
The final coating 17 is applied with a spray gun, any con 

ventional lacquer being suitable, provided it is compatible 
with the filler 15. In most instances, the filler will be 
colorless and the final coating will cortain pigments for 
producing the desired color. This procedure is desirable 
from a manufacturing point of view inasmuch as the same 
material may be used for forming the filler 15 regardless 
of the ultimate color. Where a large number of heels 
are to be of the same color, however, as in the case of 
black heels, the coloring pigment might be incorporated 
in the intermediate coating, although this has disadvan 
tages, in that the size and style indicia may be hidden 
and the intermediate coating weakened somewhat by the 
pigment. 
Whereas conventional spray lacquers may be employed, 

it is preferable to utilize a lacquer having certain contract 
ing characteristics, because some of the surface, irregul 
larities of the wood may not be entirely hidden by the 
filler. In that event, the spray lacquer should penetrate 
and in part soften the intermediate coating, and should 
skin over and contract while the filler remains soft. Al 
though an underplasticized high-viscosity (30 to 50 sec 
onds) cellulose nitrate lacquer could be used, the coating 
would be very thin, hence I prefer to employ a mixture 
of cellulose nitrate and cellulose acetate. 

For example, the spray lacquer could be made with 
a solid content by weight of twenty-five percent pig 
ments, fifteen percent cellulose acetate, twenty-five per 
cent nitrocellulose (medium viscosity type, such as five 
second or one-half second), twenty-five percent plasticizer 
and ten percent hard resin. Satisfactory plasticizers are 
Santicizer M-17 (methyl phthalyl ethyl glycolate), 
Aroclor 1254 (chlorinated biphenyl of fifty-four percent 
chlorine content by weight) and diethyl phthalate. The 
hard resin necessarily should be compatible with the cellu 
lose acetate, but otherwise any suitable resin may be em 
ployed, such as the saturated or lacquer type ReZyls 
(polybasic acid-polyhydric alcohol resins), and Santolites 
(aryl sulfonamide-formaldehyde resins). 
The thinner for the above may be made up with ten 

percent ethyl lactate, thirty percent acetone, forty per 
cent methyl Cellosolve, ten percent alcohol and ten per 
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6 
cent toluene. The acetone is a lower boiler solvent for 
the cellulose acetate, which evaporates quickly so that 
the acetate dries rapidly and skins over while the under 
lying film remains relatively soft. Such an under 
plasitcized film produces a tautening action, and since 
the other relatively high boiler, solvents do not resoften 
the skin, the softened underlying portions of the film are 
leveled. In other words, the solvents control the tauten 
ing action, the adjustment being such that the coating 
does not pull or separate at the edges, yet is sufficient 
to properly level the finish. Necessarily, the solvents 
should in part penetrate and soften the intermediate 
coating, when the intermediate coating is to be leveled 
with a spray finish of this character. In spraying the 
heel, it may be impaled upon a vertical rod, which is 
then Totated while the spray gun is directed horizontally 
to cover the breast wall 7, sides 9 and back 11. Also, 
the final coating is sprayed relatively wet or heavy in 
order to achieve the desired leveling action and provide 
sufficient hiding power. -- 
From the foregoing description, those skilled in the 

art will understand the function of the various steps 
and ingredients, and appreciate the advantages thereof. 
It is to be realized, however, that many modifications 
and variations will present themselves to those skilled in 
the art without departing from the spirit of this invention 
or the scope thereof as set forth in the appended claims. 

Having thus described the invention, what is claimed 
and desired to be secured by Letters Patent is: 

1. The process of finishing a wood core to form shoe 
heels and the like, comprising the steps of coating the 
core with a dilute solution whose major non-volatile 
constituents form a film of a tacky adhesive character, 
drying the core for a time sufficient to prevent lifting of 
the resulting film and without sanding the base coat, dip 
coating the core in a bath whose major non-volatile con 
stituents are thermoplastic substances forming a relatively 
tough thick hard film, and thereafter spray coating the 
core with a solution whose non-volatile constituents in 
clude thermoplastic substances which differ in their re 
action to solvents from that of the Second coat, said 
spray solution including volatile components, one of which 
is a low boiler having relatively strong solvent action 
of said thermoplastic substance of the final coat in com 
parison with the thermoplastic substances of the inter 
mediate coat and another of which is a relatively high 
boiler having solvent action on the thermoplastic Sub 
stances of said intermediate coat, thereby to produce a 
leveling action on the intermediate coat. 

2. The process set forth in claim 1, wherein said 
intermediate coat is built up to a thickness of at least 
approximately ten thousandths of an inch. 

3. The process set forth in claim 1, wherein the bath 
for said intermediate coat is a heated nitrocellulose Solu 
tion, the room-temperature viscosity of which is approxi 
mately one hundred seconds (No. 4. Ford cup), and 
wherein the core is repeatedly upended by slow rotation 
within a heated zone after it emerges from said bath, the 
heat preventing premature solidification of the coating 
while the rotation causes the unsolidified portion to flow 
back and forth across the core and produce a gradual 
even build-up on the core without removal of excess 
solution. 

4. The process set forth in claim 1, wherein said inter 
mediate coat is applied by dipping within a solution, the 
solids non-volatile content of which is approximately one 
part nitrocellulose, one part chemical plasticizer and one 
part non-cellulose resin. 

5. The process of finishing a wood core to form shoe 
heels and the like, comprising the steps of dipping the 
core within a dilute solution whose major non-volatile 
constituent is vinyl acetate, drying the core for at least 
two hours, and dipping the core within a second solution 
having a dipping viscosity of approximately forty seconds 
(No. 4. Ford cup) and whose major non-volatile con 
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stituents are nitrocellulose, chemical plasticizer and a non 
cellulose resin. . . . . . . 

6. The process set forth in claim 5, wherein the dip 
ping solution of nitrocellulose is about forty percent 
solids and the dipping temperature approximately 150° 
F., the core being repeatedly upended in a heated Zone 
as it emerges from the heated solution, thereby delaying 
solidification of the solids while the unsolidified portion is 
caused to flow back and forth across the core. 

7. In the process of applying a decorative coating 
to a wood core, the improvement comprises the steps of 
initially covering the entire core by dipping in a dilute 
solution whose major non-volatile constituent forms a 
film of tacky character, thereafter dipping the entire core 
within a substantially thicker solution whose major non 

0 

15 
volatile constituents are thermoplastic substances of rela 
tively harder and tougher character, said second dipping 
solution being free of undissolved components so as to 
provide a tough clear film and said second film being 
built to a thickness of at least-approximately ten thou 
sandths of an inch. 

8. The process set forth in claim 7, further including 
a final step of spray coating the core with a solution one 
of whose major non-volatile components is a thermo 
plastic substance differing in its reaction to predetermined 
solvents from the thermoplastic substances of said inter 
mediate coat, said spray solution further including vola 
tile components, one of which is a low-boiler having 
relatively high solvent action upon the thermoplastic Sub 
stance of the final coat in comparison with its solvent 
action on the thermoplastic substances of the intermediate 
coat, and another of which volatile components is a high 
boiler having significant solvent action on the thermo 
plastic substances of said intermediate coat, thereby to 
maintain the intermediate coat in a softened condition 
while the final coat solidifies upon evaporation of its low 
boiler solvent and produce a leveling action by the 
tautening action of the final coat. 
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9. In the process of applying a decorative coating to 

a wood core, the improvement that comprises the step 
of dipping the core within a lacquer solution having a 
room-temperature viscosity of about one hundred seconds 
(No. 4. Ford cup), said solution being heated to a tem 
perature such as to have a dipping viscosity of about forty 
seconds (No. 4. Ford cup), and passing the core into a 
heated zone after it emerges from said solution, thereby 
to delay solidification of the solids, and slowly rotating 
the core in said heated zone in such fashion as to upend 
it and cause the unsolidified portion of the coating to 
flow back and forth over the core so that there is an even 
gradual build-up of solidified coating composition. 

10. The process of finishing a wood core to form shoe 
heels and the like, comprising the steps of first dipping 
the core within a solution whose major non-volatile con 
stituents form a film of tacky adhesive character, drying 
the core for a time sufficient to prevent lifting of the 
resulting tacky base coat during subsequent dipping, and 
then dipping the core in a bath whose major non-volatile 
constituents are resins that form a relatively tough, hard 
and thick film in comparison with said base coat, said 
second film being built up to a thickness at least about 
ten-thousandths of an inch. 

11. The process set forth in claim 10 wherein the 
initial coating is a non-aqueous solution of vinyl acetate. 
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