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CELLULOID HEELS 

Shoes are made of … 
The list of materials used in manufacturing of footwear is nearly 
limitless, ranging from the most obvious and easily accessible like 
grass, bark, leather, wood and other natural staple to the most 
exotic ones like gold, silver, rare skins, semi-precious stones and, 
of course, ubiquitous nowadays - plastics.  

Development of petrochemical-derived materials have led to a 
wide acceptance of rubbers and plastics in shoes and not only 
due to affordability, but also to high creative potential like unique 
3D printed shoes.  

Entirely made plastic shoes are a thing of more or less recent times, but as it turns out, plastics 
found its way into shoes much earlier than most of us suspect. One of the earliest types of 
plastic - celluloid - was probably the first used in the manufacture of shoes. 

History of plastics is well described in too many sources, so I will only outline it just to show this 
material is not as modern as most of us tend to think.  
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Scene from a lost silent film “Two 
Weeks with Pay”. Babe Daniels is 
helped by a maid to take off suede 
pumps with celluloid covered heels, 
decorated with rhinestones 

1921, Realart Pictures Corporation, 
USA
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First steps in experimenting with synthetic materials were made in 
1830s by two pioneering French scientists: Henri Bracconot, who 
combined nitric acid and potato starch into a material called 
“xyloidine” and Théophile-Jules Pelouze, who obtained 
“pyroxyline” mixing nitric acid and paper.  

The first scientist to derive a practically useful material by 
combining nitric acid and cellulose, in the form of cotton, was 
Christian Friedrich Schönbein, a professor at the University of 
Basel. Alongside his discovery of powerful smokeless explosive in 
1846, he called nitrocellulose or guncotton, Schönbein came up 
with new material, which in liquid form was called “collodion” and 
found its use in medicine as a waterproof and flexible bandage for 
wounds and later as a vehicle for photosensitive emulsion. 

British inventor and metallurgist Alexander Parkes is believed to 
be the first to make nitrated cellulose into a stable, fully formable 
material by combining it with any of several plasticiser-solvents. 
As he described it himself this substance could partake to “a large 
degree of the properties of ivory, tortoise-shell, horn, hard wood, 
india rubber, gutta percha.”  

Parkes was granted a patent in 1855, but the actual samples of “pyroxyline plastic” called 
Parkesine were first publicly exhibited in 1862 during the International exhibition in Crystal 
Palace. In 1866 Parkes started a company, which was a short-lived enterprise and went 
bankrupt in only two years. Nevertheless, Parkes’s legacy was taken up by his manager Daniel 
Spill, who founded British Xylonite Company, becoming the biggest UK producer of celluloid. 

John Wesley Hyatt 
The real commercial 
application of plastics started 
with the Albany Dental Plate 
Company, which was later 
recapitalised as Celluloid 
Manufacturing company, 
founded by Hyatt brothers. 
From 1869 to 1891 John 
Wesley Hyatt received 61 
patents for numerous 
celluloid-related processes 
and products and by 1889 the 
company has issued licences 
to about 20 companies, manufacturing dental plates, cutlery 
handles, brushes, umbrella and stick handles, phonograph 
cylinders, hair combs, mirrors, shirt cuffs and collars, shoes, piano 
keys, doll heads, pens and other articles.  

Definitely, science and progress never stop and celluloid was not the last man-made plastic, that 
found it way into fashion and particularly shoes. Bakelite, Lucite, polyvinyl chloride - PVC, Nylon, 
ABS plastics are just some of the more commonly known names. 
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The plaque in memory of the first 
plastic in the world, invented by 
Alexander Parkes (1813-1890), 
English metallurgist and prolific 
inventor, who held 66 patents mostly 
related to electroplating and plastic 
development.  

Junction of Wallis and Berkshire 
Road in London, near the location of 
the Parkesine Works in 1866.

Celluloid Manufacturing Company 

Front view of the factory in Newark, 
New Jersey, USA

Plastics - a not so new material
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Application of plastics in shoes could be conditionally divided into technical and aesthetic use. 
Technically celluloid was used in counters, box toes, shoe-tips and shoe laces and insoles.  

The guts  
Box toes and counters 
The Shoe Buyer’s Manual (USA, 1933) gives a following description 
of the celluloid box toe - “The celluloid type of box toe consists of a 
fabric or felt carrier charged with pyroxylin stiffener. This may be 
precipitated and look like blotting paper, or be normal and be horn-
like in appearance. In any event, celluloid, which is generally used 
by the trade to cover pyroxylin plastics, is favoured for its great 
resiliency and its resistance to water, sweat, and normal heat.” 

The method of making celluloid counters (UK. Heel stiffener) and 
box toes ( UK. Toe puff) was invented and patented by G.L. Preble 
and were supplied by the Preble Box Toe Co. of Lynn, 
Massachusetts, USA. In a celluloid counter the celluloid is 
reinforced on the outside by a small piece of sole leather to give 
stiffness, and then the whole is covered by a single piece of thin 
sheepskin covering both sides of the counter, and completely 
covering and concealing the celluloid. Some trade magazines 
report that one of the advantages of celluloid counters is its ability 
to withstand softening due to perspiration.  

As the article in the Quarterly Journal of the National Fire 
Protective Association (USA, 1915) notes, the process of application of celluloid box toes was a 
dangerous one as it required use of a solvent to soften the boxes before use. Because the 
solvent used was based on denatured alcohol and acetone, they had to add oil of citronella to 
improve the odour of the mixture. Celluloid was even used in the pointe shoes for stiffening box 
toes, but  proved to be too brittle. 

Shoe tips 
In one of the numerous patents on celluloid granted to John Hyatt, 
he suggests another application of celluloid in shoes and claims to 
have invented a shoe tip, which “consists in a piece of flexible 
celluloid, which is caused to adhere to the toe of the shoes without 
the aid of sewing, and without being interposed between the sole 
and the upper”. 

Shoe insole 
An early patent issued in 1879 suggests application of celluloid to 
cover metal insole, with metal providing rigidity while celluloid 
ensures resistance to moisture. (US219484, 1879) 

Tips for shoe laces 
Another shoe-related accessory that benefited from using new 
plastics was shoe laces with tips impregnated or covered with 
“celluloid, zylonite, bakelite or other similar, mouldable material” permitting creation of a tip, 
“which will possess characteristic of unbreakableness combined with permanency” and 
“efficiently prevent the fraying of the ends”. (Patents US 1073496, 1913; US1233863, 1913; 
US1465754, 1923; US1730809, 1929; US1512162, 1924) 
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Celluloid in shoes

US patent 645830, Counter for 
boots and shoes 

G.L. Preble , Sept. 24, 1907

US patent 203834, Shoe-Tip 

J.W. Hyatt, May 21, 1878
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Shoe forms and other novel patents 

Transparent sheets of celluloid were utilised in the manufacture of shoe forms or fillers. One of 
the patents (US1646016, 1926) expounds the idea of an expansible “forms or trees designed to 
keep footwear plumped out and free from wrinkles while on exhibition or during intervals 
between periods of use”.., “comprising a resilient hollow thin-walled shell such as may 
conveniently be made of sheet celluloid…”. Many celluloid trees have survived and are still 
waiting for collectors.  

Among the patents outlining new applications of celluloid in shoes 
I have encountered some out of the common ones like protector 
designed to “provide a simple and inexpensive device which may 
be placed beneath the buttons of a shoe for preventing punching 
of the foot or drawing the stocking into the button hole when the 
shoes are buttoned.”  

Another case of power of inventiveness is illustrated by a patent 
describing Shoe-Cleaning Guards, meant to be used as “shield 
adapted to be worn for protecting hosiery when polishing shoes, 
the shield being insertable in between the shoe and foot and 
encircling the latter on all sides”. Basically the protector is a strip 
of celluloid folded to provide a cuff-like shield to be fitted to the 
foot.  

In spite of good many patents on the idea of ‘blacking guard”, 
“hose protector” or “shoe-cleaning guard”, I have never met in real 
life anything like this. In all probability they have not survived or 
more likely have never been implemented in flesh. In his book 
“Pioneer plastic” Robert Friedel mentions a certain Shoe Protector 
Company as one of the failed attempts to start new products 
made of celluloid. Chances are its production was based on one 
the patents like this. 
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US patent 1181521, Protector 

E.E. Corringe, May 2, 1916

Pictures from the patents, describing the idea of shoe cleaning guards or hose protectors.

US patent 1,466,065,  
Shoe cleaning guard 

D. Seals, August 28, 1923

US patent 820493,  
Blacking guard 

E.A. Hawkins, May 15, 1906

US patent 913903,  
Hose protector 

H.F. Marendaz, March 2, 1909
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As most of you probably know, the search for the new material, 
which was later called celluloid, started with the idea to replace 
diminishing supplies of some natural stock like ivory, that was 
used for billiard ball, piano keys, handles, combs and other beauty 
products. Actually, John Wesley Hyatt, who worked as a printer, 
acquired Parkes' patent and began experimenting with cellulose 
nitrate with the intention of manufacturing billiard balls. To a great 
extent this substitution was successful and it was not by chance 
that one of the names used for celluloid was Ivoride or Ivorine.  

Buttonhook collectors are familiar 
with the name “French Ivory” on 
many celluloid buttonhook handles, imitating natural ivory as well 
as shoe horns, sometimes sold as sets.  

And while we are on the subject of buttons, it is worth mentioning 
that several patents were granted to inventors for use of celluloid 
in shoe buttons or other shoe fasteners, either fully made of plastic 
or celluloid covered metals, as well as celluloid or celluloid covered 
eyelets. 

It was really entertaining to come 
across one patent for such an 
everyday object like a shoe horn, 
which fully uses elasticity of 
celluloid and looks more like a 
modern designer salad 
tablespoon.  

“One object of the present 
invention is to provide a shoe horn 
which will hold the back and sides 
of the upper in their proper position 
when putting on the shoe, and 
eliminate all tendency of the sides 
of the upper to fold under.” The 
inventor suggests employing 
celluloid as a “suitable flexible 
resilient material”.  
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US patent 990283, Shoe Horn 

C.E.A. Merrow, April 25, 1911

French Ivory  

A plastic produced to imitate ivory tusk in grained celluloid or plastic. When compared to real ivory, 
French ivory is much lighter in weight. French ivory is easily recognised by its uniform pattern of wavy 
parallel lines, without any of the cross hatching that is particular to elephant ivory. French ivory yellows 
with age and is susceptible to staining from perfumes and body oils. It was first produced by the Xylonite 
Company in 1866. Other names include Ivoride, Ivorette, Ivorine, Ivorite, Ivory Pyralin, and DuBarry 
Pyralin. "French Ivory" is said to be a registered trademark attributed to J.B. Ash Co., of Illinois, USA, but 
no documents confirm this information. 

The first attempts to imitate ivory was by adding bone-dust or tooth substance to celluloid, but it could not 
reproduce the graining, striations and laminae of the natural ivory. This was achieved by overlapping 
transparent and translucent layers into a solid block, then cutting strips transverse to the original sheets. 

Inscription on the buttonhook 
“French Ivory”

http://en.mimi.hu/jewelry/ivory.html
http://en.mimi.hu/jewelry/grain.html
http://en.mimi.hu/jewelry/celluloid.html
http://en.mimi.hu/jewelry/pyralin.html
http://en.mimi.hu/jewelry/pyralin.html
http://en.mimi.hu/jewelry/ivory.html
http://en.mimi.hu/jewelry/grain.html
http://en.mimi.hu/jewelry/celluloid.html
http://en.mimi.hu/jewelry/pyralin.html
http://en.mimi.hu/jewelry/pyralin.html
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On the aesthetic, so to say, designer side, we must mention buckles and clips, that adorned the 
vamps of many smart shoes, made of celluloid (in 10-20s), bakelite (in the 20s) and catalin (in 
the 30s).  

But my biggest interest as collector is in the celluloid covered wood heels, that were in the 
vogue during the Roaring Twenties or "Années folles” as the French call it. This was the time 
when new younger fashion was breaking off strict Victorian tradition and shorter hemlines 
brought shoes to the centre of attention, especially enhanced by the quickly spreading dance 
club culture. 

Definitely, celluloid covered heels were used at the end of Victorian and in the Edwardian era, 
but it was the advent of Art Deco period that endowed us with so many truly artistic heavily 
decorated rhinestone heels. The advantage of celluloid in heels in a more practical simple 
version was that it was a scuff-proof and waterproof material, that kept the heels from mud 
stains. 

How the wood heels are made 
In the early 1900s wood heels were featured as fine style, but as 
one trade magazine put it “looks as if wood heels are among the 
luxuries of today that will become the necessities of tomorrow”. In 
1919 Shoe and Leather Reporter, USA, was writing that “present 
demand for wood heels is far in excess of the visible supply”.  

The best kinds of wood for production of heels are rock maple 
(mostly used in the USA), beech, lime or birch (in Europe). Most 
wood heel makers were buying planks in planed strips or squares 
of the required sizes. The kiln drying of timber is a very important 
process that should prevent heel breakage during turning.  

First the strips are “blocked” and inspected for defective wood, 
then the block is grooved. This is one of the most important 
operations, because in case the breasts of the heels will not be 
uniform the length of the seat will vary, resulting in spoilage.  

After that the heels are turned - given the back and sides, that is 
shaped to the exact contour required for the specific design of the shoe. Then the heels are 
graded - the top lift ends are cut off to give the desired hight and wedge to the heel. After 
cupping out the heel seat, the style and size numbers are stamped and the blocks are inspected 
for quality. These wood heels could be supplied to the shoemaker as blanks or were further 
painted or covered with required material and sold as ready to be attached to the shoes. 
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Block of strips and Louis style 
wood heel 

The looks
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The process of covering heels with celluloid is basically very 
simple. Celluloid sheets (usually 10/1000 to 15/1000 inch thick, 
0,25-0,38 mm) are fastened together in packs of 4 to 6 pieces 
and cut with dies to the required shapes and sizes depending on 
heel design.  

Then comes softening - the process, which might be cold or hot. 
The cold process involves dipping the punched celluloid blanks in 
wood alcohol or acetone based solution for several hours to 
become pliant enough to be stretched around the heel, covered 
with a layer of lacquer and cement. In the hot process, which is 
done in a wooden oven, lined with felt and metal, the celluloid 
covers are softened by vapour mixed with wood alcohol and some acetone at 80 to 100 degrees 
Fahrenheit (26-37 degrees Celsius) for about five minutes.  

When softening process is finished the proper covering begins. 
The heel is held with the help of jack or clamp that locks the heel 
on the bottom and top. This allows the celluloid cover to be 
stretched around the heel and cemented at the breast and edges.  

Most of the heel covering was done manually, but inventors have 
come with a lot of ideas to facilitate this process. One of the 
patents (US1583204, 1925, Clifford D. Upton) claims the covering 
process “is expensive not only because of the material used, but 
because of the necessary skilled labor which must be employed for 
mounting a thin coating of celluloid or casing of celluloid on the 
wood heel”.  

In 1899 Emile Stoefler have applied for and was granted a US 
patent 675451, which suggests using “an endless piece of 
celluloid…preferably in the form of a tube or band” for a “seamless 
covering of celluloid for certain articles - such, for instance, as 
heels for shoes.” In 1941 this idea was again patented by Alexis 
Ushakoff, assignor to United Shoe Machinery Corp. 

 

�7

Marking for heel cover blanks 

USP 2236552, Covering article 

A.E. Ushakoff, April 1, 1941
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Some of the patents, related to coating shoe heels with plastic finish or lacquers suggest dipping 
the wood blanks in various types of thermoplastic material “brought to a dipping viscosity…” 

Several patents elaborating on automation of the heel covering process, as a matter of fact, use 
the old principle of matrix and punch, the wood heel blank acting as a punch. Most of these 
patents were issued in the 1930s and even in 1950s when celluloid heels were gradually coming 
out of fashion.  

If my modest collection of 35 pairs of celluloid 
covered wood heels is anything to go by, all of 
them were hand made - there is no sign of any 
machine work. 
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US patent 219840, Machine for covering heels 

L.J. Bazzoni, Assignor to United Shoe Machinery 
Corporation, N.J.,a corporation of New Jersey 

 June 7, 1938 (Application December 30, 1935) 

As you can see from the pictures of the patent the invention 
suggests using a deformable pad as a matrix and holder for a 
heel as a punch, which forces the heels into the resilient pad, 
which in turn wraps about the heel applying the cover 
(celluloid blank) to the heel and retains the pad in a wrapped 
position until the cover is fully fixed and cemented to the heel.



Shoe Icons 25 May 2015

�9

Ivory 

The first attempts to imitate ivory was by adding 
bone-dust or tooth substance to celluloid, but it 
could not reproduce the graining, striations and 
laminae of the natural ivory. This was achieved 
by overlapping transparent and translucent 
layers into a solid block, then cutting strips 
transverse to the original sheets. 

Tortoise Shell 

The reddish-brown transparent patches, 
characteristic of true tortoise, are obtained by 
adding small amounts of a saturated alcoholic 
solution of the various Sudan browns and reds by 
dropping or spraying the dyestuff with an 
atomiser over the surface of the plastic softened 
by heat. More natural effects are obtained by 
treating unseasoned plastic in order that deep 
penetration of dye-stuff may take place so that 
the colours gradually blend into the lighter matrix. 
This was achieved by piling sheets of coloured 
celluloid on each other, applying heat and 
pressure very gradually for several hours in order 
to permeate the plastic mass with the darker 
coloured dyestuffs.

Mother-of-pearl 

To produce that 
peculiar iridescent 
nacreous 
appearance of natural pearl, the plastic mass is 
thoroughly mixed with finely rasped mica. Certain 
fluorescent dyestuffs, the eosines, erythrosines, 
rhodamines, erthyrolitmin or uranin may be added 
in miniscule amount to give a rhodamine effect and 
to increase the iridescence. The fluorescent 
dyestuffs in solution of wood alcohol or acetone are 
sprayed onto the plastic compound just before the 
rolling process.  

Another method consists in preparing either 
transparent, coloured or opaque pyroxylin sheets, 
sprinkling over the surface extremely minute scales 
of mica and then superimposing another thin 
transparent pyroxylin sheet and subjecting the two 
sheets to heat and pressure. 

Imitation is what made celluloid such an interesting material for shoe designers. Celluloid can be 
coloured with many organic dyestuffs: it can be painted, embossed and printed on, but even more 
impressive is its ability to imitate valuable and becoming more and more scarce natural materials 
like ivory, mother-of-pearl, coral, amber and tortoise shell. This decorative versatility of celluloid 
resulted in a vast scope of application. Shoemakers, especially of the high level, were using 
celluloid imitations to make the most impressive heels for smart shoes to be sold in the selective 
stores.  

In our collection we have wonderful examples of shoes made by companies like I.Miller and 
Sons, Cecil, C.H.Wolfelt Co., Laird, Schober & Co., F.Pinet sold in upscale stores like Saks Fifth 
Avenue, Henri Bendel, B.Altman and Co., to name just a few. 

While the names of shoe manufacturers and retailers are imprinted on the shoe insoles and in 
fashion history, the names of the heel producers are not as visible. Some of the heels, that were 
left unused, still have the original marks of the heel producers and some even have the names of 
the companies that ordered the heels. 

Arty and crafty
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The French connection 
While shoes with lavishly decorated celluloid 
heels come mostly from the USA, the heels 
proper (and we talk about artistically decorated 
Art Deco style heels) were almost always made 
in France or considered to be made in France. 

One of the important sources of information is 
the advertising. I was lucky to acquire the ads 
of the two French companies, specialising in 
production of highly artistic wood heels, 
decorated with various imitation celluloids and 
rhinestones mainly in the Art Deco styles. 

One of the companies is Manufacture 
Parisienne De Talon De Bois Fernand Weil, 
Emile Petit et Cie with the office in Paris and 
production in Saint-Leu-La-Forêt, 20 km. from 
Paris. This company was awarded a gold medal 
at the International Exposition of Modern 
Industrial and Decorative Arts in 1925. 
Unfortunately, not much is known about the 
artists involved in the creation of the numerous 
designs of these blazing heels. 
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Exact match in design with the heel from our collection 

Wooden heels covered with pearlised celluloid and 
decorated with hand painted tree branch with flowers 
made of colour rhinestones. 1925. F.Weil&E.Petit, France
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Another interesting producer of 
“Haute fantaisie” celluloid heels 
and buckles was Manufacture 
Française de Talons de Bois. 
Company ad names R. Gaston 
Thibésart as the person 
responsible for artistic creations. 
Like F.Weil & E.Petit, this company 
was among the exhibitors of the 
World Fair in Paris in 1925 and 
won a silver medal for its products.  

Raymond Thibésart was born in 
Troyes (France), on May 2, 1874. 
Soon after his affluent family 
moved to the city of Enghien, close 
to Paris. It was there where the 
Thibésart met the Emile Boggio, 
the great Venezuelan Impressionist 
master, who became Thibésarts’s 
first art teacher. 

Thibésart began his official studies 
at the Lycée Rollin in Paris and 
entered the l'Ecole des Beaux-Arts 
in 1894 and later the Académie 
Julian. He was a very talented and 
sensitive painter and regularly 
exhibited at the Salon des Artistes 
Français in Paris where he was a 
medallist in 1922; at the Salon des 
Indépendants; and at the Salon d’Automne. Suffering from blindness, he stopped painting when 
he was 82 years old and died in 1968 after a long and successful artistic career. His paintings 
are in the collections of the Musee des Beaux Arts de Troyes, France and the National Art 
Museum, Caracas, Venezuela, as well as in many private collections. 

Conclusion 
There is no conclusion. The beauty never ends. Once again I am fascinated by the fact that 
such a practical, heavy duty part of a shoe can be turned into real piece of art that sometimes 
outlives the shoe itself. 

 
 
May 25, 2015 
Moscow      
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Parkesine  
Parkesine is the trademark for the first man-made plastic. It was patented by Alexander Parkes in 1862. In 1866 
Parkes formed the Parkesine Company to mass-produce the material. The company, however, failed due to poor 
product quality as Parkes tried to reduce costs.  

Pyroxyline  
Pyroxyline came to be a synonym for crude 
cellulose hexa-nitrate or guncotton. As a 
material, it retained the form and appearance 
of cotton.  

Xyloidine  
Xyloidine lost its exact definition, but survived in altered form as 
Daniel Spill called his material xylonite, which was then used in 
the name of the major British manufacturer, the British Xylonite. 

Celluloid 
The name “celluloid” was first applied to pyroxyline 
plastics by Isaiah Smith Hyatt in the 1870s; the Hyatt 
brothers trademarked this name in the United States 
and it was legally used only by their companies, 
leaving their American competitors to go back to 
variants of pyroxyline or xyloidine. The word 
“celluloid” in not often used before 1872, when Hyatt 
brothers mentioned it in their patent US133229 A, 
which claimed:  
“Be it known that we, I. SMITH HYATT and JOHN W. 
HYATT, of the city and county of Albany and State of 
New York, have invented an Improved Process and 
Apparatus for Manufacturing Celluloid, or Compounds 
of Pyroxyline, or Soluble Cotton, of which the 
following is a specification:…”

Coroline 
In 1877 a Schenectady, New York, manufacturer set up a firm to produce what was variously called 
“coraline”, “coroline” or “coralline”, a pyroxylin plastic coloured to look like coral and intended for jewellery 
and corset stays. 

Pyralin (pasbosene, cellonite) 
A number of other companies began to manufacture 
celluloid in the 1870s and 1880s in the USA, but by 1890 
the only serious competitor to the Celluloid Manufacturing 
Company founded by Hyatts in the American market was 
the Merchant’s Manufacturing Company, maker of 
“pasbosene”. This firm was started by Albert Thalheimer 
and J.W. Hayes in 1881 to use C.O. Kanouse patent (USP 
392794, 1881). In 1883 Joseph R. France and joined the 
company and it was renamed into Cellonite Company. The 
product changed the name similarly. When the new plant 
was built in Arlington, New Jersey, in 1885 the company 
was remained to Arlington Manufacturing Company 
making a product they called “pyralin”. Arlington was 
prominent in supplying celluloid collars and cuffs, and was 
taken over in 1915 by E. I. du Pont de Nemours and 
Company, which continued to produce plastic under the 
name “pyralin” for many years thereafter. 

Name dropping
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1. Deac Rossell, Exploding Teeth, Unbreakable Sheets and Continuous Casting: Nitrocellulose 
from Gun-cotton to Early Cinema, June 6, 2000, published in This Film Is Dangerous!, ed. Roger 
Smither and Carol Surowiec (Brussels, 2002: International Federation of Film Archives [FIAF])
(text version before FIAF editing)  

2. Robert Friedel, Pioneer plastics, 1983, University of Wisconsin Press. 

3. The Shoe Buyer’s Manual, 1933, Edited by V.K. Cameron, Boston, The Gill Publications. 

4. Josef Bersch, Cellulose, Cellulose Products, and Artificial Rubber, Comprising the 
Preparation of Cellulose from Wood and Straw……, 1904, London, Henry Carey Baird & Co. 

5. The Celluloid Industries. Celluloid. Some information regarding its manufacture and articles 
made from it. Compliments of Celluloid Manufacturing Co., 1885 (Advertising catalog with 
description of all licensees of the company) 

6. E.C. Warden, Nitrocellulose Industry, 1911, London, Constable and Company Ltd.  

7. Application of Celluloid, Scientific American, New York, April 12, 1879, p.12 

8. Nancy E. Rexford, Women’s shoes in America, 1795-1930., Kent, 2000 

9. British leather goods industries and trade ... no. 770, by Portch, Leslie T., 1931 

10. B.H. Weil and Victor J. Anhorn, Plastic horizons,, Lancaster, Pa., Jaques Cattell, 1944 

11. J.A. Brydson, Plastic Materials, 7th edition, Butterworth Heinemann, 1999, 
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