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EXECUTIVE SUMMARY 

ES.I Background 

This report presents the technical evaluation of a potential 

feldspar byproduct from Manitoba and a market feasibility study for 

the product grades producible from it. The work was done by Agricola 

Mineralia, an industrial minerals consulting firm, under a Federal 

Department of Supply and Services contract. The proposed development 

is a 75 ton-a-day plant which would produce three product grades: a 

40 mesh glass grade; and 200 mesh and 325 mesh ceramic grades. 

ES . 2 Results 

ES .2.1 Technical 

A 100 kg representative sample from the ore was laboratory 

milled into three product grades and chemical analyses and fusion 

tests were done. The feldspar was found to contain 1.3 per cent 

rubidium oxide . Theoretical consideration suggested the presence of 

rubidium would enhance the properties of K-feldspar in its most 

important end use, high voltage electrical insulators. 
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In the interests of expediency and economy, glass melt tests 

only were done. From these tests the feldspar's properties in 

ordinary and specialty glass and ceramics could be derived. In the 

soda lime glass a 6 per cent increase in electrical resistivity, 

attributable to rubidium, was noted. This effect would be multiplied 

in insulator ceramics where as much as eight times more feldspar is 

used than in glass. The tests indicated that Rb-feldspar should serve 

adequately in most other glass and ceramic products. 

ES.2.2 Economics 

ES.2.2.1 General 

Feldspar is the most abundant compound in the earth's crust 

and, as such, no shortage is possible. This fact gives rise to a 

general localization of markets, the perimeter of which is decided 

mainly by competitive freight costs from the various mines. Entry and 

success of a new supplier require favourable costs, freight advantages 

and high quality material. 

The market picture is fairly complex involving a variety of 

competing feldspathic materials including Na-feldspar, K-feldspar, 

nepheline syenite, mixed feldspars, and quartz-feldspar sands, both 

natural and byproduct of other mineral production. 
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The glass industry in general can use the whole range of 

feldspathic materials and chooses on the basis of cost among materials 

of acceptable iron content. At the other extreme, high voltage 

insulators require high quality K-feldspar only. The rest of the 

ceramic industry lies somewhere in between, although, through 

research, this group has been learning to make do with the cheapest. 

ES.2.2.2 North American Demand 

Of a total 1.2 million tonnes of feldspathic materials 

(feldspar, nepheline syenite, aplite, and feldspar contained in 

quartz-feldspar mixtures) consumed annually in North America, 68% is 

used in glass manufacture (container, fibre, flat and other), 28% is 

for pottery and related ceramics and 4% for porcelain enamel, fillers, 

abrasives, etc. 

No increase in demand is foreseen for feldspar in the glass 

sector to the end of the century. A sharp decline in feldspar for 

container glass is expected because of increased recycling, 

development of thinner-walled containers and loss of markets to 

plastic containers. This decline will be compensated for, partly by 

demand growth in fibreglass insulation, and possibly in feldspar 

fillers that could be used in container plastics. 
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The effect on feldspar demand arising out of the so-called 

ceramic fever" of R and D activity in exotic ceramics is not 

quantifiable at present. It seems likely, however, that this activity 

could spill over into all sectors of the ceramic industry. 

Under an improving North American economy, the demand for 

traditional ceramics - earthenware, stoneware, chinaware, 

sanitaryware, electrical porcelain, wall and floor tile, etc. should 

improve at the rate of economic growth. 

Other feldspar-based products include: porcelain enamel; 

fillers in rubber, paint and plastics; soaps; scouring powders; 

welding rod coatings, etc. Of this group fillers, an essentially new 

use, are expected to enjoy rapid growth in demand, especially for 

plastics. 

ES.2.2.3 Prices 

Prices for f eldspathic materials in the North American 

market are around $US 25/ton fob. plant for glass grade, $US 34 for 

200 mesh from the Carolinas, $US 57 for 270 mesh nepheline syenite and 

$US 77 for 325 mesh K-feldspar. Prices are recovering from the 

recessionary low and should return to pre-slump levels over the next 

year or two. Given the abundance of feldspar resources, however, 

prices in real terms will be restrained for the balance of this 

century. 
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ES.2.2.4 Freight 

Freight rates in $Cdn equivalent/ton in bulk, hopper carload 

lots from Ma~itoba to U.S. destinations south of the Great Lakes vary 

from $60 to Chicago to $80 to Rochester, New York. North Carolina 

rates are $58 to Chicago and $69 to Rochester but the central part 

(Ohio ann Indiana) rates are $40 to $57. Rates from Manitoba to 

Western Canada are $48 to $70. 

ES.3 Market Analysis 

The estimated initial market volume obtainable by a Manitoba 

producer is 27,000 tons a year, well over projected production rates 

of 22,500 tonnes. Little penetration of the glass market, except in 

Western Canada, is possible or desirable since the value is low, 

freights comparatively high, and the market is served by more 

advantageously located nepheline syenite and aplite. Electrical 

porcelain insulators are the premium target for Manitoba feldspar and 

8,000 tons a year should be an easily attainable volume. Sanitaryware 

should take 2,000 tons a year; porcelain enamel 2,000 tons; artware, 

dinnerware and stoneware at least 3,000 tons, ceramic tiles 1,500 tons 

and miscellaneous markets the remaining 5,000-6,000 tons. 
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ES.4 Profitability 

From an analysis of delivered prices and freight rates to 

various market points, fob. plant prices for Manitoba feldspar are 

recommended to be $Cdn 30/ton for glass grade, $Cdn 55/ton for 200 

mesh ceramic and $Cdn 75/ton for 325 mesh ceramic. These prices allow 

for a 10% or greater discount in delivery prices. With acceptance of 

the product, these prices could ease upward after a year or two and 

generally rising market prices should further augment fob. prices. 

Using production cost estimates derived from information on 

other mineral producing plants and volumes of each grade indicated by 

the market survey, an initial net (before-taxes-and-royalties) 

operating profit of $825,000 for the first full year is calculated. 

Acceptable price rises in the following few years would increase 

profit to over $1 million a year. 

ES.5 Environment 

Protection of personnel from silica-bearing dust is 

essential in feldspar plants. 
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ES. 6 Recommendations 

A development stage for progression towards production is 

recommended: 

1. production of a few tons of feed. 

2. custom milling for plant design and to provide 

material for customer plant trials. 

3. evaluation of tailings for processing. 

4. market development and promotion. 

vii 
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INTRODUCTION 

Agricola Mineralia was engaged on contract (DSS File No. 

OlSF.23230-5-0160) under the Canada-Manitoba Mineral Development 

Agreement to undertake an economic feasibility study on feldspar and 

amblygonite that could be produced as byproducts from a Manitoba 

mine. Initial production levels are projected to be 75 tons-a-day 

K-feldspar and about one ton-a-day amblygonite. This report deals 

exclusively with feldspathic materials. A companion report entitled 

"A Specialty Materials Research Center for Manitoba" contains findings 

and outlines opportunities relative to Manitoba amblygonite, feldspar, 

and other mineral products. 

This report presents: 

1) the results of the mineralogical, chemical and 

beneficiation studies and laboratory glass batch trials 

done by IMD Laboratories Ltd. and Corning Engineering; 

2) the feldspathic materials classification, grades and 

specifications; 

3) the economic analysis of North American and Manitoba's 

reachable markets for feldspathic materials, covering 

supply competition, end use demand, substitution, 

prices and freight; 



- 2 -

4) the market survey and analysis covering estimated sales 

volume, methodology and market profile; 

5) the netback and profitability based on recommeded fob. 

prices; 

6) the impact on the environment of processing and 

handling and recommended minimum pollution levels; and 

7) a directory of feldspathic mineral consumers, 

suppliers, distributors and research organizations in 

North America. 

Research and development affecting feldspar demand is 

discussed in brief in this report along with demand considerations. A 

fuller treatment is presented in the aforementioned companion report. 

The findings of this study are that the feldspar market 

available to Manitoba is more than adequate to absorb the initial 

projected byproduct output and that an operating profit of over 

$800,000/year is achievable. Assuming the technical feasibility of 

increasing output, there is little doubt that a vigorous market 

development programme could boost operating profits to $1 million or 

more annually. 
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Moreover, the study revealed that the Manitoba feldspar is a 

unique industrial raw material. It contains in excess of 1.3 per cent 

rubidium oxide which laboratory studies indicate to be superior to 

K-feldspar in electrical insulator porcelain and possibly other 

ceramic and glass applications. For this reason the material's 

industrial mineral name should reflect this uniqueness and the term 

Rb-Feldspar is proposed. Commercial acceptance will make this 

specification a tough one for competition to meet. 
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CHAPTER I 

TERMINOLOGY, GRADES AND SPECIFICATIONS 

1.1 Definitions 

Although the various feldspars have specific uses, the major 

markets allow for a wide range of substitution of feldspathic 

materials. For this reason, all feldspathic materials are included in 

this section. 

Feldspar is the general mineral name for a family of 

alkali-aluminosilicates which together make up over half the bulk of 

the earth's crust. They are classified under two main categories -

the potash feldspars (K-feldspars or K-spars) and the plagioclase 

feldspars. The two main K-feldspars are orthoclase and microcline 

which differ only in crystal structure. Sanadine is a high 

temperature variety , adularia is a low temperature K-feldspar. 

Rb-feldspar, a special variety of K-feldspar, contains significant 

amounts of rubidium oxide. The term Rb-feldspar was coined in the 

present study. 

The plagioclases are a solid solution mix of the two end 

members albite (Na-feldspar, Na-spar or Soda-spar) and anorthite 

(Ca-feldspar or lime-feldspar). The various species are defined by 

the ratio of the two they contain (see the table of feldspar species, 

Table I). Of the placioclase series only the more sodic members 

(albite, oligoclase and andesine) are used commercially. 



Species 

Potash Feldspars 

Orthoclase 

Microcline 

Sanadine 

Adularia 

Plagioclase Feldspar 

Albite (Ab) 

Oligoclase 

Andesine 

Labradorite 

Bytownite 

Anorthite (An) 

Perthite 

Antiperthite 

Anorthoclase 

Other Feldspathic Rocks 
and Mixtures 

Feldspathic sand 

Apli te 
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TABLE I 

Feldspathic Materials 

Composition 

KAlSi30s 

NaAlSi303+ 
CaAl2Si203(Ab An) 

0% to 10% An 

10% - 30% An 

30% - 50% An 

50% - 70% An 

70% - 90% 

90% - 100% An 

Orthoclase (Or) 
50% or more 

Albite (Ab) 50% 
or more 

Oq0Ab30 to 
Oq0Ab90 

approx. 50-50% 
quartz & mixed 
feldspars 

Mixed feldspars 
and minor quartz 

Remarks 

monoclinic K-feldspar 

triclinic K-f eldspar 

monoclinic - High T0 

mixed crystallography, 
Low T0 

triclinic Na-feldspar 

Albite to Andesine 

used in glass & 
ceramics 

Labradorite to 
Anorthite, 

not used commercially 

Exsolution of K-spar 
and Na-spar in a 
crystal 

Na-K feldspar solid 
solution. High T0 

Triclinic 

used mainly in 
glassmaking 

used mainly in 
glassmaking 



TABLE I (cont'd) 

Alas kite 

Nepheline Syenite 

Phonolite 

Leucite 
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Feldspar with 
minor quartz 

Nepheline, 
microcline 
albite mixture 

in the trade may 
include muscovite 
granites 

most important 
substitute for 
feldspar 

a lava equivalent used in making 
of nepheline coloured glass 
syenite bottles 

occurs in phonolitic 
lavas, potentially 
useful 

At elevated temperatures (geologically) Na-feldspars and 

K-feldspars form a complete solid solution series. Below 600°C there 

is a gap in the series which results in the exsolution of K-feldspar 

and Na-feldspar in parallel lamellae. Where K-feldspar is dominant, 

the mineral is called perthite; where Na-feldspar dominates, 

antiperthite is the term used. 

Other feldspathic raw materials occur as mixtures of 

feldspar and other minerals in loose sands or whole rock 

compositions. Feldspathic sands bearing quartz are used directly in 
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glassmaking. Although aplite is defined as a sugary-grained rock of 

granitic composition having K-feldspar and quartz as almost the only 

constituents, a rock mined in Virginia and termed aplite is almost 

wholly composed of andesine feldspar. Alaskite, geologically 

speaking, is a leucocratic granite composed chiefly of K-feldspar with 

minor quartz. An "alaskite" mined in North Carolina is more properly 

termed a muscovite granite because of its mica, oligoclase, rnicrocline 

and quartz content. Nepheline syenite is a granitic rock having no 

quartz and is made up of nepheline, microcline and albite with minor 

magnetite, pyroxene, hornblende and mica. The latter undesirable 

minerals are removed using a magnetic separation process. The mineral 

nepheline is a feldspathoid, which is similar to feldspar except for 

its lower silica content. Phonolite is a lava of nepheline syenite 

composition which is used in Europe for making wine bottles. Leucite, 

a feldspathoid analyzing at 21.5% potash, occurs in phonolitic lavas. 

Although the whole rock is used, leucite could prove to be a valuable 

K-feldspar substitute were a cheap concentrating technology to be 

employed. 

1.2 Industrial Raw Materials 

Specifications for feldspathic materials vary from user to 

user and must be ascertained as part of the marketing process. It is 

important to understand, however, that specifications are basically 
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decided by the dominant producers of the raw materials and adopted by 

the user. Price itself is a part of this picture. The rationale for 

specifications for the content of colourants such as iron oxides, 

cobalt and chromium for ceramics and glass is one of perceived 

aesthetics rather than of engineering excellence. A glass batch 

running 0.1% Fez03 would make jars of a durability equal to another of 

half that iron content but acceptance by the consumer of foodstuffs in 

greenish jars may not be high. Refractory grains; for example 

corundum, which will not melt readily with the other ingredients, are 

specified at a minimum to prevent "seeds" in glass or ceramics. Other 

specifications relate to the alkalis, alumina and silica content which 

affect the rate and temperature of melting, fluidity of the melt and 

engineering properties of the finished product. The following are 

general specifications in the trade (Table II). 
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TABLE II 

Specifications 

A) General 

Item 

K-feldspar 
Na-feldspar 
Nepheline Syenite 

B) End Use 

Specifications 

10% or more K20 
7% or more Na20 
Na20 - 10.2%, Fe203 

- less than 0.07% 

Item Specifications 

Glass 
High quality 
Clear -
Flint -
Coloured & 
fibre glass 

2) Ceramics 
Sanitaryware 
Pottery 
Porcelain 

Glazes 

Enamel 
Electrical 
Porcelain 

3) Fillers 

Particle Size 

-210 + 100 
mesh with 
limit on 

over grind 

-200 mesh 
-200 mesh 
-120+140 mesh 

-200 mesh 

-200 mesh 

-200 mesh 

(Rubber, plastics 10 microns 
paints) 

0.05% 
0.07% 

0.1-0.6% 

0.05% 
0.05-0.1% 
0.05% 

0.05% 

0.05% 

0.05% 

0.07% 

Other 

Cr, 6ppm; Co. 2ppm; 
Alkalis constant (+0.5%) 

5% to 14% K20 
High potash generally 
Nil garnet, hornblende, 
tourmaline & mica 
Both K & Na Feldspars 
used 
High K-feldspar 

High K-feldspar 

Nepheline Syenite, 
could use feldspar 
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TABLE III 

Representative Industrial Grades* 

1 2 3 4 5 6 7** 8 9 

Si02 67.65 67.4 69.5 66.80 66.84 71.40 68.0 60.0 76.0 

Al203 19.10 18.3 18.0 19.64 18.49 16.5 17.4 23.6 13.9 

Fe 2o3 0.051 0.09 0. l 0.079 0 .16 0.043 0.07 na 

Cao 1. 70 0.33 1. 70 0.86 0.07 0. 17 0.30 na 

MgO tr tr .008 0.10 0.10 

Rb20 1. 32 

K20 4.22 10.00 4.80 10.54 8.4 9.49 5.30 3.0 

Na 2o 7.04 3.50 6.90 3.01 3.4 1. 78 10.20 4.95 

LOI o. 12 0.53 0.35 0. 20 0. 16 0.70 0.5 na 

units 30.36 31.80 29.70 32.04 28.30 29.99 39.1 21.85 

1. Feldspar Corp NC-4 200 mesh 
2. Feldspar Corp K200 325 mesh (Li byproduct) 
3. IMC (Glass grade) 20 mesh 
4. IMC Kona F-4 200 mesh 
5. Feldspar Corp G200 325 mesh 
6. Pacer Corp 200 mesh (Handcobbed K-spar, s. Dakota) 
7. Manitoba Rb-Feldspar (prepared sample) 
8. Indusmin Ltd. Nepheline Syenite glass grade 
9. Feldspar Corp Silispar 200 mesh (quartz-feldspar mix) 

10. Idaho - Feldspathic Sand - glass grade 

* These are nominal grades, usually a leaway of t to 1 per cent 
allowed either side for major oxides, trace elements not shown. 

** Rb20 is an alkali flux and would be considered part of the sum of 
total alkalis (K20 + Na20 + Rb20 = 12.59%). Also, it may be 
treated as K20 equivalent i.e. (Rb20 + K20 = 10.81%). Rb20 occurs 
only in no. 7 (1.32%). 

It is interesting to compare columns 6 and 7 because Pacer 

Corp's K-feldspar from Custer, South Dakota is the most direct 

competition for Manitoba feldspar in virtually all of its markets. 

10 

84.7 

8.5 

0.11 

0.93 

0.02 

3.0 

2.0 

na 

13.5 
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Value comparisons for feldspathic materials are made on the basis of 

contained units (sum of alumina and the alkalis, see Chapter III, 3.4 

Nepheline Syenite/Feldspar Competitive Factors). Rb-feldspar from 

Manitoba has 30 units per ton compared to 28.3 units for the South 

Dakota feldspar, which gives the former a 6 per cent premium in value 

over the latter. The much lower iron content of the Rb-feldspar is an 

added positive factor. Comparison of column 7 with columns 2 and 5, 

which are K-feldspar competitors in the Eastern Region, shows 

Rb-feldspar to be 2 units lower. Since analysis of a quartz-free 

Rb-K-feldspar would run about 64 % Si02, it can be seen that the sample 

carries about 4 per cent free quartz. The free quartz level would 

have to be reduced by half to produce a prod11ct running 32 units. 

This might be done simply by screening and rejecting a coarse 

fraction, say 10 to 20 mesh, which would tend to concentrate quartz 

preferentially because of its greater resistance to grinding. Use of 

electrostatic separation would be effective but the overall economics 

would have to be studied. 
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CHAPTER II 

SAMPLE PREPARATION, ANALYSES AND TESTING 

2.1 Mineralogical and Beneficiation Studies 

A representative sample of approximately 100 Kg was 

collected from the ore and shipped to IMD Laboratories Ltd. of 

Toronto, Ontario. The sample was ground and sized into three 

products: -40 mesh, -200 mesh and -325 mesh, and the feed material was 

chemically analysed (see Tables IV and V). A heavy mineral 

concentrate comprising 2.5 per cent by weight of the sample was 

separated, chemically analyzed (Table V) and subjected to fusion 

tests. 

Chemical analysis of the feed yielded a surprising result. 

The material runs 1.32 per cent Rb20*, almost as much as the soda 

content, making this a unique feldspar. This finding made necessary 

further study to ascertain the effect of rubidia on glass/ceramic 

products. Supplementary testing was done to evaluate the engineering 

properties of two glass formulations employing this feldspar. Testing 

procedures and parameters are reported in full in the next section. 

* Elsewhere in the deposit the Rb20 is somewhat higher. 

Communication: R. Gunter (Manitoba Energy and Mines). 

Personal 
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The heavy mineral concentrate, which was expected to be 

largely lithium minerals, also proved to be unusual. Chemical 

analysis and x-ray diffraction studies have so far failed to identify 

a cation comprising 7 per cent of the composition. Fusion tests by 

IMD Laboratories Ltd. on the heavy mineral fraction, however, did 

yield a clear, easily fusible glass; a positive result for application 

in glass and ceramics. 

High intensity magnetic separation reduced the iron content 

marginally. 

2.2 Glass Melt Studies 

Corning Engineering recommended two glass formulations be 

made and tested to evaluate the Rb-feldspar. Work done involved the 

following: 

2.2.1 Tests on the Feldspar 

1. Semi-quantitative spectrographic analysis 

2. Quantitative analysis for Al203, Fe203, Na20, K20, Rb20, 

P205, F-, Cl-, and L.O.I. 
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TABLE IV 

Particle Size Analysis 

Screen -40 -200 -325 

Wt% Cum.% Wt% Cum% Wt% Cum.% 

-30, +150 95+ -
+100 0.02 0.02 tr tr 
-100, +140 0.48 0.50 0.12 0.12 
-140, +200 3.75 4.25 0.91 1.03 
-200, +270 8.06 12.31 3.51 4.54 
-270, +325 5.49 17.80 3.59 8.13 
-325, +400 6.17 23.97 4.13 12.26 
-400, +500 10. 70 34.67 8.75 21.01 

-500 65.33 100.00 78.79 99.80 

TABLE V 

Chemical Analysis 

Oxides Feed % Feed-Mag% Heavy min. % Remarks 

Si02 68.0 63.7 Feed Trace 1. 
Al203 17.4 24.1 Cr 10 ppm; Sr 210 ppm 
CaO 0. 17 0.58 y 100 ppm; Zr 10 ppm 
MgO o. 10 0 .15 Nb 10 ppm; Ba 770 ppm 
Na 2o 1.78 0.27 Heavy Minerals 
K20 9.49 0.39 Total 2.54% 
Rb20 1. 32 0.058 Cr 70 ppm; Sr 20 ppm 
Fe203 0.043 0.036 1. 30 y 10 ppm; Zr 10 ppm 
MnO 0.01 0.10 Nb 150 ppm; Ba 170 ppm 
Ti02 0.01 0.05 
P205 0.45 0.059 6.6% unaccounted for 
L.O.I. 0.70 2.05 
Li 0.23 
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2.2.2 Tests on Two Glass Types Melted from Batches Containing 

Rb-Feldspar 

1. Batches were weighed, mixed and melted to yield: 

Glass 1: Nominal composition of 55.1% Si02; 29.1% PbO;, 

8.7% K20; 4.0% Na20; 2% Al203; and 0.7% Sb203. 

Glass 2: Nominal composition of 72.5% Si02;, 14.5% Na20; 

10.7% CaO; 1.8% Al 2o3 ; .5% MgO and .4% K2o. 

2. Softening, anneal and strain points, thermal expansion 

coefficient and density. 

3. Volume electrical resistivity to 250°C and 350°C. 

4. U.S.P. Powder durability. 

5. Liquidus temperature with primary Crystalline Phase 

Identification. 

6. Quantitative analysis of glass for Rb20, Na20, K20, Al203, 

Fe203, and (CaO and MgO in soda lime glass) or (PbO and 

Sb203 in lead glass). 

Details of the test and procedure are given in Appendix III, 

summary Tables VI and VII provide chemical analyses of the glasses and 

their engineering properties. 

2.3 Application 

Because of time limitations and the high costs of 

undertaking a study of a variety of ceramic formulations, the glass 

melts were chosen. Ceramicists can apply the findings to interpret 
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the properties of the feldspar in other products, however. 

In ceramics, the feldspar comprises a much higher 

proportion than in glass melts and the effect of rubidia should be 

more significant. Na-feldspars have a lower molten viscosity and 

higher electrical conductivity than K-feldspars. The preference for 

K-feldspar in high voltage electrical insulators derives from these 

properties. A higher viscosity in a ceramic body results in a lesser 

tendency for sagging or warping upon firing, a factor of importance 

where the ceramic bodies are large, as in the case of electrical 

insulators. The value of lower electrical conductivity (higher 

electrical resistivity) is self-evident. In the ceramic trade, the 

K-feldspar is said to have a lower fluxing action (roughly half) than 

Na-feldspar. Theoretically a Rb-feldspar phase would have a fluxing 

action roughly half that of K-feldspar (related to the larger atomic 

volume of the heavier alkali metals) and an electrical conductivity 

even lower than that of K-feldspar. In other words, Rb-feldspar would 

theoretically behave like a super K-feldspar in ceramic and glaze 

formulations. 

Even with the high dilution involved in the glass melt tests 

conducted by Corning Engineering, the theoretical behaviour 

anticipated was born out (see Table VII). The DC Volume Electrical 

Resistivity values for the soda-lime glass containing Manitoba 

feldspar were higher than the standard values. The resistivity value 

at 350°C was 5 per cent higher and at 250°C was 6 per cent higher with 

the Rb-feldspar comprising only 6.8 per cent of the glass batch. For 

electrical insulators, the feldspar content of the ceramic body is 
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TABLE VI 

Chemical Analysis (%) 

Feldspar Soda Lime Glass 012 Type Lead Glass 

Al203 16.80 1.65 2.04 
Na20 1. 77 13.2 4.05 
K20 10.3 0.86 8.37 
CaO 10.66 
MgO 0.33 
Sb203 o. 71 
Fe203 0.084* 0.044 0.031 
F- 0.040 
Cl- 0.009 
LOI 0.31 
PbO 28.92 
P205 0.34 
Rb20 1.65* 0. 13 o. 19 

USP III Powder 7.97 ml 4.81 ml 
Durability (0.2N H2S04) 

* Shaking of material in transport may have resulted in some 
gravimetric separation. Analysis of the small sample taken 
diverges from the representative analysis of Table IV. 

TABLE VII 

Physical Properties 

Property Soda Lime Container 012 Lead 

Typical Test Typical Test 
Values Glass Values Glass 

Softening Point (°C) 724 724 630 642 
Anneal Point (°C) 550 552 435 450 
Strain Point (°C) 508 507 395 427 
Expansion (x lo-7/°C) 89.8 88.7 89.5 90.1 
Density (gm/cm3) 2.50 2.4981 3.05 3.0355 
Liquid us (( OC) 980(avg) 975(avg) 760(avg) none 

D C vol, Elect. 
Resist. (250°C) 6.6 6.970 10.1 9.875 

(350°C) 5.3 5.555 8.0 7.860 
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usually about 30 per cent suggesting high performance insulator 

properties for the Rb-feldspar. 

Regarding melt characteristics, little variation from the 

standard was observed for the soda-lime glass. This may be due to the 

very high soda-potash ratio (15.33/1) of the batch. The lead glass 

batch, however, had more Rb-feldsapr (11.3 per cent) than the 

soda-lime batch (6.8 per cent) and a soda-potash ratio of only 

0.48/1. The softening, anneal and strain points of the lead glass 

were all higher for the Rb-feldspar-containing batch relative to the 

standard with the only difference in composition being the Rb 

content. The softening point was 642°C, 12°C above the standard, 

suggesting that a lesser tendency for sagging or warping of a fired 

body would result from usage of Rb-feldspar. 

Corning Engineering could not say whether television tube 

makers would welcome the slightly higher glass forming temperatures 

indicated. However warping or sagging of a finished product is at 

risk with large items like T.V. tubes and it is conceivable that 

Rb-feldspar would be an asset here. 
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CHAPTER III 

ECONOMIC ANALYSIS 

3.1 Approach 

An economic analysis of the feldspar industry is presented 

in two parts. The first examines the overall North American 

supply-demand picture outlining its structure, production, end use 

demand, historical performance, forecasts, substitution trends, 

pricing practices and the like. The second part analyzes economic 

factors within the market area reachable from Manitoba. Together 

these provide the background essential for market development for the 

feldspar products producible in Manitoba. 

3.2 Supply 

With feldspar unquestionably the most abundant mineral 

available to man on earth, the concept of supply is no simple matter. 

It is defined by the mineral's accessibility to low-cost extraction 

and beneficiation methods, its chemistry and the potential of its 

reachable market. Moreover, timing of a feldspar development can also 

be a factor in the supply picture. Once a plant is established in a 

market, a potential competition with a similar deposit is pre-empted 

unless he can produce an equivalent or better product more cheaply and 

can garner customer confidence in his operation. It can be likened 

unto the production of liquid air products where, despite the 

availability of air, only a few companies are engaged in the business. 
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A further complication in the supply picture is the variety 

of feldspathic materials competing in the market. The material is 

acceptable in many end uses in the form of individual pure feldspar 

species, mixtures of feldspar species with or without quartz and with 

other minerals which provide alumina and the alkalis such as nepheline 

and leucite. Moreover, while some end uses, such as glass, may use 

interchangeably virtually the whole range of feldspathic materials, 

other uses may specify a high purity feldspar of a given species. An 

example of this is the requirement for high purity K-feldspar in 

electrical porcelain for making high voltage insulators. 

Sticking to the economic idea of supply as the general 

availability of a good on short notice, the term applies only to 

products available from existing plants. And since abundance and low 

prices tend to localize markets, the North American market as a unit 

for study is more than adequate in scope for evaluating interaction 

between producers and potential new producers. Supply for the 

purposes of this study, then, is the aggregate output of Canadian and 

United States plants. 

3.2.1 Canada - Production 

A number of pegmatites in Western Quebec and Eastern Ontario 

(centred on Perth, Ontario, the type locality for perthite) were 

worked for feldspar and associated minerals over the past 100 years or 

more. The last significant operator, International Minerals and 

Chemicals (Canada) Ltd. (IMC), closed its plant near Buckingham, 
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Quebec in 1972 when competition from nepheline syenite, derived in 

part from an IMC plant, reduced markets to below 10,000 tonnes 

annually in Canada. Small independent local producers who had been 

delivering hand-cobbed, high purity K-feldspar (dental spar) 

intermittently to the IMC mill, made a few small tonnage deliveries of 

rough material to customers in the U.S.A. and Sweden after that date. 

Johnson and Johnson Ltd, of Montreal undertook a feasbility study in 

the Buckingham area a few years later but today the Canadian feldspar 

industry is inactive. 

Nepheline syenite is composed of a mixture of Na-feldspar 

(54%), K-feldspar (20%), nepheline (20%) plus the easily removable 

impurities: mica, pyroxenite, hornblende and magnetite. The stronger 

fluxing action of nepheline syenite when compared to feldspar, and 

other factors to be discussed, have made nepheline syenite the 

preferred source of alumina and the alkalis in glass-making within a 

market area defined by competitive delivered prices (including a 

premium for nepheline syenite). 

After slow beginnings in the 1930s and 40s, nepheline 

syenite markets expanded rapidly, displacing feldspar in glassmaking 

and compatible ceramic uses until saturation of feldspar markets had 

occurred by 1970. Modest growth in the 1970s is attributable mainly 

to the development of fine ground paint and filler grades and the 

recent decline in output was a result of the deep recession beginning 

in 1981. 
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Indusmin Limited, a subsidiary of Falconbridge Nickel Mines 

Limited, is the sole producer of nepheline syenite in Canada since 

they purchased their competitor's (that of IMC Chemical Group (Canada) 

Limited operation) in the same Blue Mountain, Ontario deposit in 

1985. Combined plant capacity stands at 800,000 tonnes/year with 

current output near 500,000 tonnes. The deposit is approximately 8 km 

long by 2.4 km wide and is roughly pear-shaped. Despite the unusual 

uniformity of composition, careful pit development and blending of ore 

is practised to maintain consistency over time. The ore is crushed, 

ground and upgraded using high intensity magnetic separation. 

Recovery (per cent of product from ore mined) is 80 per cent. A 

variety of products is produced differing mainly in grain size from 40 

mesh (glass) to micronized filler material. 

Although nepheline syenites are not uncommon, the required 

uniformity of composition and amenability to low cost beneficiation 

appears to be. Outside of Canada, onl y Norway and, in the last 3 

years, Brazil have been able to develop one nepheline syenite deposit 

each. Nepheline syenites elsewhere in Ontario and in Quebec and 

British Columbia have been evaluated and found unsuitable. No new 

deposits are expected to be developed within the North American market 

in the near future. Nevertheless, Indusmin's operation has excess 

capacity of 300,000 tonnes/year at present and adequate reserves for 

further expansion. 
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3.2.2 Potential Canadian Supplies 

In addition to feldspar reserves remaining in previously 

worked pegmatites and the potential for expanded production of 

nepheline syenite at Blue Mountain, several other sources exist from 

which feldspathic materials might be drawn should markets warrant. 

Nepheline syenites occur in numerous localities in Southern British 

Columbia (Ice River and Big Bend areas), in the Bancroft, Port 

Coldwell and other areas in Eastern Ontario. Although these have been 

examined in the past and found wanting, a metallurgical breakthrough, 

such as an economic flotation, electrostatic or other process for 

concentrating nepheline would permit exploitation of the best of 

these. 

Competitiveness in the feldspar industry discourages 

development of pegmatites from which only feldspars can be produced. 

Byproduct operations show the most promise. Lithium deposits at Amos, 

Quebec, formerly in production by Sullivan Mining Group Ltd.; in the 

Nipigon district of Ontario (Jean Lake Lithium Mines Ltd., Ontario 

Lithium Company Limited and Big Nama Creek Mines Ltd.); near Lac La 

Croix east of Fort Frances, Ontario and in Eastern Manitoba, the most 

important being Tanco's Bernie Lake deposit; all are potential 

feldspar producers. Lithium pegmatites at Herb Lake, Manitoba and in 

the Yellowknife - Beaulieu districts, Northwest Territories are too 

remote from markets. 
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Feldspathic sands have been examined at Scuzzy Creek, in the 

Boston Bar area of Southern British Columbia. Here an estimated 1 

million tonnes of sand with an oligoclase/quartz ratio of 3 to 1 

occurs. An increase in demand for glass sand would rekindle interest 

in this deposit. Feldspar-silica sand deposits of fair quality occur 

in stream systems where the entire basins drain only granitic terrain 

and where Pleistocene glaciation has not contaminated the system. 

Such resources have been drawn upon in the Western United States and 

it is likely that many such deposits occur in the Coast Range. Very 

little potential exists for commercial feldspar deposits on the Great 

Plains. 

3.2.3 The United States - Production 

Thirteen companies currently produce f eldspathic materials 

in the United States from 19 deposits using 16 plants. Three 

companies mine K-feldspar and the remainder produce a mixed feldspar 

product or feldspar-quartz sand. One mixed feldspar product was 

derived from aplite. Table VIII shows current producers, plant and 

products. Output in 1985 was about 640,000 tonnes contained feldspar 

(feldspar plus that contained in mixtures with quartz). Plant 

capacity is 850,000 tonnes a year and mining capacity is about double 

this. 

Production of feldspar in the United States dates from 1825 

with development of pegmatites in Connecticut, although there is some 
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TABLE VIII 

U.S. Feldspathic Materials Producers (1985) 

Company 

Feldspar Corp. 

Indusmin Inc. 

International Minerals 
& Chemicals Corp. 

Calspar Inc. 

Pacer Corp. 

Foote Mineral Co. 

Kings Mountain 
Mica Co. Inc. 

Spartan Minerals Corp. 

Crystal Silica Co. 

Owens-Illinois Inc. 

Arkhola Sand & Gravel 

Feldslite Corp. 

Unimin, Corp. 

Plants 

Connecticut 
Georgia 
North Carolina 
Virginia 

North Carolina 

North Carolina 

California 

South Dakota 

North Carolina 

North Carolina 

South Carolina 

California 

California 

Oklahama 

Oregon 

Idaho 

Product 

K-feldspar 
Feldspar mix 
from "Alaskite" 
Aplite feldspar 

mix from Alaskite 

mix from Alaskite 

K-feldspar 

K-feldspar 

Feldspar, feldspar 
silica mix co-product 

Feldspar, feldspar 
silica mix co-product 

Feldspar-silica sand 

evidence that native Americans used it in pottery and that samples of 

feldspar were shipped to Europe in the previous century. Connecticut 

remained the most important source until early in the present century 

when North Carolina became the leading producer. Today, North 

Carolina accounts for about 70 per cent of total United States 

feldspathic material production, mainly flotation concentrates from 
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"alaskite" and byproduct feldspathic sands from lithium mining. 

Hand-cobbing from pegmatites, once the only production method, now 

accounts for a mere 1% of annual production from U.S. operations. 

Feldspathic materials, mostly from pegmatites, have been 

produced from 18 states during this century. Natural feldspathic 

sands have been developed commercially only in Western North America 

and current operations in the U.S. are in Oklahoma, California, Idaho, 

and Oregon. Mixed feldspars from aplite in Virginia are used for 

glassmaking. 

3.2.3.1 North Carolina 

Five of the United States' 16 plants operate in North 

Carolina. Three companies: Feldspar Corp, Indusmin Inc. and 

International Minerals and Chemical Corp produce flotation 

concentrates from alaskite of the Spruce Pine district, Mitchell 

County, in Western North Carolina. The district is about 30 km long 

and 20 km wide in which occur bodies of coarse grained "alaskite" with 

irregular masses of pegmatite which are gradational into the 

alaskite. Large individual feldspar crystals and patches of graphic 

granite also occur. Early in the history of the area, only the 

pegmatites were exploited. With the advent of froth flotation, 

attention was switched to the alaskite. Abundant reserves exist in 

the Spruce Pine and adjacent districts. 
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Feldspar and feldspar silica mixtures were produced as 

byproducts in the Kings Mountain district by two companies. Foot~ 

Mineral Co., the world's largest lithium producer, produced a 

feldspathic byproduct from pegmatites and Kings Mountain Mica Co. 

Inc. produced byproduct feldspar-silica from its mica operation. The 

district, a linear belt hosting a great many pegmatites, is 40 km 

long. Current production in North Carolina is about 420,000 tonnes a 

year and reserves are adequate to maintain this for many decades. 

3.2.3.2 Connecticut 

Feldspar Corp. mines zoned pegmatites on the eastern 

highlands in the Middletown district near the town of Middle Haddam. 

The district, 22 km by 14 km in area, is underlain by the Boltan 

schist and Monson gneiss into which are intruded numerous zoned 

pegmatites. The Strickland deposit, one of the largest, is over 230 m 

long and 80 m wide. Five zones occur: a thin border zone, 

plagioclase-quartz-muscovite zone, perthite-graphic granite-quartz 

plagioclase zone, plagioclase-quartz zone and a quartz-plagioclase 

core. The ore is basically restricted to the perthite-graphic

granite-bearing zone. Formerly a hand cobbing operation, flotation is 

now used. Production is currently estimated at 60,000 tonnes a year. 

Considerable reserves remain in the district. 
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3.2.3.3 Georgia 

The western pegmatite belt through North Carolina and South 

Carolina extends through northwestern Georgia and into Eastern 

Alabama. Flotation feldspar is produced in one plant in Georgia 

operated by Feldspar Corp. Output is currently an estimated 

40,000 tonnes a year. Reserves throughout this belt are very large. 

3.2.3.4 California 

Claspar Inc. produces K-feldspar in the Pala district, San 

Diego County, California, from pegmatites. Owens-Illinois Inc. and 

Crystal Silica Co. produce feldspar-silica sand mixtures from 

unconsolidated sand deposits. Although reserves from sand sources are 

large, there is a history of environmentalist opposition to the 

natural sand operations which could curtail their output in the 

future. Present output of feldspar (pegmatite and contained in sand) 

is around 40,000 tonnes a year. 

3.2.3.5 Oklahoma 

The Arkhola Sand and Gravel Co. produces a feldspar-silica 

sand product from natural sand deposits. Current output is estimated 

at 30,000 a year. 
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3.2.3.6 South Carolina 

Spartan Minerals Corp, a subsidiary of Lithium Corp of 

America, produces byproduct feldspar-silica from mill tailings of 

their lithium operations at Pacolet, Spartanburg County, and from 

adjacent North Carolina. The Pacolet deposits are the southern 

extension of the Kings Mountain district in North Carolina. Output is 

estimated at 20,000 tonnes a year. 

3.2.3.7 South Dakota 

Pacer Corp operates a grinding and screening plant in the 

Custer district of South Dakota. Pegmatites containing spodumene and 

other minerals are mined for K-feldspar which is concentrated by hand 

cobbing. Output is about 6,000 tonnes a year, considerably down from 

previous years. Reserves are large, but comparatively expensive hand 

cobbing methods are unlikely to endure. It is questionable if they 

would be likely to replace these operations with an expensive 

concentrator to produce a feldspar main product, especially should a 

byproduct operation start up in Manitoba. 

Pacer Corp also obtains small quantities of dental-spar on 

an intermittent basis from a pegmatite near Casper, Wyoming. 
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3.2.3.8 Virginia 

Feldspar Corp mines an aplite body near Montpelier, 

Virginia, a former operation neary Piney River having closed in 1981. 

They produce a feldspar flotation product of dominantly andesine 

composition (Na-Ca-Spar). A wide variation in texture and grain size 

is the result of tectonic granulation of an originally very 

coarse-grained rock. The intrusion is about 20 km long and up to 4 km 

wide. Production, once over 200,000 tons, has declined over the past 

few years and output is estimated to be below 100,000 tonnes a year. 

The entire output is used in glassmaking. 

3.2.3.9 Idaho 

A feldspathic sand analyzing 2% Na20, 3% K20 and 8.5% Al203 

is produced near Emmett, in southern Idaho and is sold to the glass 

industry, principally in Washington State. Output is estimated at 

40,000 tonnes (containing close to 20,000 tonnes of feldspar). 

3.2.3.10 Oregon 

Feldslite Corp of America recently began production from the 

Coos Bay, Oregon area of a feldspathic sand containing about 50 per 

cent feldspar. The material is marketed in the Northwestern U.S. and 

Western Canadian markets for fibre glass. Output is about 10,000 

tonnes feldspar content. 
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3.2.4 United States - Potential Supplies 

The pegmatite province of the Eastern United States extends 

along the Appalachians more or less continuously from Alabama to 

Maine. Former producing districts with abundant reserves remaining 

could be brought into production should markets warrant. The 

Paris-Rumford and Topsham districts in Sourthern Maine and the 

adjacent Grafton and Keen districts in New Hampshire have large zoned 

pegmatite resources. The contiguous belt through Massachusetts and 

Connecticut containing the current producer in the Middletown 

district, also contains good quality pegmatite reserves in abundance. 

The extension of the prolific feldspar districts in the Carolinas 

through the North Georgia and Thomaston-Barnesville districts in 

Georgia and into East-central Alabama could support production on a 

North Carolina scale if market conditions were conducive to it. 

Northward into Virginia, the belt contains numerous pegmatites, the 

most important of which are in the Amelia district. 

A mid-continent belt extending from the Black Hills of South 

Dakota through the Haystack district of Wyoming and into the Front 

Range belt of Colorado has very large reserves. Many of these 

pegmatites contain other minerals such as lithium ores, beryl, niobium 

and tantalum. The pegmatites of Eastern Manitoba would appear, at 

least geographically and mineralogically, to be the northward 

extension of this pegmatite province. 
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In the western states, the Avon district of Idaho is a minor 

resource. The Cottonwood district in Western Arizona, an important 

former producer, and the Pala district in California, an active 

feldspar producer, are the only districts of consequence in the far 

west. Another type of resource west of the Mississippi River is the 

natural feldspathic sand deposit. A potential producer in this class 

that has received attention in recent years lies in Chelan County, 

Washington. Feldslite Corp of America obtained a production lease in 

1981 to mine the sand but to date no production has occurred. 

In summary, United States excess plant capacity and vast 

feldspar resources ensure highly competitive conditions for the 

foreseeable future. The prerequisites for entry into so tight a 

market are high quality resources and low cost production. 

3.3 Demand - North America 

3.3.1 Aggregate Feldspathic Market 

United States demand for feldspar (1983) is cited in Mineral 

Facts and Problems, 1985, to be 701,000 short tons (636,000 tonnes) 

with a major consumption category breakdown of 58.5% for glassmaking, 

38.2% for pottery and related ceramic manufacture and 3.3% for other 

uses including porcelain enamels, fillers, soap, abrasives etc. This 

picture is incomplete for our purposes. It ignores the 400,000 tonnes 

a year of nepheline syenite (80% feldspar and 20% nepheline) imported 

from Canada and an estimated 100,000 tonnes/year of ''aplite'' (mainly 
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andesine) produced in Virginia. No breakdown on nepheline syenite 

consumption is given for the United States but it is estimated that 

over 75 per cent is used in glass manufacturing. All the Virginia 

aplite is used in glassmaking. Adjusting U.S. figures to include 

nepheline syenite and aplite, the approximate breakdown of markets for 

all feldspathic materials is 770,000 tonnes (68%) for glass products, 

320,000 tonnes (28%) for pottery and related ceramics and 40,000 

tonnes (4%) for enamels, fillers etc. 

This is similar to the Canadian consumption pattern. Canada 

consumes approximately 100,000 tonnes a year of feldspathic materials, 

70 per cent for glass, 26 per cent for pottery and other ceramic 

products and 4 per cent for porcelain enamel, fillers, abrasives etc. 

Nepheline syenite makes up 95 per cent of Canadian feldspathic 

material consumption. About 5,000 tonnes of feldspar is imported 

annually from the United States, all but 100 tonnes or so by whiteware 

manufacturers. 

Using the U.S. Bureau of Mines forecasts (Mineral Facts and 

Problems, 1985) and applying growth projection to the total U.S. 

feldspathic materials demand computed above yields the figures in 

Table IX. 
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TABLE IX 

U.S. Feldspathic Materials Demand Forecasts 
(OOO's tonnes) 

1983 2000 
Low High Probable 

Glass 370 ( 770) 390 ( 810) 460 (950) 390 (810) 

Pottery 240 ( 320) 270 (360) 380 (505) 310 (410) 

Other 21 (40) 0 (0) 30 (50) 30 (50) 

Total 631 (1130)* 660 (1170) 890 (1505) 730 (1270) 

* Figures in parentheses include demand for feldspar plus nepheline 
syenite and aplite. 

The USBM forecast (modified by Agricola Mineralia to include 

nepheline syenite and aplite) for feldspathic material demand was 

obtained by regression analysis of time series data with various 

economic indicators and independent forecast of those indicators. The 

results were then refined subjectively on the basis of assumed 

contingencies that may enhance or reduce expected demand. This 

approach is too aggregated and mechanistic for use in a market 

feasibility study. Moreover, experience suggests that aggregated 

economic indices are less a determinant of future raw material demand 

than technological and political trends. The introductory remarks in 

the outlook section for feldspar in the 1985 edition of Mineral Facts 

and Problems dwell on the considerable overestimate of demand made for 

1980 in the 1965 edition (actual demand was less than half that 

projected). It was largely based on economic indicators. Since 1963, 
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a new technological revolution, the energy crisis, the end of the 

colonial era, the escalation and conclusion of the Vietnam War, and 

environmentalism are but a few of the events that confounded the 

clockwork of economic indicators. Table X shows the uneven nature of 

U.S. feldspar demand over this eventful period. 

In the following end-use breakdown, the USBM forecasts are 

reviewed, the critical developments affecting demand are analyzed, and 

a new forecast derived. 

3.3.2 Glass 

The USBM demand projection for feldspathic material 

requirements for glass in the year 2000 was obtained using the U.S. 

Federal Reserve Board (FRB) Index of Stone Clay and Glass as an 

explanatory variable. Factors that might augment the projected 

requirement include improved technology for lighter weight, higher 

quality container glass that would compete more favourably in the food 

and beverage packaging industry against aluminum, plastic and paper 

products. Also, fibre glass for housing insulation and plastic 

reinforcement may exceed the FRB Index. This provided the basis for 

the high forecast of 950,000 tonnes (Table IX). For the low forecast 

of 810,000 tonnes, continued inroads by competing materials for 

packaging, increased glass recycling and lower demand for glass fibre 

were considered. Probability was deemed to weigh strongly in favour 

of the low forecast. 
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TABLE X 

U.S. Feldspar Demand and Production 

1963 - 1983 

Year Demand Production 

1963 599 615 
1964 647 658 
1965 664 700 
1966 704 734 
1967 663 689 
1968 731 748 
1969 793 755 
1970 648 726 
1971 702 743 
1972 681 746 
1973 769 792 
1974 768 763 
1975 660 670 
1976 734 740 
1977 728 734 
1978 725 735 
1979 728 740 
1980 697 710 
1981 651 665 
1982 604 615 
1983 701 710 

Source: 1985 Mineral Facts and Problems, Feldspar preprint USBM. 

The most serious setback for feldspar envisioned by many 

analysts is seen to be competition from plastics, aluminum and paper 

in the food and beverage packaging market, particularly the first 

mentioned material. Raw materials for plastic (polyethelene 

terephthalate or PET) has in recent years been over $US 200/tonne ($US 

35-40/bbl oil equivalent) compared to about $50/tonne for glass 

(processing raw materials to final product are assumed to be about the 

same). However, a tonne of PET is more than twice the volume of a 

tonne of glass and containers are made much thinner-walled. With the 



- 38 -

OPEC cartel collapsing, oil prices have declined (March 1986) to below 

$US 15.00 a barrel. Although this low price is unlikely to be long 

lived, container competition was vigorous even at the high prices of 

the past few years and the advantage could fuel a quicker than 

anticipated growth in plastic container usage. Once plants are built 

and expanded, a reversal to glass containers could not be expected in 

the short term. 

In addition to promotional efforts by the Glass Packaging 

Institute, a $5 million research fund contributed by seven glass 

makers from the U.S., Australia, Canada, Japan and West Germany was 

reported on in the July, 1985 issue of the trade journal, Ceramic 

Industry. The prime push is for stronger, lighter glass containers. 

Their forecast for container markets by the year 2000 indicates paper 

retaining its present 50 per cent share; metals contracting from the 

present 25 per cent to 10 per cent; plastics increasing from 13 per 

cent to 30 per cent and glass containers shrinking from 12 per cent to 

a 10 per cent share. Although the share is smaller, the overall 

market would be larger. 

Even granting this optimistic forecast for glass containers, 

the effect on feldspar is certain to be much more negative. Weight 

reduction and increased recycling will reduce feldspar demand for 

glass containers drastically, probably by as much as half by the end 

of the century. Moreover, the fact that glass container companies are 

diversifying into the plastic container bnsiness, will tend to 

undermine the vigour of competition to preserve the place of glass, 



- 39 -

especially given the bottom lime implications of the economics of 

plastic containers. 

A minimum 10 per cent drop in output of glass containers can 

be expected by 2000 and with a 50 per cent reduction in feldspar 

requirements per unit, demand for feldspar (including nepheline 

syenite and aplite) in this sector will decline from the present 

500,000 tonnes (Agricola Mineralia estimate) to about 225,000 tonnes. 

Feldspar could recoup some of its losses in containers, however, as we 

shall see under the section on fillers. 

Flat glass manufacture uses only a small amount of feldspar 

(0.2 to 1.5%). Annual production of about 3 million tonnes in the 

United States consumes an estimated 30,000 tonnes of feldpsar. 

Research into stronger, lighter weight glass for containers may have 

application in flat glass but this is not likely to have much affect 

on feldspar consumption for some years to come. Reduced glass per 

unit in cars has already had its effect and this has been compensated 

for to a large degree by double and triple glazing of windows in 

buildings for energy conservation. Recycling is not important in this 

sector. Demand growth is predicated on automobile sales and building 

construction which follow economic growth. Assuming average growth of 

3 per cent, consumption of feldspar by 2000 would be about 45,000 

tonnes. 

The fibre glass sector brings better news for feldspar 

consumption, which is currently about 150,000 tonnes-a-year (Agricola 

Mineralia estimate) in the U.S. for this use. Fibre glass for thermal 
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insulation has enjoyed rapid growth in response to the oil price 

spiral of the past decade. Despite the present decline in oil prices 

(which are likely to turn around again in a year or two), new building 

codes and a conservation ethic are likely to maintain growth in demand 

for fibre glass insulation at least at the rate of economic growth. 

Projecting to 2000, feldspar (including nepheline syenite, 

aplite etc) demand for glassmaking is expected to be little changed 

from the present level. Fibre glass will have surpassed containers 

as the principal glass product and its high growth rate should 

continue into the new century. Glass containers should then stabilize 

their market share at the new level. 

3.3.3 Pottery and Related Products 

The USBM applied regression analysis of time series data 

using the New Construction Activity index as an explanatory variable 

and arrived at a statistical projection of 505,000 tonnes (adjusted 

for nepheline syenite and aplite) requirement for this category in 

2000. This variable was used because of the tie between new 

construction and demand for sanitary ware, tile, dinnerware, 

electrical porcelain and the like. The high forecast assumes 

substantial growth in new housing. Slower growth in housing plus 

expansion of the trend towards greater imports of tile and other 

ceramic products was the basis for the low forecast of 360,000 tonnes 

feldspar equivalent. An intermediate growth rate in housing 
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construction was judged most probable and the expected feldspathic 

requirement in 2000 was set at 410,000 tonnes. 

The foregoing "surprise free" forecast belies the 

techological revolution that ceramics are undergoing. Formerly 

synonymous with brick, pottery and tile, ceramics now find application 

in high precision engine parts for aerospace, automotive and other 

uses. Indeed an engine made entirely of ceramics has been built in 

Japan. Although these materials, so-called "fine ceramics", at 

present are fairly exotic - silicon carbide, silicon nitride, 

zirconia, boron nitride, aluminum nitride etc., the buzz of activity 

in ceramic research called "ceramic fever" by the Yano Research 

Institute of Japan is likely to spill over into all segments of the 

ceramics industry. MITI, the Japanese government agency, forecasts a 

market for fine ceramics of $US 25 billion by 2000. Currently this 

market is $2.65 billion in Japan and up to $650 million in the United 

States. 

Regarding traditional ceramics, earthenware, chinaware and 

sanitaryware (in new housing and renovation), markets increase with 

increasing disposable income. A strengthening North American economy, 

now more likely in the wake of the oil price slide, should contribute 

to increased demand for these products. Greater demand for electrical 

insulators (increased power demand) would also result, although, 

traditionally, this lags housing demand by one year. 

Modern North American housing is using more and more ceramic 
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floor, wall and decorative tile than formerly. This young market, a 

well established tradition in Europe, is likely to enjoy a good growth 

rate over the next decade or so. In both the ceramic tableware and 

glazed tile trade, however, imports have grown rapidly, benefitting 

from the strong U.S. dollar. Over half U.S. consumption is now 

imported. Despite this, U.S. shipments of these products have, except 

for the recent recessionary period, enjoyed good growth. 

Although no definitive assessment can be made of feldspar's 

place in the ceramic revolution or how future import trends will go 

for the other ceramic sectors, most of the pottery and related 

products specify feldspar and K-feldspar in particular where economics 

permit. The USBM estimate to 2000 (adjusted to include nepheline 

syenite and aplite) for this group (410,000 tonnes) seems reasonable. 

3.3.4 Other Products 

Other uses for feldspar are: in porcelain enamels; as 

fillers in rubber, paints and plastics; in soaps, scouring powders and 

welding rod coatings. Analysis of this mix by the USBM, employed 

U.S. population growth as an explanatory variable, a variable that has 

been trending downward for the past 15 to 20 years. However, growth 

as a filler and potential for new uses was projected to build a 

requirement by 2000 of 50,000 tonnes a year. 

Fillers are used to extend and modify the properties of 
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plastics, paint, rubber and other materials. Acceptable feldspathic 

fillers must be low in iron, be very fine-ground, have a high 

brightness (reflectance) and low oil absorption. At present, 

nepheline syenite dominates the market for feldspathic fillers in 

North America. Low iron feldspars could meet nepheline syenite on 

equal terms in this market. In fact, AB Forshammars in Sweden 

recently began production of super fine feldspars (0.2 to 0.3 microns) 

for use in foam rubber, plastics and paints, expecially outdoor and 

anti-corrosion paints. 

Fillers in the plastics industry are a high growth sector. 

Since feldspar's refractive index is close to that of most plastic 

resins, it tends to be transparent when used as a filler. The 

economics of using mineral fillers (as much as 40% loading), is 

favourable in terms of improved heat resistance, durability, 

compressive strength and reduced unit requirement for the higher cost 

plastic resin. Clearly, lost markets in glass for containers may be 

offset by demand for feldspar as a filler in plastic containers. This 

comparatively new use should have a growth rate bearing a relationship 

with the high growth expected for plastics. Accordingly, it is likely 

that feldspar demand (including other feldspathics) could easily be 

triple or more the USBM estimate for this category. 

Overall U.S. feldspathic demand is expected to reach 

1.33 million tonnes by 2000, for an annual growth rate of just about 

l per cent. Much of the growth will, however, favour feldspar and 

K-feldspar in particular, yielding a 2 per cent annual growth for this 
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mineral. Canadian consumption is about 10 per cent that of the United 

States. Given the favourable dollar exchange rate and the opportunity 

it affords for replacing imports of ceramics and glass, Canadian 

feldspathic demand should equal or exceed U.S. rates over the balance 

of the century. 

3.4 Nepheline Syenite/Feldspar Competitive Factors 

Nepheline syenite as a substitute for feldspar in glass, 

results in a lower melting temperature of the batch, which saves on 

energy, extends the life of furnace refractories and produces a more 

fluid melt. The most important economic advantage of nepheline 

syenite over feldspar, however, is that a tonne of nepheline syenite 

contains 39* units of combined alumina and the alkalis (Al203 = 23.5%; 

Na20 + K20 = 15.5%) to feldspar's 31 units. This factor results in 

cheaper mining, processing and freight costs per unit of nepheline 

syenite. 

Moreover, nepheline syenite is produced by dry milling, 

whereas feldspar in the United States is almost all flotation product 

* A unit or ton (tonne) unit is equal to one per cent of a ton 
(tonne), i.e. 20 lbs for a short ton and 10 kg for a metric 
tonne. The number of units of a substance in a product is then, 
equal to the weight per cent determined by chemical analysis. 
This is standard usage in expressing the amount of the desired 
substances contained . in ores and concentrates. 
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requiring extra milling and drying costs and associated higher capital 

costs. Although nepheline syenite's greater number of alkali-alumina 

units per tonne is also an advantage over Manitoba feldspar, byproduct 

advantages of the latter will ensure penetration of the feldspar 

"survival" market which persists within nepheline syenite's reach 

because of specific requirements for feldspar, in particular 

K-feldspar. 

K-feldspar commands the highest price of all feldspathic 

materials precisely because of the special requirement for it in such 

products as high voltage electrical insulators. This higher price was 

certainly one factor, along with those already discussed, that 

facilitated nepheline syenite's rapid penetration of markets like the 

glass industry, which was formerly served by feldspar. There is no 

question that a lower priced, good quality K-feldspar could regain 

part of its lost markets. Manitoba feldspar is superior in terms of 

low iron analyses to its competitors (including nepheline syenite) and 

this should reinforce its market penetration capability. 

The substitution trend of nepheline syenite for feldspar in 

North America is presently static and will remain so until another 

nepheline syenite body is opened in a region with access to new 

markets. Ironically, the nepheline syenite filler grades, which have 

enjoyed excellent market growth since the early 1970s, are vulnerable 

to penetration by feldspar-based fillers. This new use for feldspar 

has been developed in Sweden and is certain, with the potential market 

for plastic fillers, to appear in North America. 
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Another development in the nepheline syenite industry that 

may improve the competitiveness of feldspar, is the recent purchase by 

Indusmin Ltd. of IMC (Canada) Limited's operation at the Blue Mountain 

deposit. With Indusmin now enjoying a monopoly in the North America 

nepheline syenite industry, at least a few of their customers, fearing 

upward pressure on prices and threats to single source supply by 

strikes, expect to diversify their sources. In summary, feldspar's 

prospects vis-a-vis competition from nepheline syenite have never 

looked better. 

3.5 Prices and Tariffs 

3.5.1 Pricing Practice 

In the United States, prices are quoted by grade in dollars 

per short ton, bulk, carload lots, fob at producer's plant or point of 

loading. For consumers who are not equipped for bulk handling and 

storage, or whose requirements are modest, bagged material is an 

alternative. Bags, 50 lbs or 100 lbs, add $US 9.25/ton and pallets 

$7.00/ton. 

Distributors are "middlemen" usually serving smaller 

buyers. Commonly they produce ready mix frits and glazes and often, 

in part as a customer service, purchase feldspar for direct resale. 

Prices then include freight to the distributor plus a commission, a 

practice that saves money for the small buyer who can't use carload 

lot volumes. 
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Discount pricing arises in very competitive markets where 

large buyers negotiate prices. The glass industry is an example of 

this. The glass container industry operates with small profit margins 

and given the present state of competition with other packaging 

materials, price negotiation for raw materials is more vigorous than 

ever. This makes life difficult for the market surveyor. In contrast 

to most sectors of the ceramic industry, which are price takers, 

glassrnakers have a tradition of refusing to divulge their supplier's 

prices. 

TABLE XI 

Representative 1985 Prices* 
$US, bulk carload lots/ton fob. plant 

1) Feldspar Corp, G200 K-feldspar 
(-325 mesh), fob. Georgia 

2) Feldspar Corp, NC4 Na-feldspar 
(-200 mesh), fob. North Carolina 

3) Feldspar Corp, K200 K-feldspar 
(-325 mesh), fob. North Carolina 

4) Indusmin Ltd. A270 Nepheline Syenite 
(-270 mesh), fob. Ontario 

5) Indusmin Inc., Minspar Na-Feldspar 
(-200 mesh), fob. North Carolina 

6) IMC, Kona F-4 Na-feldspar 
(-200 mesh), fob. North Carolina 

7) Pacer Corp, K-feldspar 
(-200 mesh), fob. Custer, S. Dakota 

$76.50 

33.70 

77.ooe 

57.ooe 

33.7oe 

33.70 

85.ooe 

e Estimated by Agricola Mineralia from freight and delivered price 
data. 

* Glass grades (20-40 mesh) vary from $20 to $30/ton. 
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3.5.2 Price History and Forecast 

Average prices for U.S. feldspar (Table XII) between 1963 

and 1975 doubled in response to strong economic growth. In real terms 

prices increased over 10 per cent during this period. Despite 

curtailment of economic prosperity in North America by rapidly rising 

energy prices during the 1970s, feldspar prices increased at the rate 

of inflation. At the same time, however, U.S. production fell from a 

high of 792,000 tons in 1973 to 710,000 tonnes in 1980. The deep 

recession of 1980-82 saw a sharp drop in both prices and production. 

Over the past few years, output and prices have recovered modestly and 

this trend is expected to continue with pre-recession output and 

prices being reached by 1987. Beyond that time, average prices are 

expected to increase moderately by virtue of the changing product mix 

with demand for lower value glass grade output remaining stagnant and 

higher value ceramic and filler grades increasing in volume. In the 

long term, a strong competitive environment will constrain any 

significant growth in real prices for individual grades. With prices 

comparatively low in real terms and recovery in progress, however, it 

is an opportune time for entry of a new supplier. 

3.5.3 Tariffs 

Tariffs are nominal and therefore not a factor in 

competition for North American markets. Crude feldspar (TSUSA No. 

522.31) is admitted duty free into the U.S. from countries like Canada 
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TABLE XII 

Price History of U.S. Feldspar 

Average annual price per short ton 

Based on constant 
Year Actual prices 1983 dollars 

1963 8.98 27.02 
1964 8.19 24.27 
1965 8.94 25.93 
1966 9.56 26.86 
1967 10.28 28.04 
1968 11.05 28.87 
1969 11. 7 5 29.20 
1970 13.27 31.30 
1971 13.42 .30. 14 
1972 14.16 30.54 
1973 16.20 33.04 
1974 14.94 28.00 
1975 17.51 30.02 
1976* 23.70 38.62 
1977 23.42 36.06 
1978 24.76 35.50 
1979 29.00 38.27 
1980 32.70 39.50 
1981 31.60 34.92 
1982 33.00 34.40 
1983 31. 70 31. 70 
1985e 35.00 33.00 

e Estimated by Agricola Mineralia 
* Prior to 1976, prices are for crude ore. 

Source: Mineral Facts and Problems, 1985 edition 

that are accorded Most Favoured Nation (MFN) status. Non MFN rates 

are $0.50 per long ton. Ground feldspar (TSUSA No. 522.41) is subject 

to a declining MFN tariff which, as of January 1, 1984 was fixed at 

3.1 % ad valorem. This will be reduced to 2.8% ad valorem by 
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January 1, 1987. The non MFN rate for ground feldspar is 30% ad 

valorem. There is no tariff on nepheline syenite into the U.S. 

3.6 Freight 

With low value materials like feldspar, freight tends to be 

the most important factor in defining the radius of the market. Where 

a specific composition (e.g. K-feldspar for electrical insulators) is 

required, however, the product commands a higher price and can bear 

higher freight. Manitoba feldspar can therefore compete in central 

New York State for the latter use but is essentially closed out of the 

Eastern Region for container and fibre glass. For intermediate value 

ceramic use, Manitoba feldspar can reach central Ohio. Because of 

limited supplier competition in Western Canada, higher freight charges 

can be borne but the market then offers an opportunity for new 

suppliers in the region. Table XIII gives quoted and estimated 

freight rates to various destinations from Manitoba, North Carolina, 

Georgia and Ontario. 

These rates are for 70 to 90 ton hopper cars. Rates to the 

United States from Manitoba are given in U.S. dollars and converted to 

Canadian using a 23 per cent "surcharge". This means that U.S. 



Destination 

Chicago, IL 

Indianapolis, IN 

Cleveland, OH 

Columbus, OH 

Rochester, NY 

Cincinatti, OH 

Madison, WI 

Denver, co 

Vancouver, B.C. 

Redcliff, Alta. 

Edmondon, Alta 
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TABLE XIII 

Selected Freight Rates 
$Cdn/ton, bulk carload lots 

Manitoba Georgia N. Carolina 

60.ooe 69.ooe 58.00 

65.93 62.ooe 52.ooe 

72.08 67.40 57.00 

70.85 52.ooe 4o.ooe 

79.95 75.00 69.ooe 

68.ooe 45.ooe 33.ooe 

55.ooe 

83.64 

69.00 

48. 20 

Ont. (neph. sy.) 

55.ooe 

52.ooe 

48.50 

49.ooe 

52.ooe 

60.ooe 

90.ooe 

81.90 

86.40 

e Agricola Mineralia estimates based on delivered price information 
and interpolation. 

dollars are converted at the very favourable rate of 1 to 1.23 on 

condition the freight is prepaid. The surcharge varies from time to 

time. Sixty ton boxcar loads in bags are 28 to 30 per cent higher 

rates than for bulk hopper cars. 

Truck load lots in bags, bulk boxes, or bulk pressure trucks 

to U.S. destinations are more expensive than rail but can be 

reasonably competitive on intermediate distances (500 to 1000 miles) 

if they have a backhaul. Rates vary from $Cdn 0.07 to 0.10/ton-mile, 
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compared to about $0.07 for rail to Indianapolis. Long haul rates by 

rail (e.g. Manitoba to Rochester, New York) are near $0.04/ton-mile. 

Choice of a carrier depends mainly on the volume of a customer's 

requirements, their offloading and storage facilities and their 

distance from a supplier. It should be noted that the 

Manitoba-to-market rates are published or quoted single car rates and 

that volume discounts can be negotiated. 

An alternative to straight rail or truck is rail to the 

Lakehead and shipping on the Great Lakes. Given the high volume of 

the market just south of the Lakes and especially in Ohio, this mode 

deserves a thorough evaluation during market development. 
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CHAPTER IV 

THE MARKET SURVEY AND ANALYSIS 

4.1 Survey Methodology 

A threefold approach to gathering market intelligence was 

used. Using the Directory of Feldspathic Mineral Consumers, 

Suppliers/Distributors and Research Organizations compiled for this 

report, a list of consumers, all those known to exist within the 

reachable U.S. market area shown in Figure 1, was prepared. Twenty 

firms representing a cross-section of the ceramics and glass industry 

south of the Great Lakes were selected for personal visits and the 

remainer (169) were mailed a letter and questionnaire (see Appendix 

II). All significant Canadian consumers were interviewed by telephone 

and one was visited in Eastern Ontario. 

Concentration of effort on markets south of the Great Lakes 

was done for several reasons. The size and diversity of the consuming 

industry in this region and its location in the most active meeting 

place of virtually all competitive feldspathic materials made the area 

the best source of intelligence for a study of this kind. Ohio, for 

example, consumes as much feldspathic material as all of Canada and 

almost every consuming industry can be found there. 
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A second reason was that the contractor is already fairly 

well informed on the Canadian industry and has visited several plants 

and research organizations during previous work. One whiteware firm 

was visited in Ontario because, of the total tonnes of feldspar 

imported into Canada, all but a few hundred tonnes is consumed by the 

whiteware manufacturers and this industry is concentrated in Eastern 

Canada. Outside of this industry, nepheline syenite holds sway as the 

feldspathic ingredient of the Canadian glass and ceramic sectors. 

The dispersed nature of the industry geographically, made it 

practical from both cost and time viewpoints to survey the market by 

car. Also, since samples of a kilogram or so of one or more feldspar 

products (glass grade, ceramic grade etc.) were provided to each 

company visited, use of a car was most convenient. 

4.2 Estimated Initial Sales Volume 

Figure 1, page 32, shows the distribution and tonnage of 

feldspar markets in the United States, exclusive of nepheline syenite 

tonnages. Adding nepheline syenite to this market would roughly 

double the figures in states north of the Ohio River plus in 

Pennsylvania and the northeastern seaboard. However, since nepheline 

syenite has replaced markets in competition with feldspar in these 

areas, the feldspar figures represent the "survival" market which is 

open to competition from a Manitoba supplier. Moreover, most of the 

penetration by nepheline syenite has been into lower value glass grade 
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markets. Some recovery of nepheline syenite markets by feldspar is 

possible and this will be discussed later. 

Given equal quality, costs, dollar exchange rate and 

therefore fob. plant prices, the geographic market east of the 

Mississippi River (called herein the Eastern Region) for Manitoba 

would be within a radius of 750 miles, roughly reaching Chicago, which 

is half way to the Carolina's and Georgia's feldspar producers. 

Because Manitoba production would be byproduct in nature and dry 

processed to the degree possible*, production costs will be 

considerably lower than for the flotation product of the U.S. 

Moreover, the low iron content makes Manitoba feldspar a superior 

product. The biggest advantage of all is the exchange rate. One 

U.S. dollar is around 40 per cent greater in value which gives a 

netback premium to a Canadian producer selling in the United States. 

The stronger U.S. dollar has been a market advantage for about ten 

years and this situation is likely to continue over the next ten 

years. 

Notwithstanding these advantages, a price discount of about 

10 per cent will be necessary to induce buyers to switch from a 

product they are already happy with, to a product they will have to 

evaluate. Nevertheless, the advantages in balance should extend the 

* (flotation of a coarse product "28 mesh'' may be necessary, 

followed by drying and dry grinding for ceramic products) 
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market range an additional 250 miles or so bringing into the reachable 

market the states between the Great Lakes and the Ohio river and the 

western parts of Pennsylvania and New York. 

A rule of thumb for a competitive product is an initial 

penetration of 10 per cent, the share a consumer is generally willing 

to grant at the outset. Because of the recent deep recession 

following several years of generally poor markets, however, 

competitive price has taken precedence over security of supply and, in 

many cases, over raw material specifications. Demand for alternate 

feldspathic products by most end use manufacturers has changed from 

highly rigid in terms of price to highly elastic. Where most ceramic 

manufacturers formerly tended to be indifferent to offers at modest 

discounts, today the philosophy is "get the cheapest and make it 

work". This quotation is from a dental ceramic manufacturer (Austenal 

Dental, Inc.) whose industry was once the most indifferent of all to 

raw material prices. Research and development, as already learned by 

glassmakers, has demonstrated to many sectors of the ceramics industry 

that the "make-it-work" directive is feasible. 

In short, many consumers stated that they are willing to 

shift to a new supplier entirely at a price reduction of 10 to 15 per 

cent especially if the material is K-feldspar. Assuming a 10 per cent 

penetration, therefore, gives a conservatively estimated market volume 

available to a Manitoba producer in the Eastern Region of 14,300 short 

tons. Larger percentages of the remaining markets are to be expected 

because of the greater geographical advantage. All together the 

initial market volume which could be easily captured by a Manitoba 
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operation is expected to be 27,000 tones-a-year which is greater than 

projected capacity. The market breakdown is presented in Table XIV. 

TABLE XIV 

Estimated Market 
(tons) 

Market Areas Total Market 

Illinois 33,000 

Indiana 24,000 

Ohio S 1, OOO 

Michigan 2,500 

New York 20,000 

Pennsylvania 42,000 

North Central & 
Northwestern (US) 15,000 

Eastern Canada 4,000 

Western Canada 10,0001< 

International** 1,000** 

202,500 

* Predominantly nepheline syenite 
** Dentalspar 

Volumes 

Manitoba's Share 

3,300 

2,400 

s, 100 

SOO 

2,000 

1,000 

5,000 

2,500*** 

5,000 

200 

27,000 

*** The high percentage share of Eastern Canada's market crises 
because there are no feldspar producers in this region 

To illustrate the conservative nature of the estimated 

27,000 ton market volume, it is worth noting that the K-feldspar 

requirements (G200, 325 mesh) of just four electrical insulator 



- 58 -

companies contacted are over 10,000 tons-a-year. Manitoba could gain 

the upper hand in this market. Since projected output is 75 tons/day, 

annual production is to be about 22,500 tons (300 days) as a byproduct 

of spodumene production. There should be no problem, then, in 

marketing this total volume given a thorough marketing effort. 

4.3 Market Profile 

4.3.1. The Glass Industry 

As discussed under Pricing Practice, it is axiomatic that 

the glass industry does not provide much information especially on raw 

material prices paid. Where within range of Canadian nepheline 

syenite production, or Virginia aplite, the container glass, fibre 

glass, flat glass and glass tableware manufacturers will obtain all or 

nearly all of their requirements from these sources. This is simply 

because of the price. The whole range of feldspathic materials 

chemistry can be used in these products, the only rigid requirements 

being for iron and other colourant levels and composition consistency 

one load to the next. The material is the coarsest grain size, in the 

range of -20 mesh + 150 mesh, and commands the lowest price, an 

average of about $US 25.00/ton fob. plant. Glass grade nepheline 

syenite is below $Cdn 30.00/ton fob. plant. 

The glass industry is the largest consuming sector for 

feldspathic materials. Container glass, fibre glass and flat glass 
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manufacturers are controlled by a relatively few giant corporations. 

Two of these, Owens-Illinois Inc. and Owens-Corning Fiberglas Corp. of 

Toledo, Ohio were visited. Owens-Illinois, as expected, did not 

provide much information on their container business except to confirm 

that they use mainly nepheline syenite. They are also specialty glass 

producers with plants at Columbus, Ohio and Pittston, Pennsylvania 

that use substantial tonnages of K-feldspar from a U.S. producer. 

Owens-Corning Fiberglas was even less forthcoming. It is 

known that for their insulation products, even lower quality 

feldspathics than for containers can be used. Formulations of high 

strength reinforcement fibre reported to yield tensile strengths up to 

650,000 psi are, at present, U.S. military classified information. 

Whether these, or possible new formulations, will use K-feldspar is 

not known. 

Anchor Hocking Corporation, near Columbus, Ohio, is a large 

U.S. tableware company currently buying feldspar and aplite in bulk, 

carload lots. They are an example of a company that would shift 100 

per cent to a new feldspar source at a delivered price discount of 10 

per cent from current prices. At present they obtain International 

Mineral and Chemical Corp's Na-feldspar from North Carolina and 

Feldspar Corp's aplite from West Virginia at prices we estimate to 

average $65/ton delivered. This price for glass grade cannot be 

beaten by Manitoba. 

In summary, the Eastern Region market is the area most 
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penetrated by nepheline syenite and glassmakers are the major 

consumers of it. From Ohio eastward, Manitoba cannot compete at all 

with glass grade nepheline syenite, nor with similar grades of 

feldspar and aplite from the Carolinas and Virginia. Moreover, the 

low value of glass grade and high freight charges in general make the 

kind of aggressive price competition needed in the western part of the 

Eastern Region unattractive to a Manitoba supplier which should have 

no trouble marketing an adequate volume of higher value ceramic 

grades. Television picture tubes and other specialty glassmakers who 

specify K-feldspar, of course, are exceptions. 

The glass industry in Eastern Canada uses only nepheline 

syenite because of the freight advantage and low value of the 

material. In Western Canada, the natural market for a Manitoba 

producer, two factors of recent origin have reduced market potential. 

First, Domglas Inc. 's Vancouver plant and Consumers Glass Co. Ltd.'s 

Lavington, British Columbia plant have recently closed. Second, a 

feldspathic sand producer, recently reopened in Emmett, Idaho and a 

new facility at Coos Bay, Oregon are shipping into Western-North 

America. Approximately 3,000 tons/year of sand from Oregon (1500 tons 

feldspar) is used in fibre glass manufacture in Western Canada. 

Northwestern Glass in Washington State obtains 25,000 - 30,000 

tons/year of sand from Idaho. Domglas Inc. at Redcliff, Manville 

Canada Inc. at Innisfail, and Fiberglas Canada Ltd. at Edmonton, all 

in Alberta, together use about 6500 tons of nepheline syenite a year. 
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Delivered prices from Coos Bay, Oregon to Southern British 

Columbia are about $Cdn 60/ton for a feldspathic sand which is only 

half feldspar. If a suitable silica sand source were locally 

available for a delivered price of $15 to $20 a ton, then the value of 

the silica sand portion of a ton of Coos Bay material would be only 

$8-10 and the half ton of feldspar would be the balance of $50 to $52 

or about $100/ton. Such a situation would require an fob. price in 

Manitoba for glass grade feldspar of $30/ton to be competitive. 

Regarding competition with nepheline syenite, the delivered 

price for glass grade nepheline syenite from Havelock, Ontario to 

Alberta destinations averages about $Cdn 110/ton. Because of the 

higher alumina plus alkalis analysis of nepheline syenite of 39.1 

units compared to Manitoba feldspar's 32 unitsl the delivered cost per 

unit must be equalized. For nepheline syenite, the delivered cost per 

unit is then: 
110 = $2.81. 
39.1 

1. Table III gives 29.99 units for the latter but it is recommended 
in this report that the free silica content be reduced to yield a 
32 unit product. 
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The delivered price for Manitoba feldspar must then be 32 x $2.81 

$90/ton to meet the competition. Because silica is comparatively 

expensive out West ($60/ton delivered), the units of contained silica, 

normally ignored, would improve the latter figure by as much as 10 per 

cent. Nevertheless, energy and refractory lining economies realized 

using nepheline syenite, and the cost and risk associated with 

switching materials indicate that an initial delivered price of about 

$80/ton would be required to make the switch worthwhile. This 

translates into an fob. Manitoba price of about $Cdn 30/ton for glass 

grade feldspar. A market penetration of about 5,000 tons could be 

realized in Western Canada. An added benefit would be improvement of 

the economic viability of this region's glass industry, which has been 

declining over several years. The loss of nepheline syenite markets 

would represent a mere one per cent. 

4.3.2 The Ceramic Industry 

The ceramic industry, like the glass industry, attempts to 

adjust to changes in the feldspathic supply matrix to reduce raw 

material costs. Indeed, given the comparatively higher feldspathics 

content of ceramic products, this factor would seem to be of greater 

importance in the ceramic industry (Table XV). As a whole, however, 

this industry is constrained to a greater degree by material 

specifications, and for those end use sectors that have the 

flexibility to adjust there is usually a price to be paid in terms of 

quality. For some, there is no substitute for K-feldspar. As a 

general rule, it can be said that most major ceramic product 
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manufacturers at least prefer K-feldspar from a technical standpoint 

if they do not actually require it. 

Ceramic feldspathic materials are avaible in two main 

particle sizes: -200 mesh and -325 mesh which sell in the $US 33 to 

85 range, the lower prices being for Na-feldspar, the higher for 

K-feldspar. Nepheline syenite competes as a Na-feldspar type 

product. Its 270 mesh sells for about $US 58.00/ton fob. Ontario in 

bulk. Bulk railcar freight rates, to central Ohio from Ontario are 

around $US 35 to 40/ton. 

TABLE XV 

Composition of Ceramic Bodies by Weight Per Cent 

Ball China 
Product Clay Clay Flux* Quartz Other 

Wall Tile 30 20 50 10 1 

Earthenware 25 25 15 35 

Vitreous China, 
Sanitaryware 20-30 20-30 15-25 30-40 0.32 

Porcelain Insulator 10 60 15 15 

Bone China 25 25 503 

Engobe 5-15 30-50 20-35 15-30 

Electrical Porcelain 20-50 

Vitreous enamel frits 10-30 

Glazes 30 

1 Limestone and other minerals. 2 Talc 3 Bone ash . . . 
* Mainly feldspathic material. Adapted from The Economics of 

Feldspar, Roskill, 1984 
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The ceramic industry is made up of a large number of mainly 

small to medium sized, independent companies. A wide range of 

products is produced. This organizational structure minimizes the 

ceramic industry's power to affect prices for their raw materials and, 

therefore, ceramic grade feldspar sales return a higher rate of profit 

to producers. Such a situation opens a niche in the market for 

intermediate distributors who buy large tonnages in bulk and 

distribute it either as received, or in the form of custom mixed 

materials to mainly small buyers. The distributor normally acquires a 

variety of ceramic raw materials for resale to the industry. Most of 

the larger companies do purchase their own but they, too, are 

basically price takers. 

4.3.2.1 Electrical Insulators 

High tension electrical insulators and electrical porcelain 

insulators are composed of 15 to 50 per cent K-feldspar by weight and, 

as such, are the principal end users of high quality K-feldspar. 

Victor Insulators, Inc. of Victor, New York, Lapp Insulator Co. (Lapp 

Division of Interpace Corporation) of LeRoy, New York, Industrial 

Ceramics Inc. of Lima, New York and Ohio Brass Company of Barberton, 

Ohio together obtain 10,000 to 12,000 tons of K-feldspar from North 

Carolina (K-200), Georgia (G200) and South Dakota. Most of the 

material is 325 mesh and this is preferred but some 200 mesh is being 

used. Interpretation of Corning Engineering findings indicate 

Rb-feldspar should prove to be superior to the materials now being 

used. 
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This industry has been slow over the past five years but 

would appear to be recovering. About 25 electrical insulator and 

electrical porcelain companies are operating in the market reachable 

by Manitoba, including Canadian producers, Independent Procelain Co. 

Ltd. of Medicine Hat, Alberta and Smith and Stone (1983) Inc. of 

Georgetown, Ontario. Annual consumption is 20,000 tons of 

K-feldspar. At an fob. price, bulk rail cars, Manitoba point of 

loading of about $Cdn 75/ton for 325 mesh a 10-15 per cent delivered 

price discount would result. Some 7,000 - 8,000 tons of this market 

would likely be obtainable initially. 

4.3.2.2 Sanitaryware 

Vitreous china and enamelled steel sanitaryware are 

manufactured by six companies in eleven plants in the Eastern Region 

(see Directory). Annual feldspar consumption is rm1ghly 4,500 tons of 

200 mesh material. Formerly, K-feldspar was specified, especially for 

the glaze, but the lower price of Na-feldspar and nepheline syenite 

resulted in a considerable changeover. The ceramic body itself uses 

15-25 per cent feldspar but, since 30-40 per cent silica is also 

added, a feldspar-quartz mix can be used where convenient. The Kokomo 

Sanitary Pottery Corp, an affiliate of Gerber Plumbing Fixtures Corp. 

in Kokomo, Indiana uses a Feldspar Corp product called Silispar which 

is a Na-feldspar quartz mixture running 76 per cent Si02· The 

Na-feldspar NC4 from the supplier is used as a glaze. The delivered 
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price for the NC4 to Kokomo, Indiana is approximately $US 75/ton, 

putting Manitoba feldspar out of the running in Indiana and eastward 

at an fob. plant price over $Cdn 38/ton. 

A Universal-Rundle Corp plant at Milwaukee, Wisconsin, and 

Kohler Co. at Kohler, Wisconsin using about 500 tons a year total, 

should switch at an fob. price of $Cdn 55/ton for 200 mesh. 

Although many of tbe sanitaryware/whiteware plants in the 

U.S. and Canada have switched to nepheline syenite, Canadian plants 

still use up to 4,000 tons of feldspar a year, most of which is 

consumed in Ontario and Quebec. This material is shipped from the 

Carolinas and Georgia via a distributor (probably Ferro Industrial 

Products, Limited) in Oakville, Ontario and delivered prices to 

Ontario and Quebec range from about $Cdn 225 to 300/ton bagged. A 

Manitoba plant could ultimately take over much of this market. About 

2,000 tons a year is an achievable initial penetration at fob. prices 

of $Cdn 55/ton and 75/ton for 200 and 325 mesh. 

4.3.2.3 Porcelain Enamel 

Feldspar makes up 10 to 30 per cent of the vitreous enamel 

coating applied to metal sheet, cast iron and other products used in 

household appliances, industrial equipment, signs and the like. 

Estimating the volume of the feldspar market represented by porcelain 

enamelers is made difficult by the fact that most of the 20 or so 
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companies in the reachable market obtain frits compounded by 

distributor/suppliers. Ferro Corp of Cleveland, Ohio and Oakville, 

Ontario, Ceramic Color and Chemical Mfg. Co. of New Brighton, 

Pennsylvania, Chi Vit Corp of Urbana, Ohio, Eagle Picher Industries, 

Inc. of Cincinatti, Ohio and Hommel, O. Co. of Pittsburg, 

Pennsylvania, also supply many of the pottery and dinnerwar industries 

with glazes and other products, as well as handling pure feldspar for 

resale. Two of the larger companies, Ferro Corp. and Chi Vit 

Corporation (an Eagle Picher subsidiary) together buy about 10,000 

tons a year of U.S. feldspar, 1,500 tons of which is K-feldspar for 

distribution in the Eastern Region. The U.S. Bureau of Mines 

estimates total U.S. consumption in 1983 for procelain enameling and 

minor uses at 23,000 tons. The Eastern Region porcelain enamel market 

certainly accounts for at least 10,000 tons. At $Cdn 55 and 75/ton 

fob. Manitoba for 200 mesh and 325 mesh, an adequate discount is 

provided to secure at least 2,000 tons of the market. Delivered cost 

for 325 mesh K-feldspar from Georgia to Cleveland, Ohio, for example, 

is $US 125.30/ton ($Cdn 172.90) and freight from Manitoba to Cleveland 

is about $Cdn 72.00/ton. 

4.3.2.4 Artware, Dinnerware, Stoneware 

Twenty-five pottery and dinnerware companies are located in 

the market reachable by Manitoba. This represents over half the North 

American market. On the basis of U.S. productionl of approximately 

1. Summary of Trade and Tariff Information, Ceramic Table and 
Kitchen Articles, USITC Publ. 841, Feb. 1984. Production was 
given only in value, but imports were given in 1000 dozens and 
these represent just over 50 per cent of U.S. consumption. 
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45 million dozen ''ceramic table and kitchen articles'' (does not 

include mugs, crocks and miscellaneous vessels) with an average weight 

of 0.3 kg and containing 20 per cent feldspar (or nepheline syenite) 

this sector consumes about 36,000 tonnes feldspar equivalent. Adding 

the other pottery items raises this tonnage to around 50,000 tonnes 

annually. 

The Eastern Region's consumption of feldspathics (feldspar 

and nepheline syenite) for this sector is 25,000 to 30,000 tons a 

year. Many manufacturers obtain their glazes and feldspar for ceramic 

bodies from distributors like Ferro Corp and Hommel, O. Co. This does 

not appear to be based on size, however, since companies both large 

and small also buy directly from producers. 

A few large companies like Pfaltzgraff Co. of York, 

Pennsylvania, Anchor Hocking Corp (Shenango China) of New Castle, 

Pennsylvania, Hall China Co. of East Liverpool, Ohio and Mayer China 

of Beaver Falls, Pennsylvania consume over half the feldspathics 

materials used in this sector. 

Most dinnerware-stoneware companies are now using 

Na-feldspar simply because it is cheapest. Pfaltzgraff Co. expressed 

an interest in high K-feldspar for glaze development. They are aware 

that K-feldspar is expensive, and a discount would be necessary. 

Manitoba feldspar would barely be competitive for this company unless 

the Rb content was of special interest. 
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The majority of the dinnerware-pottery companies is in Ohio, 

two are in Indiana, three in Illinois and one in Ontario (Edgewood 

Potteries of Toronto).! These consume about 15,000 tons of 

feldspathics annually and a Manitoba facility should have little 

trouble in capturing 3,000 tons of this with an fob. Manitoba price of 

$Cdn 55/ton for 200 mesh material. Some of the main customers would 

be distributor companies. 

4.3.2.5 Ceramic Tiles 

Glazed and unglazed wall and floor tiles and decorative 

tiles are manufactured by eight companies in this market reachable 

from Manitoba. Consumption volume of feldspathics in this end use is 

not published, although U.S. Department of Commerce figures for floor 

and wall tiles for the 12 months ending August, 1984 total 30.5 

million square metres. Assuming half these are glazed, the feldspar 

requirement is about 10,000 tons. Over half this tonnage would be 

consumed in the Eastern Region, much of it in Ohio. Manitoba 200 mesh 

feldspar at $Cdn 55/ton fob. with freight charges of $Cdn 70.85/ton 

(CP rail published quote, see Table XIII) could be delivered to 

central Ohio for $126/ton. This compares with nepheline syenite 

delivered for $128.90 ($US 93.40/ton to Mansfield, Ohio); NC4 Na-

feldspar $102.95 ($U.S. 74.60 to Mansfield). Negotiation of a better 

1. The well known Blue Mountain Pottery Limited of Collingwood, 
Ontario went into receivership early in 1986. 
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freight rate on tonnage would make Manitoba feldspar competitive in 

central Ohio. Cambridge Tile Mfg. of Cincinatti is interested in 

K-feldspar for glaze and would like to replace nepheline syenite. 

Manitoba feldspar could be delivered to Cincinatti for about $Cdn 

120/ton compared with $134 for nepheline syenite. Canadian K-feldspar 

beats Georgia K-feldspar to Southern Ohio by about $Cdn 10/ton. A 

Manitoba supplier could expect to capture 1,500 tons/year initially in 

this market. 

4.3.3 Miscellaneous Markets 

The major glass and ceramic end use categories surveyed and 

covered in the previous two sections are conservatively estimated to 

provide markets for about 17,000 tons/year of Manitoba feldspar. 

Since the total market for feldspar in the reachable market, not 

counting nepheline syenite, is over 200,000 tons a year (Table XIV), 

there is little doubt that the additional 5,000 - 6,000 ton output 

from Manitoba can be easily sold. Owens-Illinois Inc. alone uses more 

than this amount in making television picture tubes and other 

technical glass products that require high K-feldspar. Corning Glass 

Works, RCA Corp, and General Electric Company are other large 

specialty glass producers. Art pottery, hobbyist supplies, spark 

plugs, refractory products and other ceramic sectors represent 

additional potential customers for Manitoba feldspar. Fillers, as yet 

an undeveloped market for feldspar, have considerable potential as a 

competitor to calcium carbonate, talc, nepheline syenite, and other 

filler minerals in paints/plastics, rubber, adhesives, and caulking 

compounds. 
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Changes favoring lower costs have begun to affect raw 

material requirements for the dental porcelain industry. Dentalspar, 

a high quality K-feldspar, usually requiring handpicking, has 

commanded prices up to $1000 a ton. The recent recession, which 

resulted in a big drop in the cosmetic dentistry business, has led to 

research into use of lower price feldspar. Austenal Dental, Inc. of 

Chicago is an example of a company that has had some success in 

"making it work". The procedure involves buying a tonnage of standard 

good quality flotation feldspar sufficient to last 10-15 years at 

competitive prices and formulating with additives. 

The history of the dental industry has been one of declining 

feldspar use. Earlier in this century, the entire denture was made of 

porcelain. In the middle years, only the teeth were made of porcelain 

and these were set into plastic arches. Today, although porcelain 

teeth are preferred, lower cost, acrylic plastic teeth have made 

substantial inroads into the market. One promising development that 

could increase dental procelain demand considerably would be 

popularization of a new technique for reinforcing natural teeth with 

porcelain slivers, or slips, cemented directly to the tooth. 

Austenal Dental Inc. personnel like the chemistry of the 

Rb-feldspar. Subject to testing, this feldspar could capture a fair 

proportion of the 100 to 150 tons-a-year North American market if 

shifts to cheaper spar became general throughout the industry. The 

European and Japanese industries are also likely to be interested. 
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CHAPTER V 

NETBACK AND PROFITABILITY 

5.1 Methodology 

Netback to the producer is equal to the delivered 

competitive price minus freight, handling and marketing costs and 

adjustments for discounts and tariffs. Subtracting production costs 

and royalties yields operating profit. Estimated and actual market 

prices based on the market survey are used in conjunction with 

representative freight rates to arrive at recommended fob. mine 

prices. 

Obtaining capital and operating costs through engineering 

feasibility evaluation is beyond the scope of this study. For our 

purposes, indicative operating costs based on information on plants 

grinding material of similar toughness are used to arrive at a 

profitability estimate useful for decision-making. 

5.2 Fob. Manitoba Plant Prices 

Competitive pricing is discussed in the market profile 

section and further elaboration and fine tuning is not warranted at 

this stage. A market development phase would use these recommended 
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prices (Table XVI) as a basis for negotiation. They provide a minimum 

discount of 10 per cent at freight rates given in Table XIII. 

TABLE XVI 

Recommended Prices Fob. Manitoba 

Product 

Glass grade -40 mesh + 150 mesh 

Ceramic -200 mesh 

Ceramic -325 mesh 

$Cdn/ton, bulk 

$30.00 

$55.00 

$75.00 

With market experience and full acceptance of Manitoba 

feldspar, price changes could be implemented and the product mix 

altered. For example, glass grade output could either be reduced in 

favour of ceramic grades which return a higher profit or, if 

production increases are feasible, overall output could be increased. 

The latter might be effected by using existing tailings, although a 

study of the material would be needed to ascertain its suitability. 

5.3 Operating Costs 

Costs are assumed to begin for feldspar production at the 

point where it has been separated as a byproduct. All costs to this 

point are charged to primary mineral production. Operating costs 

cover labour, overhead, drying, grinding, screening, fine sizing, 

maintenance, loading, trucking to rail and loading on board. 
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Glass grade costs are, of course, considerably lower than 

those of the ceramic grades since the total tonnage would be screened 

off after primary grinding. The ceramic grades require additional 

equipment including ceramic lined and charged mills, higher power 

consumption and more operating surveillance and maintenance. Higher 

administration and overhead for the ceramic grades relate to the above 

and to the greater complexity of the market. 

TABLE XVII 

Operating Costs-to-Rail Estimates 

PRODUCTION (tons/yr) 

Op. labour ($12S,OOO/yr) 

Maintenance labour 

Admin/overhead 

SUPPLIES 

Grinding, classifying 

Drying (coarse from 

sink-float) 

Maintenance 

Power 

Load/haul to fob rail 

Total $Cdn/ton 

Annual operating cost 

Glass gr. 

S,000 

1.00 

o.so 

1.00 

1. 50 

2.00 

.so 

I.SO 

5.00 

13.00 

65,000 

Ceram-200 

10,000 

s.oo 

1. so 

3.00 

3.00 

2.00 

2.00 

3.50 

5.00 

25.00 

250,000 

Ceram-32S 

10,000 

7.00 

2.00 

3.00 

4.00 

2.00 

3.00 

S.00 

5.00 

31.00 

310,000 
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5.4 Profitability 

Profitability here refers to net (before-taxes-and-

royalties) operating profit. No attempt is made to deal with capital 

costs and their reduction. The figures calculated in the following 

table are indicative only; a detailed engineering study would be 

required to determine accurate specific costs. 

TABLE XVIII 

Operating Profit 

fob price op. cost Op. Profit 
Product $Cdn/ton $Cdn/ton $Cdn/ton Annual 

Glass gr. 30 13.00 17.00 85,000 
Ceram-200 55 25.00 30.00 300,000 
Ceram-325 75 31.00 44.00 440,000 

Total Annual Op. Profit $825,000 

The profit indicated is an estimate for the first full year 

of operation. In subsequent years, recovery of the discount, and 

return of market prices to pre-recession levels and market development 

would increase profit substantially. 
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CHAPTER VI 

ENVIRONMENTAL CONSIDERATIONS 

Problems with feldspar are limited to the immediate plant 

area and the greatest concern would be over dust production from a dry 

milling circuit. The presence of quartz dust associated with feldspar 

production is particularly hazardous, prolonged exposure in the work 

environment often leading to silicosis, a chronic respiratory 

illness. Adequate protection of mill and handling personnel from dust 

is therefore essential. 

Since environmental affairs associated with the workplace 

are the responsibility of the province, the federal Department of the 

Environment issues no regulations per se. They do, however, serve in 

a consultative capacity through such bodies as the Federal-Provincial 

Advisory Committee on Air Quality. Manitoba's Environmental 

Management Division does not issue regulations specifically for 

feldspar but does have "Objectives and Guidelines" for "dustfall" and 

"suspended particulate matter". Table XIX gives ambient air criteria 

for these. 

Virtually all environmental agencies, including those of 

other countries, use "Threshold Limit Values " (TLVs) for chemical 

substances, physical agents and biological exposure indices adopted 
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TABLE XIX 

Manitoba Objectives and Guidelines 

for Dustf all and Particulates 

Period of 
time of Max. Max. Max. 

Cont a- Classifi- measure- Tole- Accep- Desi-
minant cation Units ment rable table rable 

Dustf all Guideline milligrams air basin 0.8 0.6 
In Excess per square average- (22.8) (17.1) 
of Normal centimetre 30 days 
Background (tons per single 
Levels square point 1. 5 1. 1 

mile/ 30 days (42.8) (31.4) 
month) 

Suspended Objective micrograms 24 hrs. 
Particle per cubic average 400 120 

Matter metre Annual 
geometric 70 

mean 60 

* Reference 

IV Environmental Health Laboratory, 1971, Internal Committee, 
Manitoba Department of Health. 

Refe-
rence* 

IV 

II 

II Fisheries and Environment Canada, 1976, Criteria for National 
Air Quality Objectives, Federal-Provincial Committee on Air 
Pollution, pp, Nov. 1976. 

by the American Conference of Governmental Industrial Hygienists 

(ACGIH), a consultative body of international experts organized in 
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1938. TLVs are specifically for the workplace. The TLVs are 

recommendations widely used as guidelines by industry, government and 

labour unions but they do not have the force of law. 

For so-called "Nuisance particulates", or dust without 

serious toxic effects ( 1% quartz), TLVs of 10mg/m3 of total dust or 

5 mg/m3 of respirable dust is recommended. For silica (Si02) in the 

form of quartz the TLVs adopted for 1984-85 are as in the following 

table. 

TABLE XX 

TLVs for Dusts (ACGIH) 

Substance 

SILICA, SiOz 

Crystalline 
Quartz 

[14808-60-7) 

TLV 

TLV for respirable dust in mg/m3: 

% Respirable quartz + 2 

TLV for "total dust", respirable 
and non-respirable: 

30mg/m3 
% quartz + 3 

* Both concentration and per cent quartz for the application of this 
limit are to be determined from the fraction passing a size-selector 
with the following characteristics: 

Aerodynamic 
Diameter (um) 

(unit density sphere) 
2 
2.5 
3.5 
5.0 

10 

% passing 
selector 

90 
75 
50 
25 

0 
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Notice of intended changes that may or may not be finally 

adopted is also listed. For quartz, a 0.1 mg/m3 of respirable dust is 

suggested. Such recommendations are trial limits that may be adopted 

after two years if no evidence comes to light that the limits are 

inappropriate. 

These guidelines apply in-plant and at facilities 

subsequently handling the material. For transport, ambient air 

standards apply and covered or enclosed rail cars and trucks are 

used. This precaution also guards aginst material loss and 

contamination of high quality product. All guidelines are constantly 

under review and new guidelines are adopted for substances for which 

new evidence indicates a need for revision. 
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CHAPTER VII 

CONCLUSIONS AND RECOMMENDATIONS 

This study has determined the following: 

1) Mineralogical, chemical, beneficiation and glass melt 

tests on a sample of Manitoba Rb-feldspar indicate that high quality 

feldspar products can be produced from this unique material. The 

material is unsurpassed in its low iron content and the presence of 

rubidia as a significant component promises a superior performance as 

an ingredient in ceramics and specialty glass products requiring 

K-feldspar. 

2) Economic analysis of the North American feldspar 

consuming sectors assesses overall demand growth as being a slow one 

per cent per annum, mainly because of competition with plastics in the 

container industry. The ceramics industry is somewhat better off and 

demand growth for K-feldspar should be about 2 per cent a year. 

Notwithstanding these modest growth rates, conditions for entry of a 

new producer from Manitoba are good. Prices have bottomed out and 

should increase over the next few years. Favourable exchange rates, 

low production costs and a premium product support delivered prices to 

major consuming centres adequate to dispose of projected production at 

a good profit. 
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3) The market survey elicited strong interest in 

Rb-feldspar, most notably from the ceramic sector. Subject to the 

normal testing required, several buyers indicated a willingness to 

accept 50 to 100 per cent of their feldspar requirements from the new 

source, given a better price than they currently pay. 

A development stage for progression towards production is 

recommended. The following are the principal elements of this 

process: 

1) Production of a few tons of material from the heavy 

media concentrator. 

2) Custom milling to ascertain process and plant 

requirements. The objective should be to produce products by dry 

milling. Silica should be reduced to produce ceramic products with 

32 units of alumina plus alkali oxides. Screening of coarse grind may 

reduce free quartz in finer products. 

3) Evaluation of tailings for processing. 

4) A market development and promotion stage during 

which pilot plant products would be provided to customers for plant 

trials, prices negotiated and letters of intent to purchase obtained. 

This stage would include development of a strategic transport/storage 

terminal/distribution p~an to take advantage of tonnage freight 

economies and provide good customer service. 
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Artware, Dinnerware, Stoneware 

Anchor Hocking Corp. 
2980 W. Fair Ave. 
Lancaster, OH 43130 
(614) 687-2111 
Telex: 245-397 
Larry J. M:::Closkey 

Bennington Potteries Inc. 
Box 199, 324 County St. 
Bennington, vr 052010199 
(802) 447-7531 
Ric SWenson 

Blythe Matthey Ltd. 
195 Heart Lake Rd. S. 
Brampton, Ont. L6W 3N6 
(416) 453-4581 
D. G. Vhittaker 

Buffalo Olina, Inc. 
Box 146 
Buffalo, NY 14240 
(716) 824-8515 
F. L. Rudesill 

Coors H.F., Qlina Co. 
Div. of Standex Int'l Corp. 

8729 Aviation Blvd. 
Ingle~, CA 90301 
(213) 776-3350 

Don H. Beard 

Corning Glass W:>rks 
Houghton Park 
Corning, NY 14831 
(607) 974-9000 

'IWX: 510-252-1384 
Telex: 932-499 
William R. Prindle 

Eisenmann Corp. 
Temtek-Allied Div. 

150 E. Dartrcoor Dr. 
Crystal, II..60014 
(815) 455-4100 
Telex: 282518 
R. D. Ziminski 
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Fairey & Co. Ltd. 
13236-76th Ave. 
Surrey, B. C. V3W 2Wl 
(604) 594-3466 

Len F. T. Fairey 

Fels Refractories, Inc. 
1133 Inman Ave. 
Edison, NJ! 08820 
(201) 757-0767 
Jonathan C. Younghans 

Ferro Corp. 
One Erieview Plaza 
Cleveland, OH 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 

Frankcma Pottery, Inc. 
Box 789 
Sapul~, OK 74066 
( 918) 224-5511 
Jean Collins 

General Porcelain Co. 
951 Pennsylvania Ave. 
Trenton, ID 08638 
(609) 396-7588 
E. F. Apple 

Gorham Di v. , Textron, Inc. 
305 S. Acacia St. 
San Dimas, CA 91773 
(714) 599-9302 

A. L. Hoskison 

Hadley Pottery Co• I Inc• 
1570 Story Ave. 
I..aJ.isville, KY 40206 
(502) 584-2171 
Kenneth ltx:lre 

Haeger Industries, Inc. 
Seven Maiden Ln. 
Dundee, IL 60118 
(312) 426-3441 
Alexandra H. Estes 



Hall China Co. 
Bax 989 
East Liverpool, OH 43920 
(216) 385-2900 
John C. 'Ihcnpson 

Harts tone, Inc. 
1719 Dearbome St., Box 2626 
zanesville, OH 43701 
(614) 452-9992 
Patrick R. Hart 

Huekel China & Porcelain Co. 
HCP Industries 

2822 N. r:urfee Ave. 
El llinte, CA 91732 
(818) 579-4178 
Lyle Weideran 

Hull Pottery Co. 
327 Arrerine St. 
Crooksville, CH 43731 
(614) 982-2075 
L. M. Taylor 

Hyalyn, Ltd. 
Bax 2068 
Hickory, NC 28601 
(704) 322-3400 
wamer Bolick 

Il.ka Ceramics, Inc. 
17954 Mill St. 
Beloit, OH 44609 
(216) 938-6108 
Bill Sanford 

Indiana Glass Co. 
SUb. of Lancaster Colony Corp. 

D..mkirk, IN 47336 
(317) 868-6789 
P.obert Rawlings 

Interpace Corp. 
Bax 1111 
Parsippany, NJ 07054 
(201) 335-1111 

TWX: 910-321-4290 
Telex: 136421 
John F. M3.ypole 
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Jackson Qllna, Inc. 
Falls Creek, PA 15840 
(814) 371-4700 
Robert Hoover 

King~ Ceramic, Inc. 
Bax 230 
East Palestine, CH 44413 
(216) 426-2116 
Janes W. Batey, Jr. 

I.aughlin, Haner, China Co. 
Newell, WV 26050 
(304) 387-1300 
J.M. Wells, Jr. 

Lenape Products Inc. 
Rt. 31 
Pennington, NJ 08534 
(609) 737-0206 
Helen F. Brown 

Lenox, Inc. 
3190 Old Princeton Pike 
I.awrenceville, NJ 08648 
(609) 986-2800 
J. T. Jones 

Libbey St. Clair Inc. 
Div. of IX:!'o;las Inc. 

2070 Hadwen Rd. 
Mississauga, Ont. L5K 2C9 
(416) 823-3860 
~liss A. Fiorentino 

M3.yer China Co. 
Sixth St. and Second Ave. 
Beaver Falls, PA 15010 
(412) 846-3300 
R. G. Keefer 

!-t'Coy, Nelson, Pottery Co. 
SUb. of Lancaster Colony Corp. 

Roseville, CH 43777 
(614) 697-7331 
Joseph Ehnot 

Pelts.nan Corp. 
6960 M3.dison Ave., W. 
Golden Valley, ~ 55427 
(612) 546-7578 
Israel Peltsman 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Pfaltzgraff Co. 
Div. SUsquehanna Broadcasting Co. 

Box 2026 
York, PA 17405 
(171) 848-5500 
Louis J. Appell, Jr. 

Plainsrcan Clays Ltd. 
Box 1266 
~cine Hat, Al ta TlA 7M9 
(403) 527-8535 
Joe Ziebart 

Regal QUna Corp. 
306 North Ave. 
Antioch, IL 60002 
(312) 395-1020 
J. s. Greenberg 

Reward Ceramic Colors Mfgrs. Co. 
Di v. American Art Clay Co. , Inc. 

4717 @. 16th St. 
Indianapolis, IN 46222 
(317) 243-6636 
L. Bond 5andoe, Jr. 

Robinson-Ransbottan Pottery Co. 
Rt. 1 
P.oseville, OH 43777 
(614) 697-7355 
J. c. W'.:xxiward 

Royal QUna Co. 
60 South 15th St. 
Sebring, OH 44672 
( 216) 9 38-2151 
Jack Winters 

Shenango QUna 
Div. of Anchor Hocking Co:r:p. 

New Castle, PA 16103 
(412) 652-6661 
K. Ingles 

Sterling QUna Co. 
12th & Carrrerce Sts. 
Wellsville, OH 43968 
(216) 532-1544 

'IWX: 810-436-9430 
Jeffrey Aldrick 
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Stettner Technical Ceramics, Inc. 
6135 Airways Blvd. Box 2194 
Chattanooga, 'IN 37421 
(615) 889-6831 

'IWX: 573-5224 
Richard S. Lang 

Steuler International Corp. 
5060 Navarre Rd., S. W. 
canton, OH 44706 
(216) 478-0245 
Telex: 983480 
Manfred Grove 

Syracuse China Corp. 
2900 Court St., Box 4820 
Syracuse, NY 13220 
(315) 455-5671 
Phillip E. Harvard 

Valley Assoc. , Inc. 
Box 160 
Alfred Station, NY 14803 
(607) 587-8211 
Nancy VanderM:>len 

Victor-Marsh 
Div. of 'KE, Inc. 

1227 Hennepin Ave. 
Minneapolis, ~ 55414 
(612) 331-8880 
Marshall Sipkins 

Von Tury Ceramics 
11 Colonial Ct. 
Metuchen, NJ 08840 
(201) 549-0071 
F. Josefh von Tury 

Western Stoneware Co. 
Box 288 
M:>rurouth, IL 61462 
(309) 734-2161 
Derek p. Gough 

Chemical Stoneware and Porcelain 

Bowerston Shale Co. 
Box 199 
Bowerston, CH 44695 
(614) 269-2921 
William U. Milliken 



Coors Porcelain Co. 
600 Ninth St. 
Golden, co 80410 
(303) 278-4000 
Telex: 45593 
R. Derald Whiting 

Electrical Refractories Co. 
600 E. Clark St. 
East Palestine, OH 44413 
(216) 426-9433 
Stewart W. M:::Connick 

Koch Engineering Co. Inc. 
M.A. Knight Div. 

Bax 109 
Akron, OH 44309 
(216) 724-1277 
T. E. Clatfelter 

Norton Co. 
cne New Bond St. 
~rcester, MA 01606 
(617) 853-1000 

TWX: 710-340-1126 
Telex: 920-428 
Richard Alliegro 

Reward Ceramic Colors Mfgrs. Co. 
Di v. American Art Clay Co. , Inc . 

4717 W. 16th St. 
IndianapJlis, IN 46222 
(317) 243-6636 
L. Bond Sandoe, Jr. 

Robinson-Ransoottan Pottery co. 
Rt. 1 
Roseville, OH 43777 
(614) 697-7355 
J. c. WJodward 

Rosenthal Technik North America 
Technical Ceramics Group 

100 Niantic Ave. 
Providence, RI 02907 
(401) 943-2200 
Telex: 6814016 
John Hatfield 

Taeler and Associates 
1850 Union St., 64 
San Francisco, CA 94123 
(415) 931-2391 . 
David Taeler 

'Iherrro .Materials Corp. 
Bax 925 
Scottdale, GA 30097 
(404) 292-4242 
D. A. Kenagy 
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Coatings, Structural Clay Products I 
Bassichis Co. 

2323 W. 'lhird St. 
Cleveland, OH 44113 
(216) 621-4181 
Irving Stern 

Elgin-Butler Brick Co. 
Bax 1947 
Austin, TX 78767 
(512) 453-7366 
Tan Butler, Jr. 

Hamiel, 0., Co. 
Bax 475 
Pittsburgh, PA 15320 
(412) 279-0700 

TWX: 510-697-3371 
R. 0. Hrnrnel 

International Minerals 
421 E. Hawley St. 
Kundelein, IL 60060 
(312) 566-2600 

TWX: 910-233-4146 
Telex: 72-6378 
G. 'Iharras Widger 

Perrco Products Group 
t-Dbay Olemical Corp. 

5601 Easten'l Ave. 
Baltirrore, MD 21224 
(301) 633-9550 
Telex: 87730 
William A. Hubbard 

& Clem. 

Dental Specialties (USA & Int'l) 
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Austenal Dental, Inc. (office in MAi. 
5101 S. Keeler Ave. I 
Olicago, IL 60632 
(312) 735-0600 

TWX; 910-221-0262 
H. Olle Hul ten I 

I 
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Cotronics Corp. 
3379 Shore Pkway. 
Brooklyn, NY 11235 
(212) 646-7996 

Denstply International, Inc. 
500 W. College Ave. 
York, PA 17405 
(717) 845-7511 
Telex: 84-0444 
Frank P. Fonvielle 

Electrical Refractories Co. 
600 E. Clark St. 
East Palestine, OH 44413 
(216) 426-9433 
Stewart W. M::.-Connick 

Engelhard Corp. 
M:nlo Park, CN-40 
E.dison, NJ 08818 
(201) 632-6000 

'IWX: 201-549-3433 
I.D. Isko 

Fels Refractories, Inc. 
1133 Inman Ave. 
E.dison, NJ 08820 
(201) 757-0767 

N. F. Younghans 

Fireline, Inc. 
Janes St. 
Youngstown, OH 44502 
(216) 743-1164 
Roger Jones 

Friedrichsf eld QnbH 
Div. Frihlit-Degussit 

Postfach 710267 
D-68 Mannhe~71, 
w. Germany 
0621/4 7 040 
Telex: 46310320 
K. Pfeifer 

Jelenko, J .F., & Co. 
99 Business Park Dr. 
Anronk, NY 10504 
(914) 273-8600 
Telex: 64336 
Ronald J. Leavesley 
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Kyocera International, Inc. 
Sub. of Kyocera Corp. 

8611 l3a.JJ::oa Ave. 
San Diego, CA 92123 
(619) 576-2600 
Telex: 4723069 
Kasey Hasegawa 

Ney, J.M. Co. 
MaplerwDOd Ave. 
Bloanfield, CT 06002 
(203) 242-2281 
Telex: 9-9238 
Robert H. Saunders, Jr. 

Orthocast Industrial Products 
Pennwalt-Jelenko 

99 Business Park Dr. 
Anronk, NY 10504 
(914) 273-8600 
Telex: 646336 
John Rohan 

Particle Processing & Classifying CoI 
183-195 Railroad Ave., Bax 2588 
Paterson, NJ 07509 
(201) 279-0740 
Telex: 144-594 
C. B. Marsden 

Specialty Glass Inc. 
305 Marlborough St. 
Oldsrnar, FL 33557 
Richard W. Petticrew 

Whip-Mix Corp. 
Box 17183 
Lousiville, KY 40217 
(502) 637-1451 
Telex: 20-4348 
Harvey W. Sellinger 

Fluxes 

Air Products & Chemicals, Inc. 
Box 538 
Allentown, PA 18105 
(215) 481-4911 

'IWX: 510-651-3686 
Telex: 847416 



Austenal Dental, Inc. (office in MA) 

5101 S. Keeler Ave. 
Qllcago, n.. 60632 
(312) 735-0600 

'IWX: 910-221-0262 
H. Olle Hul ten 

Bassichis Co. 
2323 W. Third St. 
Cleveland, OH 44113 
(216) 621-4181 
Irving Stern 

Degussa Corp. 
Metals and catalyst Div. 

104 New Era Dr. 
S. Plainfield, NJ 07080 
(201) 757-6500 

TWX: 4 75424 7 
H. Banbeck 

General Electric Co. 
~ canp. & Tech. Prod. Div. 

21800 'I\lngsten Rd. 
Cleveland, OH 44117 
(216) 266-2451 
Telex: 985569 
E. F. Apple 

Harshaw Chemical Co. 
1945 E. 97th St. 
Cleveland, OH 44106 
(216) 721-8300 
Telex: 098547 
Wesley Stull 

Harmel, o., Co. 
Box 475 
Pittsburgh, PA 15230 
(412) 279-0700 

TWX: SlD-697-3371 
R. 0. Harmel 

Lithium Corp. of America 
449 N. Cox Rd., Box 3925 
Gastonia, NC 280533925 
(704) 867-8371 
H. J. Andrews 

Peirce Products Group 
M:IDay Chemical Corp. 

5601 Ea.stern Ave. 
Balt.im::>re, MD 21224 
(301) 633-9550 
Telex: 87730 
William A. Hubbard 

Stoody Co. 
16425 Gale Ave. 
Industry, CA 91749 
(213) 968-0717 
Telex: 670355 
J. B. Lovell 

'Ihenrotex Corp. 
'Ihenrox/'Ihenralite Div. 
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Box 125, 4521 Warren Dr. 
Newton Falls, 00 44444 
C. L. Piontkowski 

I 
I 
I 
I 
I 
I 
I 
I 

Glass, Artware, Beads. lab & Technil 
cal Ware, Pipe., Tableware, Tubing & 

FOO I 
AFG Industries, Inc. 

Box 929 
Kingsport, 'IN 37662 
(615) 229-7200 
wayne Basler 

Acme Vial & Glass Co. 
4909 San Fernando Rd. w. 
I.Ds Angeles, CA 90039 
(213) 245-3685 

C. L. Knowles 

Advance Process SUFf>ly Co. 
400 N. Noble St. 
Qllcago, n.. 60622 
(312) 829-1400 
Telex: 25-4666 
M. E. Green 

Anchor Hocking Corp. 
2980 W. Fair Ave. 
Lancaster, 00 43130 
(614) 687-2111 
Telex: 245-397 
La.ny J. M:Closkey 

I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Applied Instruments, Inc. 
26 Will Place 
Brooklyn, NY 11207 
(212) 257-0885 
I. L. Litty 

Atlantic Optical M::)ulding Co. 
Ellis St., Box 309 
Dudley, Mi\ 01570 
(617) 943-1746 
Joseph F. Krysiak 

Bartlett~llins Co. 
Box 1288 
Sapulpa, OK 74067 
(918) 224-1860 
Robert R. Rawlings 

Bassichis Co. 
2323 W. 'Ihird St. 
Cleveland, OH 44113 
(216) 621-4181 
Irving Stern 

Beaurcont Co. 
Bax 803 
r-brgan~n, WV 26505 
(304) 292-9401 
J. B. Kilsheimer 

Behrenberg Glass Co., Inc. 
Box 100, M3.rk Dr. 
Delmont, PA 15626 
(412) 468-4181 
John P. Behrenberg 

Bent Glass ~rks, Inc. 
85-25 126 St., Box 40 
Kew G3.rdens, NY 11415 
(212) 849-1770 
Ben Mil~f f 

Blenko Glass Co. , Inc . 
Box 67 
Milton, WV 25541 
(304) 743-9081 

W. H. Blenko, Jr. 

Brockway, Inc. 
Tubular Products Div. 

Rt. 10, Box 13 
Parkersburg, WV 26101 
(304) 295-9311 
J. J. M:::Mackin 

Brockway, Inc. (N. Y. ) 
.tvk:.'Cul.lough Ave. 
Brockway, PA 15824 
(814) 268-3015 

'IWX: 510-693-4041 
Telex: 812-358 
Harry D. Jackson 

Corning Glass ~rks 
Houghton Park 
Coming, NY 14831 
(607) 974-9000 
'IWX: 510-252-1384 
Telex: 932-499 
William R. Prindle 

Ccystal Art Glass, Inc. 
Box "l27 
cambridge, OH 43725 
(614) 439-2077 
Bernard c. Boyd 

7 

Dereum=, Rayrrond, Glass, Inc. 
204 Pine St. 
Punxscutawney, PA 15767 
(814) 938-4200 

A. J. Dereum= 

Durand, J.G., Intanatianal, Inc. 
Box 2001, Wade Blvd. 
Millville, NJ 08332 
(609) 825-5620 
Telex: 835355 
P. H. Banbeke 

Fenton Art Glass Co. 
Caroline Ave. 
Williamstown, WV 26187 
(304) 375-6122 

'IWX: 710-934-1602 
Willrer C. Fenton 

Ferro Corp. 
<:ne Erieview Plaza 
Cleveland, OH 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 



Flex-<r-Lite Div. 
Lukens General Industries, Inc. 

Bax 4366 
St. I.ouis, M) 63123 
(800) 325-9525 

TWX: 910-761-1034 
W. L. Lamners 

Ford Glass Ltd. 
101 Richrrond St. W. 
Toronto, Ont. MSH 1V9 
(416) 363-7561 
J. Baldry 

Fostoria Glass Co. 
1200 First St. 
M:>undsville, WV 26041 
(304) 845-1050 
earl R. Hoffman 

Franklin Glass Co., Inc. 
Drawer 366, 'fuckahoe Pd. 
Franklinville, NJ 08322 
(609) 697-2200 
James J. Jessick 

Friedrick & Di.nm:x::k, Inc. 
Wheaton Ave. 
Millville, NJ 08332 
(609) 825-0305 
Victor G. Plt.mi:x:> 

Gamer Glass Co. Inc. 
177 S. Indian Hill Blvd. 
Clarerront, CA 91711 
(714) 626-3526 
T. H. Gamer 

General Electric Co. 
I.anp Car;>. & Tech. Prod. Div. 

21800 Tungsten Pd. 
Cleveland, OH 44117 
(216) 266-2451 
Telex: 985569 
E. F. Apple 

General Glass Equiprent Co. 
Box 808 
Atlantic City, NJ 08404 
(609) 345-7500 
Victor A. Plt.mi:x:> II 

General Glassware Inc. 
Salem Glassware Co. 

Box 388 
Salem, WV 26426 
(304) 782-2431 
Robert Hoover 

Glass Beads Co. 
580 M:mastery Dr. 
Latrobe, PA 15650 
(412) 537-7791 
E. R. Tostevin, Jr. 
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Glass Instruments, Inc. 
2285 E. Foothill Blvd. 
Pasa.dena, CA 91107 
(213) 681-0011 
'Ihurston C. Le Vay 

Glass Vials, Inc. 
1352 James St. 
Baltim::>re, MD 21223 
(301) 685-6910 
Alan M:>rrison 

Grefco, Inc. 
3455 W. Lanita Blvd. 
Torrance, CA 90509 
(213) 517-0700 
Telex: 67-4224 
J. F. Lang 

Harvey Industries, Inc. 
1201 S. Chestnut St. 
Clarksburg, WV 26301 
(304) 624-5406 

H. A. Harvey, Jr. 

Heraeus-Arrersil, Inc. 
650 Jernees Mill Pd. 
Sayreville, NJ 08872 
(201) 254-2500 
Telex: 844596 
R. J. Johanson 

Horn, E. T., Co. 
16141 Heron Ave. 
La Mirada, CA 90638 
(714) 523-8050 
Telex: 68-5522 
Lisa C. Johnson 
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Ircperial Glass Corp. 
Box 250 
Bellaire, OH 43906 
(614) 676-3511 
M. A. Nocera 

Indiana Glass Co. 
Sub. of Lancaster Colony Corp. 

D..mkirk, IN 47336 
(317) 768-6789 
J. E. Hoofstetter 

Interpace Corp. 
Box 1111 
Parsippany, NJ 07054 
(201) 335-1111 

TWX: 910-321-4290 
Telex: 136421 
William R. Hartman 

Jaygo, Inc. 
40 Whitney' Rd. 
Mahwah, NJ 07430 
(201) 848-0200 
Telex: 130334 
John R. Hayday 

Jeannette Shade & Novelty Co. 
Box 99 
Jeannette, PA 15644 
(412) 523-5567 
'lbeodore Samiak, III 

KMS Fusion, Inc. 
3941 Research Park Dr., Box 1567 
Ann Arbor, MI 481061567 
(313) 769-8500 
Telex: 23-5237 
Alexander J. Glass 

Kerr Glass Mfg. Corp. 
501 S. Shatoo Pl., 3rd Floor 
Los Angeles, C.A 90020 
(213) 487-3250 
R. s. Reeves 

I.eco Corp. 
Tern-Press Div. 

Box 390, Blanchard St. Ext. 
Bellefonte, PA 16823 
(814) 355-7903 
R. M. Shoff 
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Lenox Inc. 
3190 Old Princeton Pike 
Lawrenceville, NJ 08648 
(609) 896-2800 
J. T. Jones 

Louie Glass Co., Inc. 
Box 791 
Weston, WV 26452 
(304) 269-4700 
Michael R. Sturm 

Mason Glassware Co. 
Div. of Mason Candelight Co. 

Drawer A, Trolley St. 
Jane Lew, WV 26378 
(304) 884-7841 
Marvin Hollingsworth 

Mattheyprint Corp. 
Davis Rd. and Qak\.oA:XXi In. 
Valley Forge, PA 19481 
(215) 783-5122 
Telex: 6711395 
R. G. Norsworthy 

Nester, L. G., Co. 
Sub. of Leeds & Northrup Co. 

Box 666 
Millville, NJ 08332 
(609) 825-0254 
James E. Wren 

CMens-Illinois, Inc. 
General Offices, c:ne Sea.gate 
Toledo, CH 43666 
(419) 247-5000 
Telex: 4992989 
Clarence D. Pawlicki 

P'J Corp. 
Box 840 
Valley Forge, Pa 19482 
(215) 293-7200 
Telex: 4761129 
Paul R. Staley 

Pairpoint Glass Co. , Inc. 
851 Sandwich Rd. 
Saganore, W\ 02561 
(617) 888-2344 
Robert Bryden 



Particle Precessing & Classifying Corp. 
183-195 Railroad Ave. 
Box 2588 
Paterson, NJ 07509 
(201) 279-0740 
C. B. Marsden 

Phoenbc Glass 
Consumer & Industrial Div. 

Ninth and Washington Sts. 
1-bnaca, PA 15061 
(412) 775-0010 
Paul H. Olshanski 

Pope Scientific, Inc. 
Box 495 
M:naronee Falls, WI 53051 
(414) 251-9300 

TWX: 910-260-3630 
Clla.rlotte Zurn 

Potters Industries 
377 Rt. 17 
East Liverp:ol, OH 43920 
(216) 385-7474 

G. Balcar 

Precision Electronic Glass, Inc. 
1013 Hendee Rd. 
Vineland, NJ 08360 
(609) 888-7100 
Telex: 722-487 
Jan Taeyaerts 

Pyranatics, Inc. 
3985 Ben Hur Ave. 
Willoughby, OH 44094 
(216) 951-3985 
Telex: 980374 
T. A. Loxley 

Ray-Lite Glass, Inc. 
Bax 1881 
South Gate, CA 90280 
(213) 567-2201 
Robert Lee Anderson 

Reliance Glass oorks, Inc. 
17 Gateway Rd. 
Bensenville, IL 60106 
(312) 766-1816 
Lyle D. Winkler 
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Scandia Glass oorks, Inc. 
Bax 562 
Kenova, WV 25530 
(304) 453-1339 
Rod L. Berquist 

Schott Glass Technologies, Inc. 
400 York Ave. 
Duryea, PA 18642 
(171) 457-7485 
(TWX: 510-671-4535 
F. E. Herkt 

Silver City Glass Co. 
Di v. of Decorex Ind. , Inc. 

122 Clla.rles St. 
Meriden, er 06450 
(203) 235-7911 
R. A. Schultz 

Sloan Glass, Inc. 
Bax 182 
Culloden, WV 25510 
(304) 743-9101 
Chalres T. Sloan 

Smith, L. E., Glass Co. 
Box 963 
Mt. Pleasant, PA 15666 
( 412) 54 7-3544 

D. H. Stieber 

Soiltest, Inc. 
2205 Lee St. 
Evanston, IL 60202 
(312) 869-5500 
Telex: 72-4496 
R. G. Danser 

Specialty Glass Inc. 
305 Marlborough St. 
Oldsnar, FL 33557 
(813) 855-5779 
Richard W. Petticrew 

SUper Glass Corp. 
1020 E. 48th St. 
Brooklyn, NY 11230 
(212) 469-9300 
B. Friedman 
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Thermal Airerican Fused Quartz Co. 
Rt. 202 & O'iange Bridge Rd. 
r-Dntville, NJ 07045 
(201) 334-7770 
Telex: 136477 
Michael H. Robinson 

'Ihanas Industries, Inc. 
207 E. Broadway 
I.Duisville, KY 40202 
(502) 582-3771 
'lharas Fuller 

'lhay;>son Enamel 
Div. of Ceramic Coating Co. 

650 Colfax Ave. 
Bellevue, KY 41073 
(606) 291-3800 

TWX: 214558 
Martin Hanson 

University Research Glassware 
118 E. M3.in St., Box 51 
Carrboro, oc 27510 
(919) 942-2753 
Charles Stone 

VWR Scientific, Inc. 
Box 7900 
San Francisco, CA 94120 
(415) 468-7150 
Telex: 3-4227 
J. w. Bernard 

Variety Glass Co. 
201-215 Foster Ave. 
Cambridge, OH 43725 
(614) 432-3643 

M. M. Mitchell 

Victor-marsh 
Div. of 'ICB, Inc. 

1227 E. Hennepin Ave. 
Minneapolis, ~ 555414 
(612) 331-8880 
M:l.rshall Sipkins 

Viking M:l.rsh Co. 
Hintington Div. 

Box 9246 
Huntington, WV 25704 
(304) 429-1321 
M:l.rc s. Currmings 
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Wheaton Industries, Inc. 
Div. of Wheaton Industries 

Wheaton Ave. 
Millville, NJ 08332 
(609) 825-1400 
'IWX: 5lo-687-755c3 
Frank H. Vfileaton, Jr. 

Glass, Containers 

Acroo Vial & Glass Co. 
4909 San Fernando Rd. W. 
I.Ds Angeles, CA 90039 
(213) 245-3685 
C. L. Knowles 

Anchor Hocking Corp. 
2980 W. Fair Ave. 
Lancaster, OH 43130 
(614) 687-2111 
Telex: 245-397 
I.any J. M:Closkey 

Avant Industries, Ltd. 
Box 2156 
Newark, NJ 07114 
(212) 758-7000 
Telex: 147145 
Laurence H. Levine 

Ball Corp. 
345 S. High St. 
M..mcie, IN 47302 
(317) 747-6100 

TWX: 810-344-1680 
W. E. Jones 

Brockway, Inc • (N. Y. ) 
r.teullough Ave. 
Brockway, PA 15824 
(814) 268-3015 

TWX: 5lo-693-4041 
Telex: 812-358 
Harry D. Jackson 

Co~s Glass Co., Ltd. 
Suite 301, 703 Evans Ave. 
Etobicoke, CNI' M9C 5A6 
(416) 232-3283 

w. s. Carrpbell 



Coming Glass W::>rks 
Houghton Park 
Coming, NY 14831 
(607) 974-9000 
'IWX: 510-252-1384 
Telex: 932-499 
William R. Prindle 

Dereume, Faym::ind, Glass, Inc. 
204 Pine St. 
Punxscutawney, PA 15767 
(814) 938-4200 
Al. Dereume 

DiamJnd Glass Co. 
First Ave. 
Royersford, PA 19468 
(215) 948-3400 
Frank B. Foster III 

Cx::m:Jlas Inc. 
2070 Hadwen Rd. 
Mississauga, Ont. L5K 2C9 
(416) 823-3860 

Franklin Glass Co., Inc. 
Drawer 366, Tuckahoe Rd. 
Franklinville, NJ 08322 
(609) 2200 
Janes Jessick 

Gallo Glass Co. 
Box 1230 
M:xlesto, CA 95353 
(209) 521-3411 
R. J. Gallo 

Glass Containers Corp. 
535 N. Gilbert Ave. 
Fullerton, CA 92634 
(714) 879-5340 
E.dward D. Goldstein 

Glass Vials Inc. 
1352 Janes St. 
Balt.ircore, MD 21223 
(301) 685-6910 

Alan lt>rrison 
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Glenshaw Glass Col, Inc. 
1101 William Flynn Hwy. 
Glenshaw, PA 15116 
(412) 961-0200 
Telex: GHR 
Howard D. Caulfield, Jr. 

Kerr Glass Mfg. Corp. 
501 S. Shatto Pl., 3rd Fl(X)r 
IDs Angeles, CA 90020 
(213) 487-3250 
R. S. Reeves 

Latchford Glass Co. 
Box 01707 
IDs Angeles, CA 90001 
(213) 587-7221 

W. ·J. Latchford 

Liberty Glass Co. 
Box 520 
Sapulpa, OK 74066 
(918) 224-1440 

.M:ldera Glass Co. 
24441 Ave. 12 
.M:ldera, CA 93637 
Louis T. M=thenitis 

.M:lson Glassware Co. 
Div. of .M:lson Candlelight Co. 

Drawer A. Trolley St. 
Jane r.e.v, WV 26878 
(304) 884-7841 
Marvin Hollingsworth 

Midland Glass Co. , Inc. 
Cliff~ Ave. 
Clif~, NJ 07721 
(201) 566-4000 

.M:lthilda Temer 

Northv.iestern Glass 
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Incon Packaging Glass Containers 
5801 E. Marginal Way s. I 
Seattle, WA 98134 
(206) 762-0660 
Telex: 152556 I 
Frank W. Glinka 
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Overmyer Corp. 
201 E. Jackson St., 5th Floor 
M..mcie, IN 47305 
(317) 288-4000 

TWX: 810-344-1673 
Peter L. P.oesner 

Phoenix Glass 
ConSLlliler & Industrial Div. 

Ninth and Washington Sts. 
M:maca, PA 15061 
(412) 775-0010 
Michael E. Fleming 

Pope Scientific, Inc. 
Box 495 M:lnaronee Falls, WI 53051 
(414) 251-9300 

TWX: 910-260-3630 
Olarlotte Zurn 

Reliance Glass Vbrks, Inc. 
17 Gateway P.d. 
Bensenville, IL 60106 
(312) 766-1816 
Lyle D. Winkler 

Thatcher Glass Corp. 
Seven Riversville P.d. 
Greenwich, er 06836 
(203) 531-4560 
'lllanas M. Mike 

Victor-Marsh 
Div. of TCB, Inc. 

1227 Hennepin Ave. 
Minneapolis, MN 55414 
(612) 331-8880 
Marshall Sipkins 

Wheaton Industries, Inc. 
Div. of ~eaten Industries 
Wheaton Ave. 
Millville, NJ 08332 
(609) 825-1400 

TWX: 51D-687-7558 
Frank H. Wheaton, Jr. 

Glass, Fibre Glass 

Fyrepel Products, Inc. 
Box 518 
Newark, OH 43055 
(614) 344-0391 
J. H. Weaver 

13 

M:llwille Building Materials Group 
Box 5108-RF 
Denver, CO 80217 
(303) 978-2000 
Telex: 288585 
T. J. Winter 

Nicofibers, Inc. 
Iranpoint P.d. 
Shawnee, OH 43782 
(614) 394-2491 

TWX: 810-259-2710 
R. w. Antonius 

OWens-Coming Fiberglas Corp. 
Fiberglas Tower 
Toledo, OH 43659 
(419) 248-8000 

TWX: 419-379-0218 
Robert c. D::ban 

P!?G Industries, Inc. 
Glass & Fiber Glass 

One P!?G Place 
Pittsburgh, PA 15272 
(412) 434-3131 

TWX: 710-664-2023 
E. J. Slack 

Pittsburgh Corning Corp. 
800 Presque Isle Dr. 
Pittsburgh PA 15239 
(412) 327-6100 
Telex: 86-6518 
J. L. Baldwin 

Reichols'l Chemicals, Inc. 
Glass Fiber Div. 

Box 86 
Brerren, OH 43107 
(614) 569-4175 

W. H. Harrers 



Rock ltlol Mfg. Co. 
Box 506 
Leeds, AL 35094 
(205) 699-6121 
E. F. Cusick 

Santa Fe Textiles, Inc. 
3151 w. Adams 
Santq Ana, CA 92704 
(714) 751-7733 

'IWX: 910 595 1959 
Bob Irura.n 

Specialty Glass, Inc. 
305 Ma.rlborough St. 
Old.smar, FL 33557 
(813) 855-5779 
Richard w. Petticrew 

Standard Industries 
Permalife Glass Fiber Div. 

Box 27500, Nelson/Reliable Dr. 
San Antonio, TX 78227 
(512) 623-3131 
Gerald Dubinski 

Glass, Flat and Safety 

AFG Industries, Inc. 
Box 890 
Bridgeport, WV 26330 
(304) 739-4355 
wayne Basler 

American Optical Corp. 
SUb. of Warner-Lambert Co. 

14 Mechanic St. 
Southbridge, MA. 01550 
(617) 765-9711 
Gene E. Lewis 

American Tempering, Inc. 
33200 Western Ave. 
Union City, CA 94587 
(415) 471-6811 
Telex: 336302 
M. L. Burke 

Applied Instrurrents, Inc. 
26 Will Place 
Brcx:>Jtlyn, NY 11207 
(212) 257-0885 
I. L. Li~ty 
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Artistic Glass Products Co. 
Kumry Rd. I Box c 
Trurnbauersville, PA 189700051 
(215) 536-0333 
Telex: 84-6370 
Jonathan R. Bolton 

Bent Glass Works, Inc. 
85-25 126 St., Box 40 
Kew Gardens, NY 11415 
(212) 849-1770 
Ben Mil~f f 

Canadian Glass 
8484 Keele St. 
Concord, cnt. L4K 2S3 
(416) 669-9770 
T. E. O'Riordan 

Glass Specialty Co. 
675 Gil.rcore Ave. 
Brooklyn, NY 11207 
(212) 647-2879 
Irving Nissenbaum 

Globe-Arrerada Glass Co. 
2001 Greenleaf Ave. 
Elk Grove Village, IL 60007 
(312) 364-2900 
Telex: 280 398 
cannen Mazzocki 

Hordis Brothers, Inc. 
825 Hylton Rd. 
Pennsauken, NJ 08110 
(609) 662-0400 

'IWX: 710-892-1814 
v. A. Hord.is 

Libbey-Qwens-Ford Co. 
811 Madison Ave., Box 799 
Toledo, OH 43695 
(419) 247-3731 
'IWX: 810-442-1750 
R. R. Snow 

OCKI/Optical Coating Iab., Inc. 
Santa Rosa, CA 95407 
(707) 545-6440 

'IWX: 510-744-2083 
D. Joslyn 
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Pope Scientific, Inc. 
Box 495 
Menaronee Falls, WI 53051 
(414) 251-9300 
'IWX: 910-260-3630 
Olarlotte Zuro 

Schott Glass Technologies, Inc. 
400 York Ave. 
IXlryea, PA 13642 
(717) 457-7485 
'IWX: 510-671-4535 
F. E. Herkt 

Shatterproof Glass Corp. 
4815 Cabot Ave. 
Detroit, MI 48210 
(313) 582-6200 
William B. Chase 

Virginia Glass Prcx:lucts Corp. 
Box 5431 
Martinsville, VA 24115 
(703) 956-3131 

W. C. Beeler 

Glass, I.anp and Optical 

AFG Industries, Inc. 
Box 929 
Kingsport, 'IN 37662 
(615) 229-7200 
wayne Basler 

AFG Industries, Inc. 
Box 890 
Bridgeport, WV 26330 
(304) 739-4355 
wayne Basler 

American Optical Corp. 
SUb. of warner-Lambert Co. 

14 t-Echanic St. 
Southbridge, MA. 01550 
(617) 765-9711 
Gene E. Lewis 

Anchor Hocking Corp. 
2980 W. Fair Ave. 
Lancaster, OH 43130 
(614) 687-2111 
Telex: 245-397 
Larry J. M:::Closkey 
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Applied Instl:urrents Ltd. 
26 Will Place 
Brookly, NY 11207 
(212) 257-0885 
I. L. Litty 

Aristrocrat Larrps & Lighting Ltd. 
48 Albert St. 
Toronto Ont. M6J 3H2 
(416) 535-7805 
Frank Yewrnan 

Atlantic Optical !-bul.ding Co. 
Ellis St., Box 309 
Du.dley, MA. 01570 
(617) 943-1746 
Joseµi F. Krysiak · 

Bausch & Lanb 
1400 N. Goodnan St. 
Rochester, NY 14602 
(716) 338-6000 
'IWX: 510-253-6189 
Telex: 97-8231 
J. Raynond Hensler 

Bent Glass W:>rks, Inc. 
82-25 126 St., Box 40 
Kew Gardens, NY 11415 
(212) 849-1770 
Ben MJldv.Df f 

Davis-Lynch Glass Co. 
Box 4268 
Star City, WV 26505 
(304) 599-2244 
R. Emrett Lynch 

Dentsply International, Inc. 
500 W. College Ave. 
York, PA 17405 
(717) 845-7511 
Telex: 84-0444 
Frank P. Fonvielle 

Dereurne, Raynond, Glass Inc. 
204 Pine St. 
Punxscutawney, PA 15767 
(814) 938-4200 

A. J. Dereurne 



Eastman Kodak Co. 
343 State St. 
Rochester, NY 14650 
(716) 724-4000 
Colby H. Chandler 

Fenton Art Glass Co. 
Caroline Ave. 
Williamstown, W.J 26187 
(304) 375-6122 

'IWX: 710-934-1602 
Wilmer C. Fenton 

General Electric Co. 
I.arcp Carp. & Tech, Prcxi. Div. 

21800 Tungsten Rd. 
Cleveland, OH 44117 
(216) 266-2451 
Telex: 985569 
E. F. Apple 

Gillinder Brothers, Inc. 
Bax 1007 
Port Jervis, NY 12771 
(914) 856-5375 
E. H. Gillinder 

Harvey Industries, Inc. 
1201 S. Olestnut St. 
Clarksburg W.J 26301 
(304) 624-5406 

'IWX: 304-624-5406 
H. A. Harvey, Jr. 

Heraeus-Arnersil, Inc. 
650 Jerness Mill Rd. 
Sayreville, NJ 08872 
(201) 254-2500 
Telex: 844596 
R. J. Johanson 

Jeannette Shade & Novelty Co. 
Bax 99 
Jeannette, PA 15644 
(412) 523-5567 
'lhecxiore Sarniak III 

Lancaster Glass Corp. 
240 W. Main St. 
Lancaster, OH 431300070 
(614) 653-0311 
J. Ehnot 

Manville Corp. 
Box 5108 
Denver, Co 80217 
(303) 978-2000 
Telex: Mi\NVLDVR 
G. J. Sulenski 

Nuclear Pacific, Inc. 
6701 Sixth Ave. S. 
Seattle, WA 98108 
(206) 763-2170 
Telex: 32-8891 
Lester E. Filion 
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OCLI/Optical Coating Lab. Inc. 
Santa Rosa, CA 95407 
( 707) 545-6440 
'IWX: 510-744-2083 
D. Joslyn 

Phoenix Glass 
Consurre.r & Industrial Div. 

Ninth and Washington Sts. 
M:maca, PA 15061 
(412) 775-0010 
D.mcan M. Brown 

Scandia Glass V«:)rks, Inc. 
Bax 562 
Kenova, W.J 25530 
(304) 453-1339 
Rod L. Berquist 

Schott Glass Technologies, Inc. 
400 York Ave. 
I:Xlryea., PA 18642 
(171) 457-7485 
'IWX: 510-671-4535 
F. E. Herkt 

Sloan Glass, Inc. 
Bax 182 
Culloden, W.J 25510 
(304) 743-9101 
Olarles Sloan 

Smith, L. E., Glass Co. 
Bax 963 
Mt. Pleasant, PA 15666 
(412) 547-3544 
Hank Oppennann 
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Super Glass Corp. 
1020 E. 48th St. 
Brooklyn, NY 11230 
(212) 469-9300 
B. Friedman 

'lhanas Industries, Inc. 
207 E. Broadway 
Louisville, KY 40202 
(502) 582-3771 
'lllaras Fuller 

Glass, Specialty 

AFG Industries 
Bax 929 
Kingsp:>rt, 'IN 37662 
(615) 229-7200 
wayne Basler 

AFG Industries, Inc. 
Box890 
Bridgeport, WV 26330 
(304) 739-4355 
wayne Basler 

Am:rican Tenpering, Inc. 
33200 Western Ave. 
Union City, CA 94587 
(415) 471-6811 

M. L. Burke 

Anchor Hocking Corp. 
2980 W. Fair Ave. 
Lancaster, OH 43130 
(614) 687-2111 
Telex: 245-397 
Larry J. M=Closkey 

Applied Instruments, Inc. 
26 Will Place 
BrooklYJ;l, NY 11207 
(212) 257-0885 
I. L. Litty 

Artistic Glass Products Co. 
Kurnry Rd. , Bax C 
Trurnba.uersville, PA 189700051 
(215) 536-0333 
Telex: 84-6370 
Jonathan R. Bolton 
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Atlantic Optical r-bulding Co. 
Ellis St. , Bax 309 
Dudley, .MA 01570 
(617) 943-1746 
Joseph F. Krysiak 

Bartlett-Collins Co. 
Bax 1288 
Sapulpa, OK 74067 
(918) 224-1860 
Robert R. P.awlings 

Behrenberg Glass Co. , Inc. 
Bax 100, Mark Dr. 
Dellront, PA 15626 
(412) 468-4181 
John P. Behrenberg 

canadian Glass 
8484 Keele St. 
Concord St. 
Concord, Cht. IAK 2S3 
(416) 669-9770 
T. E. O'Riorda.n 

Dereume, P.aym:md, Glass, Inc. 
204 Pine St. 
Punxscutawney, PA 15767 
(814) 938-4200 
A. J. Dereurne 

Fenton Art Glass Co. 
caroline Ave. 
Williamstown, WV 26187 
(304) 375-6122 
(TWX: 710-934-1602 
Wilmer C. Fenton 

Ferro Corp. 
One Erieview Plaza 
Cleveland, CH 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 

Franklin Glass Co. , Inc. 
Drawer 366, 'fuckahoe Rd. 
Franklinville, NJ 08322 
(609) 697-2200 
James J. Jessick 



Fredericks Co. 
Philrront Ave. and Anne St. 
Huntingdon Valley, PA 19006 
(215) 947-2500 
Telex: FJG 
Lawrence P. \'41.ite 

Friedrich & Dinm:x:k, Inc. 
Wheaton Ave. 
Millville, NJ 08332 
(609) 825-0305 
Victor G. Plurnbo 

Garner Glass Co. Inc. 
177 S. Indian Hill Blvd. 
ClaremJ11t, CA 91711 
(714) 626-3526 
T. H. Garner 

General Electric Co. 
Lanp Canp. & Tech. Prod. Div. 

21800 Tungsten Rd. 
Cleveland, OH 44117 
(216) 266-2451 
Telex: 985569 
E. F. Apple 

Gillinder Brothers, Inc. 
Bax 1007 
Port Jervis, NY 12771 
(914) 856-5375 
E. H. Gillinder 

Globe-Amerada Glass Co. 
2001 Greenleaf Ave. 
Elk Grove Village, IL 60007 
(312) 364-2900 
Telex: 280 398 
Cannen Mazzocki 

Harvey Industries, Inc. 
1201 Chestnut St. 
Clarksburg, WV 26301 
(304) 624-5406 

TWX: 304-624-5406 
H. A. Harvey, Jr. 

Indiana Glass Co. 
SUb. of Lancaster Colony Corp. 

Dunkirk, IN 47336 
(317) 768-6789 
J. E. Hooffstetter 

Innotech Corp. 
Glass Products Div. 

2285 Resei:voir Ave. 
Trumbull, er 06611 
(203) 371-0191 

TWX: 710-453-3606 
Telex: 6819164 
R. Donald Gamache 
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Jeannette Shade & Novelty Co. 
Bax 99 
Jeannette, PA 15664 
(412) 523-5567 
'Iheodore Sanliak, III 

Kerr Glass Mfg. Corp. 
501 Shatto Pl., 3rd Floor 
Los Angeles, CA 90020 
(213) 487-3250 
R. W. Norlan 

Kopp Glass, Inc. 
Bax 8255 
Pittsburgh, PA 1521B 
(412) 271-0190 
Ernest L. Yost 

Lancaster Glass Corp. 
240 Main St. 
Lancaster, OH 431300070 
(614) 653-0311 
J. Elmot 

Libbey~s-Ford Co. 
811 Madison Ave. , Box 799 
Toledo, OH 43695 
(419) 247-3731 

TWX: 810-442-1750 
Ronald W. Sked.dle 

Louie Glass Co., Inc. 
Box 791 
Weston, WV 26452 
(304) 269-4700 
Michael R. Stw:m 

Marble King, Inc. 
First Ave. 
Paden City WV 26159 
(304) 337-2264 
Roger W. HOY.tiyshell 
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M:1 terials-Science & Tech. , Inc. 
398 Princeton Court 
College Park-Ladson, SC 29465 
(803) 797-3731 
B.V.J. Rao 

Nester, L. G., Co. 
Sub. of Leeds & Nortlu:up Co. 

Bax 666 
Millville, NJ 08332 
(609) 825-0254 
James E. Wren 

Nuclear Pacific, Inc. 
6701 Sixth Ave. S. 
Seattle, WA 98108 
(206) 763-2170 
Lester E. Filion 

CCLI/Optical Coating lab., Inc. 
Santa Rosa, CA 95407 
(707) 545-6440 

'l'WX: 510-744-2083 
D. Joslyn 

()..Jens-Illinois, Inc. 
General Offices, One Seagate 
Toledo, CH 43666 
(419) 247-5000 
Telex: 4992989 
Clarence D. Pawlicki 

PPG Industries, Inc. 
Glass & Fiber Glass 

One PPG Place 
Pittsburgh, PA 15272 
(412) 434-3131 
J. E. Burrell 

PPG Canada Inc. 
50 St. Clair Ave. W. 
Toronto, Ont. M4V 1M9 
(416) 923-5441 
D. A. Pamsay 

Pairpoint Glass Co., Inc. 
851 Sandwich P.d. 
Saganore, MA 02561 
(617) 888-2344 
Robert Bryden 
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Phoenix Glass 
Consumer & Industrial Div. 

Ninth and Washington Sts. 
M:IDaca, PA 15061 
(412) 775-0010 
Duncan M. Brown 

Pope Scientific, Inc. 
Bax 495 
Menaronee Falls, WI 53051 
(414) 251-9300 
'l'WX: 910-260-3630 . 
Ola.rlotte Zurn 

Pyranatics, Inc. 
3985 Ben Hur Ave. 
Willoughby, CH 44094 
(216) 951-3985 
Telex: 980374 
T. A. Loxley 

RCA Corp. 
Solid State Div. 

Rt. 202 
&::Jrerville, NJ 08876 
(201) 685-6000 
'l'WX: 710-480-9333 
R. S. Pepper 

Ray-Lite Glass, Inc. 
Box 1881 
South Gate, CA 90280 
(213) 567-2201 
Robert Lee Anderson 

Reliance Glass Vbrks, Inc. 
17 Gate.way Frl. 
Bensenville, IL 60106 
(312) 766-1816 
J. R. Pyne 

Scandia Glass Vbrks, Inc. 
Box 562 
Kenova, WV 25530 
(304) 453-1339 
Rod L. Berqquist 

Schott Glass Te::hnologies, Inc. 
400 York Ave. 
IXlryea, PA 18642 
(717) 457-7485 
('l'WX: 510-671-4535 
F. E. Herkt 



Shatterproof Glass Corp. 
4815 Cabot Ave. 
Detroit, MI 48210 
(313) 582-6200 
William B. Chase 

Sloan Glass, Inc. 
Box 182 
CUlloden, WV 25510 
(304) 743-9101 
Olarles T. Sloan 

Smith, L. E., Glass Co. 
Box 963 
Mt. Pleasant, PA 15666 
(412) 547-3544 
Hank Oppermann 

Specialty Glass, Inc. 
305 Marlborough St. 
Oldsmar, F. 33557 
(813) 855-5779 
Richard W. Petticrew 

super Glass Corp. 
1020 E. 48th St. 
Brooklyn, NY 11230 
(212) 469-9300 
B. Friedman 

Victor-M:irsh 
Div. of '103, Inc. 

1227 E. Hennepin Ave. 
Minneapolis, MN 555414 
(612) 331-8880 
Marshall Sipkins 

Vitrifunctions 
Box 694 
Greensburg, PA 15601 
(412) 925-9448 
Karl E. Sieber 

Wheaton Industries, Inc. 
Div. of Wheaton Industries 

Wheaton Ave. 
Millville, NJ 08332 
(609) 825-1400 

'IWX: 510-687-7558 
Frank H. Wheaton, Jr. 

Glass, Structural 

AFG Industries, Inc. 
Box 890 
Bridgeport, -wv 26330 
(304) 739-4355 
Wayne Basler 

AFG Industries, Inc. 
Box 929 
Kingsport, 'IN 37662 
(615) 229-7200 
Wayne Basler 
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American Tenpering, Inc. 
33200 Western Ave. 
Union City, CA 94587 
(415) 471-6811 
Telex: 336302 
M. L. Burke 

Artistic Glass Products Co. 
Kunu:y Fd., Box C 
Trumbauersville, PA 189700051 
(215) 536-0333 
Telex: 84-6370 
Jonathan R. Bolton 

Gld::>e-Arnerada Glass Co. 
2001 Greenleaf Ave. 
Elk Grove Village, IL 60007 
(312) 364-2900 
Telex: 280 398 
Carmen Mazzocki 

Hord.is Brothers, Inc. 
825 Hylton F.d. 
Pennsauken, NJ 08110 
(609) 662-0400 
'IWX: 710-892-1814 
V. A. Hord.is 

Libbey-<:Mens-Ford Co. 
811 Madison Ave., Box 799 
'Ibledo, OH 43695 
(419) 247-3731 

'IWX: 810-442-1750 
Ronald W. Skeddle 
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Pittsburgh Corning Corp. 
800 Presque Isle Dr. 
Pittsburgh, PA 15239 
(412) 327-6100 
Telex: 86-6518 
J . . L. Baldwin 

Shatterproof Glass Crop. 
4815 cabot Ave. 
Detroit, MI 48210 
(313) 582-6200 
William B. Chase 

Insulation, 'Iherrral & Acoustical 

American Tempering, Inc. 
33200 Western Ave. 
Union City, CA 94587 
(415) 471-6811 
Telex: 336302 
M. L. Burke 

Avco Corp. 
Systems Div. 

201 Lowell St. 
Wilmington, MA 01887 
(617) 657-4423 
('IWX: 710-34 7-69 30 
J. J. Mahoney 

Babcock & Wilcox Co. 
Insulating Prcducts Div. 

Box 923 
Augusta, GA 30903 
(404) 796-4200 

'IWX: 810-755-4022 
J. B. Given 

Brunswick Corp. 
Defense Div. 

One Brunswick Plaza 
Skokie, IL 60077 
(312) 470-4700 

'IWX: 910-223-3602 
Telex: 2-53221 
H. E. Ehnis 
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C-E Refractories 
Div. of Conbustion Engineering 

Box 828 
Valley Forge, PA 19482 
(215) 337-1100 
'IWX: 510-660-4837 
T. J . .r-tCarty 

Certain-Teed Corp. 
Insulation Group 

Box 860 
Valley Forge, PA 19482 
(215) 687-5000 
'IWX: 510-668-2982 
Telex: 845-263 
IX:menic Tessari 

C1arnpian Spark Plug Co. 
Ceramic Div. 

20000 Canner Ave. 
Detroit, MI 48234 
(313) 891-4040 
Telex: 286480 
Neil P. Atherton 

Colorado Refractories Corp. 
Box 1567, 309 S. llth St. 
Canan City, CX> 61212 
(303) 275-7555 
F. A. M.leller 

Eagle-Picher Industries, Inc. 
Q..Iapaw Ceramics Dept. 
Box 798 
Q..Iapaw, OK 74363 
(918) 673-2201 
'IWX: 9lo-840-3270 
'Ihanas E. Petry 

FIBREX, Inc . 
Box 1148 
Aurora, IL 60507 
(312) 896-4800 
Telex: 72-0405 
Victor Van Schlegell III 

Ferro Corp. 
One Erieview Plaza 
Cleveland, 00 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 



Fiber Materials, Inc. 
Biddef ord Industrial Park 
Biddeford, MI 04005 
(207) 282-5911 
Maurice H. SUbilia, Jr. 

Findlay Refractories Co. 
Box 517 
Wa.shington, PA 15301 
(412) 225-4400 
('IWX: 51--690-8506 
L. H. Farmer 

Fireline, Inc. 
Jones St. 
Youngs~, OH 44502 
(216) 743-1164 
Roger Jones 

Fyrepel Products, Inc. 
Bax 518 
Newark, OH 43055 
(614) 344-0391 
J. H. Weaver 

GI'E Products Corp. 
Wesgo Div. 

477 Harbor Blvd. 
Bel.rcont, CA 94002 
(415) 592-9440 
Telex: 348-3032 
Peter w. Sni. th 

Gcx:xiyear Aerospace Corp. 
1210 Massillon P.d. 
Akron, OH 44315 
(216) 794-2121 
n-lX: 810-431-2080 
Telex: 098-6439 
R. W. Clark 

Holden, A.F.' Co. 
2195 Milford Rd. 
Milford, MI 48042 
(313) 685-1591 

C. A. Zavorskas 

Industrial Insulations, Inc. 
13300 E. Nelson Ave. 
City of Industry, CA 91746 
(213) 960-4081 
Telex: 6971021 
Carl E. Frahrre 
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Inland Enterprises, Inc. 
10237 Berea P.d. 
Cleveland, OH 44102 
(216) 961-7600 
Eirm=tt K. Chambers 

International Venniculite Co. 
Bax 66 
Girard, IL 62640 
(217) 627-2193 
'IWX: 910-663-3486 
Max N. Orr 

I 
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Manville Building Materials Group 
Box 5108-RF I 
Denver, CO 80217 
(303) 978-2000 
Telex: 208585 I 
T. J. Winter 

Manville canada Inc. 
295 'Ihe West Mall 
Toronto, OOt. M9C 4Z7 
C. T. Helm 

Mat' ls Div. & Fab. Canp. Div. 
Ann:::o Aero. & Strat. Mat' ls. Gr. 

I 
I 

840 Ner..vp:>rt Ctr. Dr., SUite 260 I 
Ner..vp:>rt Beach, CA 92660 . 
(714) 720-9300 
'IWX: 213-327-8100 
Telex: 67-7168 
Haward T. CUsic 

Mearl Corp. 
Foam & Chemicals Div. 

Box 208 
Roselle Park, NJ 07204 
(201) 245-9500 
Telex: 499-3506 
J. W. Zarakas 

Mykroy/Mycalex 
A. Nortek Co. 

125 Clifton Blvd. 
Clifton, NJ 07011 
(201) 779-8866 
Jack Liker 
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(),yens-COrning Fiberglas Corp. 
Fiberglas TcMer 
Toledo, OH 43659 
(419) 248-8000 

'IWX: 419-379-0218 
Betty Nethers 

PDH, Inc. 
Box 551 
Clester, NY 10918 
(914) 469-2193 
Philip D. Hamling 

Pittsburgh Corning Corp. 
800 Presque Isle Dr. 
Pittsburgh, PA 15239 
(412) 327-6100 
Telex: 86-6518 
J. L. Baldwin 

Pyro Engineering Co. 
14801 Anson Ave. 
Santa Fe Springs, CA 90670 
(213) 802-2463 
T. G. Sawyer 

Refractoz:y Prcx:iucts Co. 
770 Tollgate Rd. 
Elgin, IL 60120 
(312) 697-2350 

R. K. W:Jodruf f 

P.ock W::X:>l Mfg. Co. 
Box 506 
Leeds, AL 35094 
(205) 699-6121 
E. F. CU.sick 

Santa Fe Textiles, Inc. 
3151 w. Adams 
Santa Ana, CA 92704 
(714) ·751-7733 

'IWX: 910 595 1959 
Bob Inman 

Sauder Energy Systems, Inc. 
Pyro-Bloc Div. 

221 Weaver St., Box 1908 
Emporia, KS 66801 
(316) 343-2308 
Telex: 420-458 
A. M. Granda 
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Sohio Electro Minerals Co. 
Box 423 
Niagra Falls, NY 14302 
(716) 278-6288 
Telex: 6711292 
Hans H. Jacobsen 

Steuler International Corp. 
5060 Navarre Rd., S.W. 
Canton, 00 44706 
(216) 478-0245 
Telex: 983480 
Manfred Grove 

'Ihermatex Corp. 
'Ihenn-X/'lllermalite Div. 

Box 125, 4521 warren Rd. 
Newton Falls, 00 44444 
(216) 872-5751 
C. L. Piontkowski 

'Ihurston, C. E. , & Sans, Inc. 
Box 2411 
Norfolk, VA 23501 
(804) 627-3422 
c. E. 'lllurston, Jr. 

Zero Refractories, Inc. 
15333 Pacho Rd. 
Taylor, MI 48180 
Ronald J. Rlth 

Zircar Products, Inc. 
110 N. Main St., Box 458 
Florida, NY 10921 
(914) 651-4481 
Telex: 996608 
Bernard H. Hamling 



Insulators, Electrical 

Akron Porcelain & Plastics Co. 
Box 3767 
Akron, OH 44314 
(216) 745-2159 

G. H. Lewis III (P) 

Al..berax Corp. 
Industrial Park 
New Bedford, MA 02745 
(617) 995-1725 
Bache M:E. Renshaw (P) 

Arrphenol Products 
4300 <:amerce Ct. 
Lisle, IL 60532 
(312) 983-3500 
George S. Trimble (P) 

Cer~Tek, Inc. 
Box 1437 
Costa ~sa, CA 92626 
(714) 548-4986 
H.C. Pearch (P) 

Ceramaseal 
Div. of Clevepak Corp. 

Box 25 
New Lebanon Center, i-JY 12126 
(518) 794-7800 
Telex: 14-5442 
F.R. Petricone 

Olarrpion Spark Plug Co. 
Ceramic Div. 

20000 Conners Ave. 
Detroit, .MI 48234 

(313) 891-4040 
Telex: 2d6480 
Neil P. Atherton 

Chance, A.B., Co. 
Div. of Elrerson Electric 

Box 838 
Parkersburg, WV 26102 
(304) 485-7981 
Telex: 44-7410 
R. E. Neptune 

Clevepak Corp. 
Lapp Insulator Div. 

Gilnert St. 
LeF.oy, NY 14482 
(716) 768-6221 
'IWX: 510-244-3709 
J. l:..Ugene Watson 

Coors Porcelain Co. 
600 Ninth St. 
Golden, co d0401 
(303) 278-4000 
Telex: 45S93 
R. Derald Vhiting 

Detoronics Corp. 
10660 E. Rush St. 
South El t-bnte, CA :H733 
(dl8) 579-7130 

'IWX: 910-Sd7-3436 
Telex: S87-3436 
Richard J. Baroda 

Diarronite Products 
Sl..lO. W.R. Grace & Co. 

453 M::::Conkey St. 
Shreve, OH 44676 
(216) 567-2145 
Telex: 98-6342 
R. L. Marion (P) 

Du-CO ceramics Co. 
Box 56d 
Saxonburg, PA 160:56 
(412) 352-1511 
Reldon w. Cooper (P) 

Eagle-Picher Industries, Inc. 
Quapaw Ceramics Dept. 

Box 79'd 
<,Juapaw, OK 74363 
(918) 673-2201 

'IWX: 910-040-3270 
'Ihanas t.:. Petry ( P) 

Electro Ceramic Industries 
75 Kennedy St. 
Hackensack, NJ 07601 
(201) 342-2630 
Herbert w. Schlanann (P) 
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Fels Refractories, Inc. 
1133 Inman Ave. 
Edison, NJ Od820 
(201) 757-0767 

N. F. Younghans 

Ferro Corp. 
One Erieview Plaza 
Cleveland, OH 44114 
(216) 641-85<30 
Telex: 980165 
A. Posnick 

Gl'E Products Corp. 
Wesgo Div. 

477 Harbor Blvd. 
BeJ..rront, CA 94002 
(415) 592-9440 
Telex: 348-3032 
Peter w. Smith 

Glass Beads Co. 
580 1'bnastery Dr. 
Latrobe, PA 15650 
(412) 537-7791 
E.R. 'Ibstevin, Jr. 

Grace, W.R., & Co. 
Dewey & Almy Chemical Di v. 

55 Hayden Ave. 
Lexington, MA 02173 
(617) d61-6600 

TWX: 710-326-0744 
C. H . .t:::hlers (P) 

Hartford Faience Co. 
Box 6279, Sta. A 
Hartford, CT 06106 
(203) 249-8551 
L. H. Rankin (P) 

Heany Industries, Inc. 
Industrial Ceramic Div. 

Box 38 
Scottsville, NY 14546 
(716) 839-2700 
Telex: 955-439 
Scott Zolnier (P) 

Hueckel Qlina & l?orcelain Co. 
HCP Industries 

2822 Durfee Ave. 
.c:l 1'bnte, CA 91732 
(8li;) 579-417d 

No:rrran Hueckel (P) 

Interpace Corp. 
Box 1111 
Parsippany, NJ 070S4 
(201) 335-1111 

TWX: 910-321-42~0 

Telex: 136421 
John F. t-E.ypole (P) 

Ipsen Ceramics 
Div. of Ipsen Industries 

325 John St. 
Pecatonica, IL 61063 
(815) 239-23J5 
Telex: 25-7462 
James Cloud 

Isolantite Mfg. Co., Inc. 
337 Warren Ave. 
Stirling, NJ 07960 
(201) 647-3333 
George w. Lurnpe (P) 

Joslyn i.'1fg. & Supply Co. 
Pineo Div. 

Li.m3., NY 14485 
(7lb) 624-1110 
Telex: 6461::14 
Donald G. Fa-Jell 

Knox Porc8lain Corp. 
S'uo ~ of Porcelain Pro.iucts Co. 

2706 Mynderse Ave. 
Knox, 'IN 37921 
(615) S23-dl~7 

Telex: 55 7440 
John £. Imhoff 
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Larnbertville Ceramic & Mfg. Co. , Inc. 
Box 128 
Larru:::lertville, NJ 0~530 
(609) 397-2900 
Telex: 642212 
Richard B. Cass 



Locke Insulators, Inc. 
2525 Insulator Dr. 
Baltirrore, MD 21230 
(301) 752-8020 
Telex: 87-885 
M. Shibata 

M:l.ida Develq:mant Co. 
Box 3529, 20 Libby St. 
Hampton, VA 23663 
(804) 723-0785 
Telex: 823443 
D. H. ~itt 

M:::.Danel Refractory Co. 
Box 560 
Beaver Falls, PA 15010 
(412) 843-8300 
Telex: 86-6159 
S. W. M::.Danel 

Metsch Refractories, Inc. 
Box 268 
Chester, WV 26034 
A. V. Hays 

Mykroy/Mycalex 
A Nortek Co. 

125 Clifton Blvd. 
Clifton, NJ 07011 
(201) 779-8866 
Jack Liker 

National Ceramic Co. 
Box 280 
Trenton, NJ 08602 
( 609) 394-537 3 
Vincent Colletti 

New Jersey Porcelain Co., Inc. 
Box 5103 
Trenton, NJ 08638 
(609) 394-5376 
Bence M. Bielawski 

Ohio Brass Co. 
380 N. M:l.in St. 
M:tnsf ield, OH 449031319 
(419) 522-7111 
Telex: 24104 
D. E. Winters 

Porcelain Products Co. 
225 N. Patterson St. 
Carey, OH 43316 
(419) 396-7621 
Telex: 242451 
Paul Richards 
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Quartzite Processing, Inc. 
Six Holyoke St. 
M:l.iden, MA 02148 
(617) 322-1380 
Julius H. Westerman 

Richards, Arklay S. , Co. , Inc • 
72A Winchester St. 
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Newton Highlands, MA 021611793 I 
(617) 527-43dS 

TWX: 617 527 1512 
L. .t<. Richards 

Santa Fe Textiles, Inc. 
3151 w. Adams 
Santa Ana, CA 92704 
(714) 751-7733 

TWX: 910 595 1959 
Bob Innan 

Saxonburg Ceramics, Inc. 
Sub. of Lava Crucible Refr. 

Box 157 
Saxonburg, PA 16056 
(412) 352-1561 
William R. Golya 

Smith & Stone (1982) Inc. 
2 Glen Pd. 
Georgetown, CNI'. L7J 2P4 
(416) 457-6000 
Jim Del Greco 

Star Porcelain Co. 
101 M.rirhead Ave. 
Trenton, NJ 013638 
(609) 392-31~4 
Telex: FDZ 
c. c. Weigold 

Steward, D.M., Mfg. Co. 
Box 510 
Chattanooga, .'IN 37401 
(615) 867-4100 
Telex: 55-8490 
Clarence S. Mills, Jr. 

Co. 
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Union carbide Corp. 
Specialty PoY.tier Business 

Box 24184, 1500 Polco St. 
Indianatx=>lis, lli 46224 
(317) 240-2500 
I:Oug Dickerson_ 

Union Electrical Porcelain Co. 
l:3ox 762 
Trenton, ID 08605 
(609) 392-1881 
Frederick P. Van Orden 

Universal Clay Products Co. 
Box 1631 
Sandusky, OH 44870 
(419) 626-4912 
David C. Fuller 

Varian Associates 
EIMAC Div. 

301 Industrial way 
San carlos, CA 94070 
(415) 592-1221 

'IWX: 910-376-4893 
Tare Sege 

Victor Insulators, Inc. 
Box B, 280 M3.ple Ave. 
Victor, NY 14564 
(716) 924-2127 
'IWX: 510-254-8548 
R. J. Graczyk 

Westinghouse Electric Corp. 
Industrial Ceramics Plant 

Porcelain Park, 333 W. Third St. 
Derry, PA 15627 
(412) 539-6235 
G. L. Hixson 

Wisconsin Porcelain Co. 
120 Lincoln St. 
Sun Prairie, WI 53590 
L. J. Stohl 

Porcelain, Technical 

Accuratus Ceramic Corp. 
Rt. 4, Brass castle Rd. 
washington, JN 07JU2 
(201) 6o~-Od80 

P.a.yr1ond Tsao 

Akron Porcelain & Plastics Co. 
Box 3767 
Akron, OH 44314 
(216) 745-2159 
G. H. Lewis III (P) 

Austenal Dental, Inc. 
5101 Keeler Ave. 
Olicago, IL - 606J~ 
(312) 735-0600 

TWX: 910-221-0262 
H. Olle Hulten (P) 

Bolt Technical Ceramics, Inc. 
Box 7ld 
Conroe, TX 77301 
(409) 539-2552 
Telex: 774-578 
W. E. Bolt (P) 

CTS Corp. 
~OS N. West rllvd. 
El.J<hart, IN 4 6 514 
(219) 293-7511 

TWX: dl0-294-2167 
Rooert D. Hostetter 

Ceram-Tek, Inc. 
Box 1437 
Costa ~<k:sa, CA 9Lti2ci 
(714) S4o-49Uti 
H.C. Pearch (P) 

Coors Porcelain Co. 
600 Ninth St. 
Golden, CO 80401 
(303) 278-4000 
R. Derald Whiting 

Duramic Products, Inc. 
426 Ccmcercial Ave., Box 420 
Palisades Parh, ID 07650 
(201) 947-i:3313 
Nicholas Friedman (P) 
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Ferro Corp. 
CXle Erieviev.r Plaza 
Cleveland, OH 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 

Ferro Enameling Co. 
Box 2246 
03kland, CA 94621 
(415) 532-0266 

M. E. Hurrphrey 

Glass Beads Co. 
580 r.bnastery Dr. 
Latrobe, PA 15650 
(412) 537-7791 
E. R. Tostevin, Jr. 

Hartford Faience Co. 
Bax 6279, Sta. A 
Hartford, er 06106 
(203) 249-8551 
L. H. Rankin 

Hueckel China & Porcelain Co. 
HCP Industries 

2822 N. I:Xirfee Ave. 
El r.bnte, CA 91732 
(818) 579-4178 
Norman Hueckel 

Independent Porcelain 
P.O. Box 1234 
Madicine Hat, ALTA TlA 7M9 
(403) 527-3348 
Frank Weidal 

Ipsen Ceramics 
Div. of Ipsen Industries 

325 John St. 
Pecatonica, IL 61063 
(815) 239-2385 
Telex: 25-7462 
James Cloud 

Lambertville Ceramic & Mfg. Co. , Inc. 
Bax 128 
Lamoertville, NJ 08530 
(609) 397-2900 
Telex: 642212 
Richard B. cass 
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Lava Crucible Refractories Co. 
Box 278 
Zelienople, PA 16063 
(412) 452-6050 

Furman South III 

Levi ton Mfg. Co. , Inc • 
59-25 Little Neck Pkwy. 
Little Neck, NY 11362 
(212) 229-4040 

'IWX: 710-5d4-2362 
Harold Leviton 

Metsch Refractories, Inc. 
Box 268 
Chester, WV 26034 
(304) 387-1067 

A. V. Hays 

Ney, J. M., Co. 
Maplewood Ave. 
Bloanf ield, er 06002 
(203) 242-2281 
Telex: 9-923d 
Robert H. Saunders, Jr. 

Orthocast Industrial Products 
Pennwalt-Jelenko 

99 Business Park Dr. 
Arrconk, NY 10504 
(914) 273-8600 
Tele:x: 646336 
John Rohan 

Porcelain Pro:lucts Co. 
225 N. Patterson St. 
Carey, OH 43316 
(419) 396-7621 
Telex: 242451 
Paul Richards 

Rosenthal Technik North America 
Technical Ceramics Group 

100 Niantic Ave. 
Providence, RI 02907 
(401) 943-2200 
Telex: 6814106 
John Hatfield 
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Saxonburg Ceramics, Inc. 
Sub. of lava Crucible Refr. Co. 

Box 157 
Saxonburg, PA 16056 
(412) 352-1561 
William R. Golya (P) 

Star Porcelain Co. 
101 M.Urhead Ave. 
Trenton, NJ 94303 
(609) 392-3154 
Telex: FDZ 
C. C. Weigold (P) 

Victor Insulators, Inc. 
Box B, 280 Maple Ave. 
Victor, NY 14564 
(716-2127 
'IWX: 510-254-3548 
R. J. Graczyk 

Wisconsin Porcelain Co. 
120 Lincoln St. 
Sun Prairie, WI 53590 
(608) 837-5155 
L. J. Stohl 

Porcelain Enamels 

Arrerican Art Clay Co. , Inc. 
4717 W. 16th St. 
Indianapolis, IN 46222 
(317) 244-6871 
Telex: 272145 
L. B. Sandoe, Jr. 

Arrerican Porcelain Enalrel Co. 
12o5 Keating Ave. 
Muskegon, MI 49442 
(616) 726-4756 
Robert J. Long (P) 

Arrerican Standard, Inc. 
Box d305 
Trenton, NJ 08650 
(609) 587-5100 
R. K. Vbod 

Arm:::o , Inc • 
Bax 600 
Middletcwn, OH 45043 
(Sl3) 42S-6S4l 
Peter H. Schroth 

Bovano Industries, Inc. 
~BO S. I-lain St., .aox :LSO 
Cheshire, er 06410 
(203) 272-3:.!0cl 
Da.vid W. Flood (P) 

california Metal ma.mating Co. 
6904 B. Slauson Ave. 
Los Angeles, CA 90040 
(213) 726-16lti 

1'\'JX: 910-580-1760 
H. V. Penton (P) 

Ceramic Coating Co. 
Box 370 
Newport, KY 41072 
(606) 781-1915 
1'elex: 21-4558 
G. E. caldwell (P) 

Ceramic Color & Chemical L°'1fg. Co. 
Box 297 
New Brighton, PA 15006 
(412) 846-4000 
William F. Wenniny, Jr. 

Chi-Vit corp. 
Div. t.agle-Picher Industries 

200 Windsor Dr. 
oak Brook, IL 60521 
(312) 920-noo 
J. D. Grinton (P) 

Colton wartsila, Inc. 
330 W. Citrus 
Colton, CA 92324 
(714) d2S-3032 
M.R. Meyers (P) 

Consolidated Ceramic Products, Inc. 
i338 Cherry St. 
Blanchester, OH 45107 
(513) 7d3-24o4 
Telex: 214504 
H. B. Johnson 



D:gussa Corp. 
Metals and catalyst Div. 

104 New Era Dr. 
S. Plainfield, NJ 07080 
(201) 757-6500 
'IWX: 475247 
H. Banbeck 

Eagle-Picher Industries, Inc. 
Box 779 
Cincinatti, OH 45201 
(513) 721-7010 
Telex: 21-4340 
'll1clm:l.s E. Petry 

Eagle-Picher Industries, Inc. 
Quapaw Ceramics Dept. 

Bax 798 
Qua.paw, OK 74363 
(918) 673-2201 
'IWX: 910-840-3270 
'Ihornas E. Petry 

Eiserurenn Corp. 
Terntek-Allied Div. 

150 E. Dartm:lor Dr. 
Crystal Lake, IL 60014 
(815) 455-4100 
Telex: 282518 
P. W)lff 

Erie Ceramic Arts Co. 
3120 W. 22n.d St., Bax 8324 
Erie, PA 16505 
(814) 833-7758 
Telex: 38-6717 
lbbert B. Schabacker 

Ervite Corp. 
Bax 8287 
Erie, PA 16505 
(814) 838-1911 

C. C. Vicary 

Ferro Corp. 
One Erieview Plaza 
Cleveland, OH 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 

Ferro Ena.rreling Co. 
Box 2246 
oakland, CA 94621 
(415) 532-0266 

M. E. Hurrphrey 

30 

Ferro Industrial Products 
354 Davis Fd. 
Cla.kville, CNr L6J 2Xl 
(416) 845-4277 
Glenn o. Zeller 

Gray & D..ldley Co. 
2300 Clifton P.d. 
Nashville, 'IN 37209 
(615) 327-9585 
Jahn F. Sorey 

Harrmel, 0. Co. 
Bax 475 
Pittsburgh, PA 15230 
(412) 279-0700 
'IWX: 510-697-3371 
R. 0. Harrmel 

Harrmel, 0. Co. (Branch Office) 
14209 Gannet St. 
I.a Mirada, CA 90638 
(213) 921-3491 

'IWX: 910-596-1875 
M. Dum:mt 

Independence Foundry & Mfg. Co. 
Bax 1036 
Independence, M) 64051 
(816) 252-8180 
John Mitchell 

Inland Finishing Corp. 
Box 608 
SUnbury, al 43074 
(614) 965-3008 
Robert E. Bolt 

Jones Metal Products Co. , Inc. 
Box 179 
"VEst Lafayette, al 43845 
(614) 545-6381 
Edwin F. Mulligan 
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M:lytag Co. 
403 W. Fourth St. N. 
Newton, IA 50208 
(515) 792-7000 
Telex: 47-8454 
Daniel J. Drum 

Nyacol Products, Inc. 
Megunco P.d. 
Ashland, MA 01721 
(617) 881-2220 
Telex: 95-5439 
Robert M. Lurie 

Parco Products Group 
!-bbay 01.emical Corp. 

5601 F.a.stern Ave. 
Baltim:Jre, MD 21224 
(301) 633-9550 
William A. Hubbard 

Pfaudler Co. 
1000 ¥-Est Ave. 
Rochester, NY 14692 
(716) 235-1000 
Telex: 97-8239 
W. A. Hinmler 

P. G. Bell, V'Esteel Bldg, Products 
60 Armstrong Ave. 
Georgeta.vn, CNI' L7G 4R9 
( 416) 453-8380 

A. Buisman 

Porcelain Enamel Finishers, Inc. 
3221 W. 30th St. 
OU.cago, IL 60623 
(312) 247-3221 
Mitchell Cooper 

Porcelain Enamel Inc. 
Drawer J 
Denver, CO 80209 
(303) 733-1112 

Porcelain Industries, Inc. 
Box 90228 
Nashville, 'IN 37209 
(615) 320-7400 
John M. Walsh 

Porcelain ~tals Corp. 
1400 S. 13th St. 
Louisville, KY 40210 
(502) 635-7421 
J. H. M::Bride 

Regal ware, Inc. 
Kewaskum, WI 53040 
(414) 626-2121 
'™X: 260038 
James D. Reigle 

Roesch, Inc. 
Bax 328 
Belleville, IL 62222 
(618) 233-2760 
Robert Voges 

lbuse & Shearer 
Bax 358 
Trenton, NJ 08603 
(609) 393-0066 

A. L. Shearer 

Smith, A. 0., Corp. 
Bax 584 
Milwaukee, WI 53201 
( 414) 44 7-4000 
~: 910-262-3388 
D. H. Stieoer 

31 

Southwestern Porcelain, Inc. 
Box d 
Sand Springs, OK 74063 
(918) 245-1375 
Terry Pace 

Steuler International Corp. 
5060 Navarre R:i., s.w. 
canton, CH 44706 
(216) 478-0245 
Telex: 983480 
Manfred Grove 

Technology, Inc. 
Industrial Products Div. 

335 N. Griffin St. 
Grand Haven, MI 49417 
(606) 846-2020 
Art Denrro..m 



'lllanas Industries, Inc. 
207 E. Broadway 
IDuisville, KY 40202 
(502) 582-3771 
'lllanas Fuller 

'lllarpson Enamel 
Div. of Ceramic Coating Co. 

650 Colfax Ave. 
Bellevue, KY 41073 
(606) 291-3800 
'lliX: 214558 
Martin Hanson 

Vitreous Steel Products Co. 
23811 Chagrin Blvd. 
Cleveland, OH 44122 
(216) 464-2900 
Telex: 98-0267 
John F. Kendall 

Yfileeling Pittsburgh Steel Corp. 
Box 118 
Pittsburgh, PA 15230 
(412) 471-3600 
'lliX: 710-932-8248 
Foger C. !-t::Lean 

Wllrlpool Corp. 
Administrative Center 

2000 U.S. 33 N. 
Benton Harbor, MI 49022 
(616) 926-5000 
'lliX: 810-270-3110 
L. A. Wampach 

Sanitary vare 

American Standard, Inc. 
Box 8305 
Trenton, NJ 08650 
(609) 587-5100 
R. K. WJod. 

Annitage Shanks-Kolgore, Inc. 
Box 472 
Kilgore, TX 75662 
(214) 984-3525 

D. M. wal.kup 

I 
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I 
Artesian Industries, Inc. 

I 1723 W. Fourth St. 
Mansfield, OH 44906 
{ 419) 522-4 211 

I Allen C. Menke 

Briggs 
A Jim walter Co. I 1500 N. Dale Mab.ry 
Tanpa, FL 33607 
(813) 871-4343 

I B. Stern 

Colton wartsila, Inc. 
330 W. Citrus I Colton, CA 92324 
(714) ti25-3032 
Telex: 676 408 I M. R. Meyers 

Crane canada Ltd. 

I 15 Crane Ave. 
Stratford, CNI' 
(519) 271-6150 

Eliger Plurnbingware Div. I 
Household Mfg. 

921 S. Ell~rth Ave. 

I Salem, OH 44460 
(216) 332-4691 
Gary Dillon 

I Ferro Corp. 
Che Erieview Plaza 
Cleveland, OH 44114 I (216) 641-8580 
Telex: 980165 
A. Posnick 

I Flamingo Tile Corp. 
Box 112 

I Lake wales, FL 33853 
(813) 676-3441 
Telex: 803-780 
James A. Baldauf I 

Gerber Plurrt>ing Fixtures Corp. 
4656 W. Touhy Ave. 

I Llncolnwood, IL 60646 
(317) 459-5113 
Karl D. Miller 

I 
I 
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Hueckel Qlina & Porcelain Co. 
HCP Industries 

2822 N. Durfee Ave. 
El !vbnte, CA 91732 
(818) 579-4178 
Noncan Hueckel 

Lenape PrOOucts t Inc• 
Rt. 31 
Pennington, NJ 08534 
(609) 737-0206 
Helen F. Brown 

Mansfield Plurrbing Products 
Div. of Clevepak Corp. 

150 E. First St. 
Perrysville, OH 44864 
(419) 938-5211 
R. H. I:Xlbler 

Neosid Canada Ltd. 
10 Vansco Rd. 
Toronto, CNI' M3Z SJ4 
(416) 251-2831 
w. Humber 

NI Plumbing Fixtures 
Box 370 
Walnut, CA 91789 
(818) 965-3394 
H. J. Meany 

New Jersey Porcelain Co., Inc. 
Box 5103 
Trenton, NJ 08638 
(609) 394-5376 
Vence M. Bielawski 

Norceran Inc. 
P.O. Box 370 
Ingleside, CNJ.' KOC lMO 
(613) 537-2262 
Margaret Jones 

Pixley/Ceric 
2000 W. Union Ave. 
Engl~, co 80110 
(303) 762-1731 

'IWX: 910-931-2682 
Francis V. Pixley 
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smith & Stone (1982) Inc. 
2 Glen Rd. 
Georget.a.vn, CNI' L7J 2P4 
( 416) 45 7-6000 
Jim Del Greco 

Universal-Rundle Corp. 
217--N. Mill St. I Bax 960 
New castle, PA 16103 
(412) 65d-6631 
David C. Cooke 

Verson Allsteel Press Co. 
Bax 15828 
Dallas, TX 75215 
(214) 371-1301 
Telex: 073-2389 
c. J. Kelleher 

Walltech Ba.thware 
Cornwall, CNJ.' 
Paul Robbins 

Wenczel Tile Co. 
Box 5308 
Trenton, NJ 08638 
(609) 599-4503 
Walter R. Wenczel 

Willette Corp. 
Kilrrer Ave. & Reed St. , Bax 28 
New Brunswick, NJ 089030028 
(201) 545-2723 
Stephen A. Miller 

Seals, Ceramic-~tal 

Alberox Corp. 
Industrial Park 
New Bedford, MA 02745 
(617) 995-1725 
Bache M::E. Renshaw 

American FeldrrDJ.ehle Corp. 
Bax 2090 
Hendersonville, NC 28793 
(704) 693-0241 
Telex: 577434 
Masahiko Nakano 



Bates Associates 
1412 Cronwell Dr. 
Can;>bell, CA 95008 
( 408) 377-0777 
Irving Stem 

Bolt Technical Ceramics, Inc. 
Box 178 
Conroe, Tx 77301 
(409) 539-2552 
Telex: 774-578 
W. E. Bolt 

Boride Products, Inc. 
2879 Aero Park Dr. 
Traverse City, MI 49684 
(616) 946-2100 
Telex: 23-0518 
James w. Frederick 

Brush Well.mm, Inc. 
17876 St. Clair Ave. 
Cleveland, OH 44110 
(216) 486-4200 

'n'JX: 810-421-8826 
Telex: 980-248 
H. G. Piper 

Ceradyne, Inc. 
3030-A S. Red Hill Ave. 
Santa Ana, CA 92705 
(714) 549-0421 
Telex: 182-273 
Joel P. M'.Jskowitz 

Cerarcaseal 
Div. of Clevepak Corp. 

Box 25 
New Lebanon Center, NY 12126 
(518) 794-7800 
Telex: 14-5442 
F. R. Petricone 

Cerarnatec, Inc. 
163 W. 1700 South 
Salt Lake City, UT 84115 
(801) 486-5071 
Telex: 36-4412 
Ronald S. Gordon 

Clevepak Corp. 
I.a.pp Insulator Div. 

Gilbert St. 
LeRoy, NY 14482 
(716) 6221 
'n'JX: 510-244-3709 
J. lligene Watson 

Coors Porcelain Co. 
600 Ninth St. 
Golden, CO d0401 
(303) 278-4000 
Telex: 45593 
R. Derald Whiting 

Detoronics Corp. 
10660 E. Rush St. 
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South El M:mte, CA 91733 
(818) 579-7130 

'n'JX: 910-587-3436 
Telex: 587-3436 
Richard J. Baroda 

Diarcon.ite Products 
SUb. w. R. Grace & Co. 

453 W. M:Cankey St. 
Shreve, OH 44676 
(216) 567-2145 
Telex: 98-6342 
R. L. Marion 

Driver, Wilbur B. , Co. 
Sub. of GTE Sylvania, Inc. 

ld75 M:Carter Hwy. 
Neward, NJ 07104 
(201) 481-3100 
R. W. t-t:oney 

Electro Ceramic Industries 
75 Kennedy St. 
Hackensack, NJ 07001 
(201) 342-2630 
Herbert W. Schlanann 

Frenchtown American Corp. 
Eighth and Harrison Sts. 
Frenchtown, NJ 08325 
(201) 996-2121 

n-JX: 510-235-3399 
John D. Fredericks 
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I Glass Beads Co. 

580 ltmastecy Dr. 
Latrobe, PA 15650 

I 
(412) 537-7791 
E. R. 'Ibstevin, Jr. 

Grace, W. R. & Co. 

I Dewey & Almy 01.ernical Div. 
55 Hayden Ave. 
Lexington, MA 02173 

I 
(617) 861-6600 

'IWX: 710-326-0744 
C. H. Ehlers 

I Gul ton Industries, Inc. 
West Div. 

3860 N. River P.d. 

I Schiller Park, IL 60194 
(312) 678-6400 

'IWX: 710-387-1500 

I 
Phillip Sheridan 

Henretite Corp. 

I 
100 I.adge Dr. 
Avon, MA 02322 
(617) 583-7000 
.r.brton I.adge 

I Hi-Shear Corp. 
Ad-Tech Div. 

1. 
2600 Skypark Dr. 
'Ibrrance, CA 90509 
(213) 326-8110 

'IWX: 910-347-7300 

I Telex: 67-4406 
Pen:y Luth 

I I.atronics Corp. 
Box 469, 1001 Lloyd Ave. 
Latrobe, PA 15650 

I 
(412) 539-1626 
Telex: 86-6676 
Ralph R. Sloan, Jr. 

I National Beryllia Corp. 
Greenv.cod Ave. 
Haskell, NJ 07420 

I 
(201) 839-1600 

'IWX: 710-988-5363 
M. Eisenberg 

I 
I 
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Nilcra Ceramics (U.S.A.), Inc. 
3755 E. Main St., SUite 120 
St. Charles, IL 60174 
(312) 377-6262 

'IWX: 910-252-2450 
o. u. Nilsen 

Orthocast Industrial Products 
Pennwalt-Jelenko 

99 Business Park Dr. 
Anronk, NY 10504 
(914) 273-8500 
Telex: 646336 
John Rohan 

Ch.'ens-Illinois, Inc. 
General Offices, Qle Seagate 
'Ibledo, 00 43666 
(419) 247-5000 
Telex: 4992989 
Clarence D. :awlicki 

Pem:o Products Group 
1-bba.y 01.emical Corp. 

5601 Eastern Ave. 
Baltinore, MD 21224 
(301) 633-9550 
Telex: 87730 
William A. Hubbard 

Porcelain Products Co. 
225 N. Patterson St. 
Carey, 00 43316 
(419) 396-7621 
Telex: 242451 
Paul Richards 

Raytheon Co. 
131 Spring St. 
Lexington, MA 02173 
(617) 860-3100 

'IWX: 710-324-656~ 

Telex: 92-3455 
D. B. Holmes 

Smith & Stone (1982) Inc. 
2 Glen P.d. 
Georgetown, CNI' L7J 2P4 
(416) 457-6000 
Jim Del Greco 



Sy 1 vester & Co. 
24700 Highpoint Rd. 
Beachw::xxl, OH 44122 
(216) 831-0880 
Telex: 980-486 
Allan Boyne 

Varian Associates 
EIMAC Div. 

301 Industrial way 
San Carlos, CA 94070 
(415) 592-1221 

'IWX: 910-376-4893 
Tan Sege 

Vitta Corp. 
382 Danbucy Rd. 
Wilton, er 06897 
(203) 762-8366 
A. Petrikas 

Spark Plugs 

AC Spark Plug Div. 
General M:>tors Corp. 

1300 N. IX>rt Hwy. 
Flint, MI 48556 
(313) 766-5000 
Telex: 230-162 
William R. Edwards 

Bend.ix Autolite Corp. 
Autolite Div. of Allied Auto. 

Box 880 
Fostoria, OH 44830 
(419) 435-6655 

'IWX: 810-446-2920 
Mark w. Semeyn 

~ion Spark Plug Co. 
Ceramic Div. 

20000 Conner Ave. 
Detroit, MI 48234 
(313) 891-4040 
Telex: 286480 
Neil P. Atherton 

Heany Industries, Inc. 
Industrial Ceramic Div. 

Box 38 
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Scottsville, NY 14546 
(716) 889-2700 
Telex: 955439 
Scott Solnier 

SGL Industries, Inc. 
76 Ellclid Ave. 
Haddonf ield, NJ 08033 
(609) 429-7400 
Olarles Riffle 

Stitt Spark Plug Co. 
Box 327 
Conroe, TX 77301 
(713) 756-7796 
Telex: 791219 
A. R. Brenholts 

Specialty Ceramics 

AFC Corp. 
5183 W. Western Reserve Rd. 
Canfield, CH 44406 
(216) 533-5581 
Telex: 982499 
Alden D. Powers 

.Accuratus Ceramic Corp. 
Rt. 4, Brass ea.sue Rd. 
'Washington, NJ 07882 
(201) 689-0880 
Raynond Tsao 

Akron Porcelain & Plastics Co. 
Box 3767 
Akron, CH 44314 
(216) 745-2159 

G. H. Lewis III 

Arrerican Feldnuehle Corp. 
Bax 2090 
Hendersonville, NC 28793 
(704) 693-0241 
'l'elex: 577434 
Masahiko Nakano 
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Amtec Industries, Inc. 
Box 40388 
Cleveland, OH 44140 
(216) 871-2887 
Telex: 980131 WDMR 
A. C. Buchta 

Aristocratic I.arc;>s & Lighting 
48 Abell St. 
Toronto , CNI' M6J 3H2 
(416) 535-7805 
Frank Yewman 

Astro Met Associates, Inc. 
9974 Springfield Pike 
Cincinatti, CH 45215 
(513) 772-1242 
Telex: 23 29-5526 
John W. Graham 

B & B Refractories, Inc. 
12121 Los Nietos Rd. 
Santa Fe Springs, CA 90670 
(213) 946-4535 
John F. Svet 

Babcock & Wilcox Industries Ltd. 
1185 walkers Line tbrth 
Burlington, CNI' L7M lLl 
P. B. Crowley 

Boride Prcxiucts, Inc. 
2879 Aero Park Dr. 
Traverse City, MI 49684 
(616) 946-2100 
Telex: 23-0518 
Janes W. Frederick 

Ceradyne, Inc. 
3030-A S. Red Hill Ave. 
Santa Ana, CA (2705 
(714) 549-0421 
Telex: 182-273 
Joel P. M:>skowitz 

Cerarn-Tek, Inc. 
Box 1437 
Costa Mesa, CA 92626 
(714) 548-4986 
H. C. Pearch 

37 

Ceramic Finishing Co. 
Box 498 
State College, PA 16801 
(814) 238-4270 
Henry Kirchner 

Ceramic Systems, Inc. 
3422 Tripp Ct. 
San Diego, CA 92121 
( 619) 4 55-1500 

TWX: 910-822-1402 
R. J. Sisolak 

Certech, Inc. 
Che Park Place W. 
Vb:x:l-Ridge, NJ 07075 
(201) 939-7400 
Telex: 13-9148 
Stuart Uram 

Clevepak Corp. 
Lapp Insulator Div. 

Gilbert St. 
LeRoy, Ny 14482 
(716) 768-6221 

TWX: 510-244-3709 
J. Eugene Watson 

Clow Corp. 
Clay Products Div. 

300 S. Gary Ave. 
Carol Stream, IL 60187 
(312) 653-4300 
D. C. Struve 

Corning Glass WJrks 
Houghton Park 
Corning, NY 14831 
(607) 974-9000 

TWX: 510-252-1384 
Telex: 932-499 
William R. Prindle 

Cotronics Corp. 
3379 Shore Pkwy. 
Brooklyn, NY 11235 
(212) 646-7996 



Precision M=talsmiths, Inc. 
1081 E. 200th St. 
Cleveland, OH 44117 
(216) 481-8900 
Telex: 980506 
R. R. Miller 

Refractory Sales & Service Co., Inc. 
Box 885 
Bessemer, AL 35021 
(205) 424-3980 
Jamas Kunkelman 

Royal China Co. 
60 South 15th St. 
Sebring, OH 44672 
(216) 938-2151 
Jack Winters 

Shen.a:x:i Refractories, Inc. 
Ceramics Div. of TRW, Inc. 

16601 Euclid Ave. 
Cleveland, OH 44112 
(216) 383-4024 
Twx; 810-4218-350 
Telex: 980227 
A. T. Wendt 

Specialty Glass, Inc. 
305 Marlborough St. 
Oldsmar, Fl 33557 
(813) 855-5779 
Richard W. Petticrew 

Spectra-mat, Inc. 
1240 Hwy. 1 
Watsonville, VA 95076 
(408) 722-4116 
Jamas L. Cronin 

Star Porcelain Co. 
101 M.l..irhead Ave. 
Trenton, ID 08638 
(609) 392-3154 
Telex: FDZ 
c. c. Weigold 

'Iherrnatex Corp. 
'Iherm-X/'Iheonalite Div. 
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Box 125, 4521 warren Rd. 
Newton Falls, OH 44444 
(216) 872-5751 
c. L. Piontkowski 

'Iherrro Materials Corp. 
Box 925 
Scott.dale, Gr\ 90079 
(404) 292-4242 
Telex: 80-4565 
D. A. Kenagy 

Varian Associates 
EI.MP.C Div. 

301 Industrial Way 
San Carlos, CA 94070 
(415) 592-1221 

'IWX: 910-376-4893 
Tan Sege 

Varian Associates, Inc. 
611 Hansen Way 
Palo Alto, CA 94303 
(415) 493-4000 

'IWX: 910-373-1731 
Telex: 34-8476 
Jerare J. Meyer 

Zero Refractories, Inc. 
15333 Pacho &:i. 
Taylor, MI 48180 
(313) 374-2300 
Ronald J. Ruth 

Tiles, Floor & Drain, 
Glass, i-bsaic 

American O::ean Tile Co. , Inc. 
Div. of National Gypsum Co. 

1000 N. Cannon Ave. 
Lansdale, PA 19446 
(215) 855-1111 

W. L. Snyder 
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American Standard, Inc. 
Box 8305 
Trenton, NJ 08650 
(609) 587-5100 
R. K. Vb:ld 

Aztec Ceramics Corp. 
4735 Emil Rd. 
San Antonio, TX 78219 
(512) 661-2323 
Roy Gorton 

Binghamton Brick Co., Inc. 
Box 1256 
Binghamton, NY 13902 
(607) 772-0420 
C. Peter Austin, Jr. 

Buchtal Corp., USA 
5780 Peachtree D.mYO:ldy Rd. 
Atlanta, GA 30342 
( 4 04) 256-0999 
'IWX: 810-751-8485 
H. J. Pracht 

Canibridge Tile Mfg. Co. 
Box 15307 
Cincinnati, OH 45215 
(513)1 821-4180 

W. C. Crabtree 

Coler Tiles Ceramic Mfg. Co. 
Box 1030 
Cleveland, MS 38732 
(601) 843-2756 
Scott E. Cooper 

Craycroft Brick Co. 
2301 W. Belrront Ave. 
Fresno, CA 93728 
(209) 268-5635 

K. T. Craycroft 

Endicott Clay Products Co. 
Box 17 Fairbury, NE 68357 
(402) 729-3315 
Roger D. Judd 
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Epro, Inc. 
156 E. Broadway 
Westerville, OH 43081 
(614) 882-6990 
S. L. Stilson 

Erie Ceramic Arts Co. 
3120 W. 22nd St., Box 8324 
Erie, PA 16505 
(814) 833-7758 
Telex: 38-6717 
Robert B. Schabacker 

Flamingo Tile Corp. 
Box 112 
Lake Wales, FL 33853 
(813) 676-3441 
Telex: 803-7b0 
J~s A. Baldauf 

Gulf States Ceramic Tile 
Ceramicus-Houston Div. 

Box 472 
Houston, MS 38851 
(601) 456-3751 
Roble Duncas 

Halton Ceramics 
1200 Unsv.Drth Ave. 
Burlington, CNT L7R 3XS 
(416) 528-6737 
Fred Bishop 

Huntington Tile, Inc. 
Pacific Holding Corp. Div. 

1315 E. 'Ihird St. 
Porrona, CA 91799 
(714) 623-6481 
Telex: 676-377 
I::onald A. Quick 

Hyalyn, Ltd. 
Box 2068 
Hickory, NC 28601 
(704) 322-3400 
Robert Warmuth 

Interstate Brick Co. 
9780 s. 5200 w. 
West Jordan, UT 84084 
(801) 561-1471 
Harvey P. Cahoon 



Kraftile Co. 
800 Kraf tile Rd. 
Frercont, CA 94536 
(415) 793-4432 
J. F. Kraft 

London Tiles, Inc. 
Box 31 
New London, OH 44851 
(419) 929-1551 
R. N. Danison 

Lone Star Ceramics Co. 
Box 810215 
Dallas, TX 753810215 
(214) 247-3111 

Gowan L. Cecil 

Maple Leaf Ceramics 
MJntreal, QUE 
(514) 334-2850 
Bill Vallea 

Metropolitan Industries, Inc. 
Box 9240 
Canton, OH 44711 
(216) 484-4871 
Telex: 752929 
J. Steven F.enkert 

Mid-State Tile 
A Mannington Co. 

Box 1777 
Lexington, NC 27292 
(704) 249-3931 
Telex: 756756 
Fred H. M:Intyre, Jr. 

M:>narch Tile Mfg. , Inc. 
Marshall Div. 

Box 1119 
Marshall, TX 75670 
(214) 935-7928 

TWX: 910-760-5707 
Bob Stevens 

Sikes Co:rp. 
Florida Tile Div. 

One Sikes Blvd. 
Lakeland, FL 33802 
(813) 687-7171 

TWX: 810-867-0465 
Telex: 807280 
Kelley E. Norton 

Stark Ceramics, Inc. 
Box 8880 
Canton, Oh 44771 
(216) 488-1211 
John H. Stewart, Jr. 
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Sb:uctural Stoneware, Inc. 
Box 119 
Minerva, OH 44657 
(216) 868-6434 
Telex: 983464 
Daniel C. Whitacre 

SUnstone Co:rp. 
Box 763 
carnbridge, OH 43725 
(614) 432-5625 
Philip J. Rich 

United States Ceramic Tile Co. 
Box 8049 
Canton, OH 44710 
(216) 866-5531 
Telex: 983437 
Tyge Kyhn-Hansen 

Victor-Marsh 
Div. of 'ICB, Inc. 

1227 Hennepin Ave. 
Minneapolis, tvt.1 55414 
(612) 331-8880 
Marshall Sipkins 

Von Tury Ceramics 
11 Colonial Ct. 
Metuchen, NJ 08840 
(201) 549-0071 
F. Joseph Von Tury 

Wenczel Tile Co. 
Box 5308 
Trenton, NJ 08638 
(609) 599-4503 
Telex: 843-393 
walter R. Wenczel 
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Wenczel Tile Co. of Florida, Inc. 
Box 19368 
Tampa, FL 33686 
(813) 839-5301 
Robert J. Corless 

Whitacr~reer Fireproofing Co. 
E. Libson St. 
Wa.ynesburg, OH 44688 
(216) 866-9331 
J. B. VIDitacre, Jr. 

Winburn Tile Mfg. Co. 
Box 1369 
Little Rock, AR 72203 
(501) 375-7251 
R. E. M:>ulden 
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Directory of Feldspa.thic Mineral Associations 

American Ceramic Society, Inc. 
65 Ceramic Dr. 
Coli.nnbus, OH 43214 
(614) 268-8645 
Richard M. Spriggs (P) 

Associated Glass & Pottery Mfgrs. 
2800 E. Military .Rd. 
Zanesville, OH 43701 
(614) 452-8329 

V4n. Blenko (P) 

Brick Institute of America 
.114 90 Ccmnerce Park Dr. , No 300 
Reston, VA 22091 
(703) 620-0010 
Alan H. Yorkdale 

Ceramic Educational Council 
65 Ceramic Dr. 
Colunbus, OH 43214 
(614) 268-8645 
William B. Shook (P) 

Dry Process Ceramic & Steatite 
Mfgrs. Assn. 

25 N. Broadway 
Tarryta.-m, NY 10591 
(914) 332-0040 

C. Byrne (S) 

Flat Glass .Marketing Assn. 
3310 Harrison 
Topeka, KA 66611 
(913) 266-7013 
Thanas O'Malley (P) 

Glass Packaging Institute 
6345 Elm St., Suite 209 
M:I.ean, VA 22101 
(703) 790-0800 
w. w. Sadd 

International Ceramic Assn., Inc. 
Box 39 
Glen Burnie, ~ID 21061 
(301) 987-9482 
Loretta DeFilippis (P) 

National Ceramic Mfgrs. Assn., Inc. 
3008 Millwocd Ave., Box 11187 
Colunbia, SC 29211 
(803) 252-5646 
Herb Stampfl (P) 

National Institute of Ceramic Engineers 
65 Ceramic Dr. 
Colun.ous, OH 43214 
(614) 268-8645 
Noman H. Harris (P) 

Refractories Institute 
301 Fifth Ave., Suite 1Sl7 
Pittsburgh, PA 15222 
(412) 2s1-07d7 

M. S. Gleeson (P) 

Society of Glass Decorators 
207 Grant St. 
Port Jefferson, NY 11777 
(Sl6) 473-023:l 

A. .i::. warsinsky (P) 

Tile Council of Al.rerica, Inc. 
Box 326 
Princeton, NJ Od542 
(609) 921-7050 
J. V. Fitzgerald 
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Directory of Feldspathic Mineral Suppliers & Distributors 

Able Supply Co. 
Able Refractory Products 

Box 912 
Houston, TIC 77001 
(713) 926-9623 

TWX: 910-881-1744 
Wayne Pratt 

canada Colour & Olemicals Ltd. 
80 Scarsdale Rd. 
I.)Jn Mills, ONT M3B 2R5 
(416) 444-2592 

G. W. Stephen 

Cerarnichrare, Inc. 
Box 327 
Stanford, KY 40484 
(606) 365-9193 
Janes M. Miller 

E.dgev.Dad Potteries 
9 Advance Rd. 
Toronto, ONT M82 2S6 
Ernie DJherty 

Feldspar Corp. 
Box 99 
Spruce Pine, NC 28777 
(704) 765-9051 
E. Clark Jenkins 

Ferro Corp. 
One Erieview Plaza 
Cleveland, OH 44114 
(216) 641-8580 
Telex: 980165 
A. Posnick 

Ferro Industrial Products Ltd. 
354 Davis Rd. 
oakville, ONT L6J 2Xl 
( 416) 845-4277 
Glenn o. Zeller 

Fusion Ceramics, Inc. 
Box 127 
carrollton, OH 44615 
(216) 627-5821 
Richard C. Hannon 

General Colar & Chemical Co. , 
Box 7 
Minerva, OH 44657 
(216) 868-4161 
Carl W. Gartner 

Harrrnill & Gillespie, Inc. 
Box 104 
Livingston, NJ 07309 
(201) 994-3650 
Telex: 139114 
Richard P. Isaacs 

Indusrnin, Inc. 
Box 1445 
Columbus, OH 43214 
(614) 262-1545 
'llleodore P. R3hal 

Indusmin Ltd. 
365 Bloor St. E. 
Toronto, ONT M4W 3IA 
(416) 967-1900 
J. R. Levert 

Inc. 

Industrial Metals & Minerals Co. 
3189 Washington Pii(e 
Bridgeville, PA 15017 
(412) 343-6377 
Robert c. Keqney 

International Minerals & Olan. Corp. 
421 E. Hawley St. 
M..mdelein, IL 60060 
(312) 566-2600 

TWX: 910-233-4146 
G. Thcmas Widger 



Jelenko, J. F., & Co. 
99 Business Park Dr. 
Arrronk, NY 10504 
(914) 273-8600 
Telex: 646336 
Ronald J. Leavesley 

Keaney, J. C., & Sons, Inc. 
Box 14726 
Pittsburgh, PA 152340726 
(412) 563-1234 
Joseph C. Keaney, Jr. 

Kings MJuntain Mica, Inc. 
Box 709 
Kings !-buntain, NC 28086 
(704) 739-3616 
Telex: 703063 
Matthew A. Ferro, Jr. 

Lithium Corp. of America 
449 N. Cox Rd., Box 3925 
Gastonia, NC 280533925 
(704) 867-8371 
Telex: 57-5253 
H. J. Andrews 

Ottawa Silica Co. 
Box 577 
Ottawa, IL 61350 
(815) 434-0188 

'IWX: 910-642-3702 
R. J. Lacke 

PDH Inc. 
Box 551 
Clester, NY 10918 
(914) 469-2193 
Philip D. Hamling 

Pacer Corp. 
Feldspar Div. 

Box 912 
Custer, SD 57730 
(605) 673-4419 
('IWX: 510-366-8040 
David Kruskopf 

I 
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I 
Particle Processing & Classifying 1 

183-195 Railroad Ave., Box 2588 
Paterson, NJ 07509 
(201) 279-0740 
Telex: 144-594 
C. B. M:rrsden 

Potters Supply Co. 
Box 799 
East Liverpool, CH 43920 
(216) 385-7474 
David M. Irwin 

Schweigart Enterprises, Inc. 

I 
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D/B/A Calspar I 
12415 Los Nietos Rd., Suite 107 
Santa Fe Springs, CA 90670 
(213) 944-6108 
Hartmut Schweigart 

Spartan Minerals Corp. 
Box 520 
Pacolet, SC 29372 
(803) 474-2234 
Telex: 57-5253 

Steel .Orothers Canada Ltd. 
1325 Ellice Ave. 
Winnipeg, MAN R3G OGl 
(204) 772-0381 
F. Pearson 

The Pottery Supply House Ltd. 
2060 & 2070 Speers Rd. 
P.O. Box 192 
Oakville, CNl' L6J 5A2 
(416) 827-1129 
Jergen Poschrnann 

Whittaker, Clark & Daniels Inc. 
1000 Coolidge St. 
South Plainfield, NJ 07080 
(201) 561-6100 
Telex: 71-6858025 
Richard G. Light 
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Research Organizations (Feldspathic Minerals) 

AT&T Bell I.abs 
600 l'-buntain Ave. 
Murray Hill, NJ 07974 
(201) 582-3000 

TWX: 710-984-7960 
David W. Johnson, Jr. 

Acurex Corp. 
Aerotherm Div. 

555 Clyde Ave. 
Mt. View, CA 94039 
(415) 964-3200 

TWX: 910-379-6593 
Telex: 34-6391 
William E. Dean (P) 

.Advanced Glass Systems Corp. 
Ki..nru:y Rd., Drawer C 
Trurnbauersville, PA 189700051 
(215) 536-0333 
Telex: 84-6370 
Nelson P. Bolton (P) 

Alzeta Corp. 
500 Clyde Ave. 
.r.buntain View, CA 94043 
( 415) 965-8232 
Robert M. Kendall (P) 

Am:.rican Glass Research, Inc. 
Box 149 
Butler, PA 16001 
(412) 482-2163 
Telex: 86-6269 
Henry M. Dimnick (P) 

Argonne National lab 
9700 S. Cass Ave. 
Argonne, IL 60439 
(321) 972-4928 

TWX: 910-258-3285 
Alan Schriesheim 

Artech Corp. 
2901 Telestar Ct. 
Falls Church, VA 22042 
(703) 560-3292 
Henry Hahn (P) 

Atlantic Research Corp. 
5390 Cherokee Ave. 
Alexandria, VA 22321 
(703) 642-4000 

TWX: 710-832-9823 
Telex: 248893 
W. H. Botten (P) 

Avco Corp. 
Systems Div. 

201 Lo.Yell St. 
Wilmington, MA 01887 
(617) 657-4423 

TWX: 710-347-6930 
Telex: 94744d 
J. J. M:lhoney 

Ball Corp. 
345 S. High 
Muncie, IN 47302 
(317) 747-6100 

TWX: 810-344-1600 
W. E. Jones 

Battelle M2rcorial Institute 
505 King Ave. 
Columbus, OH 43201 
(614) 424-6424 
Telex: 245454 
Dale Niesz 

Bjorksten Research I.abs, Inc. 
Box 9444 
Madison, WI 53715 
(608) 6900 
Johan A. Bjorsksten 
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Broutnan, L. J~, & Assoc., Ltd. 
3424 S. State St. 
OU.cago, IL 60616 
(312) 842-4100 
K. E. Hoffer 

Catholic University of America 
Vitreous State Lab 

B-2 Keane Hall, 620 Michigan Ave. 
Washington, D.C. 20064 
(202) 635-5327 
E. R. Kennedy (Dean) 

Cem:::an Research Associates, Inc. 
9901 George Palmer Hwy. 
Lanham, MD 20706 
(301) 731-4210 
J.A. Bauer (P) 

Cornell University 
Dept. of Mat'ls Sci. & Engr. 

Bard Hall 
Itaca, NY 14853 
(607) 256-4135 

A.L. Ruoff (D) 

EG&G Idaho, Inc. 
Materials Science Div. 

Box 1625 
Idaho Falls, ID 83415 
(208) 526-0111 
Dei::orah J. Wiggins 

Fluidyne Engineering Corp. 
5900 Olson Mercorial Hwy. 
Minneapolis, MN 55422 
(612) 544-2721 

TWX: 910-576-2685 
Telex: 290518 
J. Leonard Frame 

Gl'E Labs , Inc. 
Research Center 

40 Sylvan Rd. 
Waltham, MA 02254 
(617) 890-8460 
Telex: 951-087 
IX>nald 0. Kiser (P) 

GTE Lab, Inc. 
One Stamford Forum 
Stamford, er 06904 
(203) 965-2000 

TWX: 710-474-3042 
Telex: 965821 
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Glass Container Industry Research Corp. 
107 Beverly Rd. 
Butler, PA 16001 
(412) 283-2111 
J. J. !vk::Mackin 

Glass Packaging Institute 
6845 £1.m St., Suite 209 
~, VA 22101 
(703) 790-0800 

W.W. Sadd 

Gorham International, Inc. 
Box 8 
Gorham, ME: 04038 
(207) 892-2216 
Telex: 94-4479 
P. Clough (P) 

Heany-Hartsoffe, Inc. 
Fairview Dr., Box 3<3 
Scottsville, NY 14546 
(716) 889-2700 
Peter T. B. Shaffer (P) 

Irr Research Institute 
10 W. 35th St. 
Chicago, IL 60616 
(312) 567-4000 

TWX: 910-221-5432 
M.A.H. Howes 

KMS Fusion, Inc. 
3941 Research Park Dr., Box 1567 
Ann Arbor, MI 481061:567 
(313) 769-8500 
Telex: 23-5237 
Alexander J. Glass 

Lehigh University 
Whitaker Lab No. 5 
Bethlehem, PA 18015 
(215) 861-4220 
Peter Likins 
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Little, Arthur D., Inc. 
25 Acorn Pk. 
Cambridge, MA 02140 
(617) 864-5770 

TWX: 710-320-0820 
Telex: 921436 
D. William Lee (P) 

Midwest Research Institute 
425 Volker Blvd. 
Kansas City, M) 64110 
(816) 753-7600 

TWX: 910-771-2128 
John M:Kelvey 

National Spectrographic Labs 
Div. of Rexham Industrial Div. 

7650 Hub Pkwy. 
Cleveland, OH 44125 
(216) 447-1550 
E.A. Mestancik (GM) 

Qm.i Materials Technologies, Inc. 
25 Clair Dr., Box 2077 
Attleboro, MA 02703 
(617) 226-5655 
David C. Hill 

Ort on, Edward, Jr. , Ceramic 
Foundation 

6991 Old 3C Hwy. , Box 460 
Westerville, OH 43081 
(614) 895-2663 
Milan Vukovich, Jr. 

Remet Coi:p. 
Box 19235 
Columbus, OH 43219 
( 614) 253-5509 
Telex: 234488 
S.M. Halliday 

Rensselaer Polytechnic Institute 
Dept. of Materials Engineering 

Troy, NY 12181 
(518) 270-6373 
Robert Ibremus (Prof) 

SRI International 
333 Ravenswood Ave. 
Menlo Park, CA 94025 
(415) 326-6200 

TWX: 910-373-2046 
Telex: 334486 
William F. Miller 

Solar Turoines, Inc. 
Sub. of caterpillar Tractor Co. 

Box 85376 
San Diego, CA 921385376 
(619) 238-5500 

TWX: 910-335-2090 
Telex: 695-045 
J.N. Hanson 

Southern Research Institute 
2000 Ninth Ave., S. 
Bi.nningham, AL 35255 
(205) 323-6592 
Telex: 59dl2 
Sabert cglesby, Jr. (P) 

Spectrochemical Labs, Inc. 
8350 Frandstown Ave. 
Pittsburgh, PA 15221 
(412) 371-2345 

TWX: 710-644-4439 
E.M. DuBois 

Structure Prone, Inc. 
Box 656, 535 E. Gay St. 
West O'lester, PA 133810656 
(215) 436-5400 
Telex: 835367 
Charles A. Garber 

System Research Labs, Inc. 
2800 Indian Ripple Rd. 
Dayton, OH 45440 
(513) 426-6000 

TWX: 810-450-2621 
F.J. Russ 

Technics, Inc. 
2305 Paragon Dr. 
San Jose, CA 95131 
(408) 946-8700 
Telex: 357482 
K. Thanas Brandt (P) 
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Therm, Inc. 
Box 220 
Ithaca, NY 14851 
(607) 572-8500 

TWX: 510-255-5875 
Robert R. Sprole, II (P) 

Therm:> Electron Corp. 
R&D Center 

101 First Ave. 
Waltham, MA 02154 
(617) 890-8700 
Telex: 92-3323 
Firooz Rufeh (P) 

U.S. Bureau of Mines 
Tuscaloosa Research Center 

Box L 
University, AL 35486 
(205) 758-0491 
Martin H. Stanczyk 

U.S. Naval Research Lab 
Code 6360 
Washington, OC 20375 
(202) 767-2131 
J.A. M::;M:)rris 

Valley Assoc. , Inc. 
Box 160 
Alfred Station, NY 14803 
(607) 5137-8211 
Wallace C. Higgins (P) 

Vanderbilt University 
Dept. of ~h. & Mat' ls Engrg. 

Box 1612, Sta. B 
Nashville, 'IN 37235 
(615) 322-2413 
Telex: 554-323 
J.B. Wyatt 

Varian Associates 
EL\1A.C Div. 

301 Industrial Way 
San Carlos, CA 94070 
(415) 592-1221 

TWX: 910-376-4893 
Edward H. Ginzton 

Westinghouse Electric Corp. 
R&D Center 

1310 Beulah Rd. 
PittsJ.Jurgh, PA 15235 
(412) 256-7000 
R • .E:. Kirby 

York Services Corp. 
Su0. of York Research 

One Research Dr. 
Stamford, er 06906 
(203) 325-1371 
A.J. Kurtz 
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COMPANIES CONTACTED 

A) By Mail 

Air Products & Chemicals 
Advance Process Supply 
Bassichis Co. 
Bowerston Shale 
Corning Glass Works 
Coors Porcelain 
Cotronics Corp. 
Dentsply International 
Eisenmann Corp. 
Electrical Refractories 
Fireline Inc. 
Friedrichsfeld BmbH 
General Electric 
Harshaw Chemical 
Hadley Pottery Co. 
Koch Engineering 
Hommel, 0. 
Jelenko, J.F. 
Haeger Industries, Inc. 
Kyocera International 
Hall China 
Harts tone 
Hull Pottery 
International Minerals & Chern. 
Ilka Ceramics 
Indiana Glass Co. 
Jackson China 
Kingswood Ceramics 
Mayer China 
McCoy, Nelson Pottery 
Newy, J.M. 
Orthocast Industrial 
Pfaltzgraff 
Particle Processing & Class. 
Regal China Corp. 
Reward Ceramic 
Robinson-Ransbottom Pottery 
Royal China 
Specialty Glass 
Shenango China 
Sterling China 
Steuler International 
Syracuse China 
Western Stonework 

Whip-Mix 
Mansfield 
Pixley-Universal Cerarnatec 
Pf audler 
Porcelain Enamel Finishers 
Porcelain Enamel Inc. 
Porcelain Industries 
Porcelain Metals 
Regal Ware 
Smith, A.O. 
Southwestern 
Inland Enterprises 
Amphenol Products 
Clevepak Corp. 
Diamonte 
Du-Co Ceramics 
Ceramic Coating 
Ceramic Color 
Consolidated Ceramics 
Vitreous Steel 
Wheeling Pittsburgh 
Artesian 
Eliger Plumbing 
Gulton Industries 
Heaney 
IP 
Joslyn 
Ohio Brass 
Porcelain Products 
Saxonburg Ceramics 
Roesch 
Union Carbide 
Universal Clay Products 
Westinghouse Co. 
CTS 
American Porcelain 
Armco _ 
Inland Finishing 
Artistic Glass 
Bent Glass 
Globe Amerada 
Libbey-Owens 
Shatterproof 
Bausch & Lomb 



Nuclear Pacific 
Fredericks Co. 
Vitrifunctions 
Certain-Teed 
FIB REX 
Goodyear Aerospace 
Thompson Eanmel 
Ball Corp. 
Glenshaw Glass 
Northwestern Glass 
Independence 
Maytag 
Reichold Chem. 
Fyrepel Products 
Nico Fibers 
Behrenberg Glass 
Brockway Inc. 
Dereume, Raymond 
Glass Beads 
Jeannette Shade 
Leco Corp. 
Phoenix Glass 
Potters Industries 
Reliance Glass 
Smith 
Nilda Ceramics 
Sylvester & Co. 
Bendix 
Amtec Industries 
Ceramic Finishing Co. 
DFC Ceramics 
Dimat 
Industrial Ceramic 
Murata Precision 

B) By Visit 

Austenal Dental Inc. 
Chi-Vit Corp. 
Eagle-Picher Industries 
Owens-Corning Fiberglas 
RCA Corp. 
Anchor-Hocking Corp. 
Buffalo China 
Erie Ceramic Artsco 
Lancaster Glass Corp. 

Bartlett Collins 
K9PP Glass 
Brunswick 
Eagle-Picher 
Fiber Materials 
Thomas Industries 
Variety Glass 
Diamond Glass 
Liberty Glass 
Ervite Corp. 
Jones Metal 
Pittsburgh Corning 
Overmyer Corp. 
Manville Bldg. 
PPG Industries 
Brockway Tubular Prod. 
Crystal Art Glass 
Flex-0-Tile 
Imperial Glass 
KMS Fusion 
P.Q. Corp. 
Pope Scientific 
Pyromatics Inc. 
Schott Glass 
Latronics Corp. 
Pemco Products 
AC Spark Plug Div. 
Stitt 
Astro Metals 
Clow Corp. 
Dialectric 
Honeywell Inc. 
Kingswood 
Victor Insulators 

Kokomo Sanitary Pottery Corp. 
American Art Clay Comp. Inc. 
Akron Porcelain & Plastics Comp. 
Owens-Illinois Inc. 
U.S. Ceramic Tile Co. 
Cambridge Tile Mfg. Inc. 
Victor Insulators Inc. 
Ferro Corp. 
Hadley Pottery 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C) By Telephone 

Independent Porcelain (Alta) 
Fiberglas Inc. (Vancouver) 
Domglas (Redcliff, Alta) 
Fiberglas (Edmonton, Alta) 
Norceran Inc. (Ont.) 
Maple Leaf Ceramics 
Blue Mountain Pottery 

Domglas (Vancouver, B.C.) 
Consumers Glass (B.C. 
Manville (Alta) 
Northwest Glass (Seattle, Wash.) 
Walltech (Ont.) 
Consumer Glass (Ont.) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIX III 

CORNING ENGINEERING'S REPORT 
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-CORNING 

March 20, 1986 

C.:rr !r~ ~r't·re~r '"';l 
Ld::; :r at~r ., ::.e' "ces 
C::rr·ra G;3ss Nc ''<S 
C:·., : r - ~ 'J~" •er'< 1..183 ' 
TP. 607-97..l-6360 
Tee~ 932498 -:;r 99 

Lacoratorv Analvsis ReDort for: 

Mr. Gary Pearse 
Agricola Mineralia 
P.O. Box 97 
Navan, ONT. K431J3 

Copy to: CELS File 

S.Af.'2L~ IDENTIFICATION: 

LAB S,l .. MPLE NO. Samole Descriction 

Glass Grade Feldspar 

C!LS Client No.: 17024-0C 
Date Received : 2/25/86 
Date Reported : 3/13/86 
Approved by j);e/J 

2074-t 
20745 Lab Mel~s using Feldspar 

ANALYSES REFORTED: 

Exhibit Test Descriotion 

A Lab Melt Information 

B Qualitative Spectrographic Analysis 

c Quantitative Chemical Analysis & Powder Ourabili 

D Physical Properties Analysis 

E Liquidus Determination 

F Commentary 

CCM.MENTS: 

Client Purchaie Order No. 

Direct questions regarding this report to Donna Parysek, CELS office . 
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This C~LS repcrt information is to be used only for account 17024 



I 
LABORATORY ANALYSIS REPORT 

CELS Client No.: 1 70 2~-0 0 1 I 
Exhibit A: Lab Melt Information I 
Sample Description: Glass Grade Feldspar, Lab Melts using Feldspa l 

Lab !.D. No.: 20744-20745 

A lab melt of a 012-Type Ledd Glass and one of a Soda Lime Flint I 
Container Type Glass were prepared using the feldspar supplied by i 
client. The batch formula's which were calculated by CELS, using 
feldspar composition provided by I.M.D. Laboratories, are listed 
below. 

Soda Lime Flint Container 

Sand 
Soda Ash 
Calcitic Limestone 
Glass Grade Feldspar 
Calumite 
Salt Cake 

Total Batch 

328 grams 
115 

85 
40 
15 

1. 2 

584.2 

Theoretical Glass Composition: 

Soda Lime Flint Container (Wt.%) 

Al203 
Na20 
K20 
Cao 
MgO 
Fe203 
503 
Si02 
Rb20 

1. 8 
13.7 

0.8 
10.7 
0.3 
0.04 
0.2 

72.3 

012-Type Lead Glass 

Sand 
Soda Ash 
Potash 
Litharge 
Niter 
Glass Grade Feldspar 
Sodium Antimonate 

Total Batch 

I 
236.o I 

28.0 
53.5 

145.6 
5.0 I 

60.4 
4.7 

533.2 I 
I 

012-TyPe Lead Glass (Wt.\) 

2 .1 I Al203 
Na20 
K20 
Sb203 
PbO 
Si02 
Rb20 

4.0 
a. 4 I 
0.7 

29.l 
55. 5 1 
0.16 

0.11 

Both glass batches were melted at 1400 deg. c. for 3 hours, quencJ 
and remelted at 1500 deg. C. for 4 hours. The samples were then 
quenched and knocked from the crucibles for the analysis. I 

I 
I 

CONF I DENT I AL: 
This CELS report information is to be used only for account 
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LABORATORY ANALYSIS REPORT 

CELS Clie!lt No .: 17CJ2-l-001 

Exh i bit 9: (~alitative Spectrographic Analyses (QSA) 

Sample Description: Glass Grade Feldspar 

Lab I .D. No.: 20744 

Element Detected 
Ranae % (ReDor:ed as Oxide) 

> 10 Si02, Al203 

5 - 20 K20 

1 - 10 

0. 5 5 Na20 

0.1 1 P205, Li20 

0.05 0. 5 Cao 

0.01 0. 1 Ga203, Fe203 

0.005 0.05 Mn02, MgO 

0.001 0.01 B203, PbO, Cr203, Sn02 

0.0005 - 0.005 Ti02, CuO 

0.0001 - 0.001 Bi203, Ag 

Not Detected - See attached table of elements sought and 
their detection limits. 

CON: I DE:-IT I A:..: 
This CELS report information is to be used only for account 17024 



LABCRATORY ANALYSIS REPORT 

CE~S Cl i ent No.: 17~2~-001 

Exhibit B: Qual it ative Spectrographic Analysis (QSA) 

Commentary on QSA Analysis 

1. Elements not s 0ught spectrographically are 
Cl, Ar, Se, S, Br, I. 

2. Detection Limits for Qualitative Analysis: 

A<; 0.0001 Ca 
Al 0.001 Cd 

As 0.05 Ce 
Au 0.001 Co 

B 0.001 Cr 
Ba 0.01 Cu 

Detection Limits (%) 
(Wt. % as Common Oxide) 

~ .01 Ga 0.001 
0.01 Ge 0.0005 

0.05 Hg 0.001 
0.001 In 0.0005 

0.005 K l. 0 
0.0001 Li 0.01 

Mo 
Na 

Ni 
p 

Pb 
Pt 

c, N, 0, F, He, Ne, 

0.0005 Si 
0.05 Sn 

0.001 Sr 
O.l Ti 

0.0005 v 
0.005 Zn 

I 
I 
I 
I 
I 
I 

Be 0.0005 Er 0.01 Mg 0.0001 Rh 0.001 Zr 
Bi 0.0005 Fe 0.001 Mn 0.0005 Sb 0.01 

0.001 I 

3. Precision of the Qualitative Analysis is +/- 1 range % 
category on this exhibit. 

4. Chemical spe~ies are determined as elements, but reported as 
common oxides per glass industry convention. 

5. Oxides, e.g., the alkalies, analyzed in more sens1t1ve spectral 
regions per client request will be specifically identified and 
respective detection limits will be indicated in the report. 

CONr r DS~r:-: AL: 
This CELS report information is to be used only for account 17024. 
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LABORATORY ANALYSIS REPORT 

c::::..s Cl ient ~io.: 1702 4- 00 1 

Exhibit C: Quantitative Chemical Analyses & Po~der Durability 

Sample Description: Feldspar, Soda Lime Lab Melt, 012 Lead Glass 

Lab I.D. No.: 20744-20746 

Determination Results (Wt. %) 

Soda Lime 012 Lead Glass 
Feldspar Lab Melt Lab Melt 

Al203 16.80 1. 65 2.04 

Na20 1. 77 13.2 4.05 

K20 10. 3 0.86 8.37 

cao 10.66 

MgO 0.33 

Sb203 0.71 

Fe203 0.084 0.044 0.031 

F- 0.040 

Cl- 0.009 

LOI 0.31 

PbO 28.92 

P205 0.34 

Rb20 1. 65 0.13 0.19 

US? III Po~der 
Durability 7.97 ml 4.81 ml 

.02N H2S04 .02N H2S04 

CONFI9EN':'~AL: 

This CELS report information is to be used only for account 17024. 



LABORATORY ANALYSIS REPORT 

c~:s Clie~t No.: 17024-0 0 1 

Exhibit D: Physical Property Analyses 

Sample Description: Lab Melts Using Feldspar 

Lab I.D. No.: 20745 

Determination Results 

SL Type Gl2 Type 

Softening Point (deg. C) 724 642 

Anneal Point (deg. C) 552 450 

Strain Point (deg. C) 507 427 

Expansion (xl0-7/C) 88.7 90.1 

Density (gm/cubic cm) 2.4981 3.0355 

D-C Volume Resistivity (p) = Resistance x Area/Thickness 

Temperature (deg. C.) 

350 

250 

Log Resistivity (P), Ohms/Cm 

S~ Tyne 

5.555 

6.970 

Gl2 Type 

7.860 

9.875 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CONFID2NTIAL: I 
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LABORATORY ANALYSIS REPORT 

C:SLS Cl i e nt tJo.: 17024-001 

Exhibit E: Liquidus Determination 

Sample Description: 012 Lead Glass 

Lab I .D. No.: 20745 

1. Liquidus Temperature (24 Hour Furnace Time) 

2. 

Area Liguidus (deg. C) 

Air Surface 

Internal Area of Sample 

Platinum Surface 

Phases and Comments 

Devitrif ication Phase Comoosition 

Primary 

Secondary: -

Other : -

No Obvious Devitrite 
above low end of the 
Melt at 670 deg. C. 

Composition Identif icatio 

CONFIDEN':'IAL: 
This CELS report information is to be used only for account 17Q2 t 



LABORATORY ANALYSIS REPORT 

C:SLS Cli en t ~l e .: 170 2-l- 001 

Exhibit E: Liquidus Determination 

Sample Description: Soda Lime Flint Container 

Lab I . D. No. : 20745 

1. Liquidus Temperature (24 Hour Furnace Time) 

Area 

Air Surface 

Internal Area of Sample 

Platinum Surface 

2 . Phases and Comments 

Liquidus (deg. C) 

975 

997 

996 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Devitrif ication Phase Comoosition Comcosition Identification 

Primary Beta-Wollastonite 

Secondary: Devitrite 

Other 

Ca0.Si02 

Na20.3Ca0.6Si02 

I 
I 
I 
I 
I 
I 
I 
I 
I 

CONfI DENT IAL: I 
This CELS report information is to be used only for accourit 1702 
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LABORATORY ANALYSIS REPORT 

C:SLS Cli e!lt No.: l 70 2-1- 001 

Exhibit F: Commentary 

Results obtained on the lab melts using your feldspar were comparable 
to values associated with glasses of similar compositions. The soda 
lime container composition results appear to be slightly more in line 
with typical values than the 012 lead glass composition results. The 
table below lists typical values for these compositions, with the 
results of your melts in parentheses: 

Softening Point (deg. C.) 
Anneal Point (deg. C.) 
Strain Point (deg. C.) 
Expansion (xl0-7/C} 
Density (gm / cubic cm) 

Liquidus (deg. C.) (average) 
D-C Volume Electrical 
Resistivity (250 deg. C.) 

( 3 50 deg. C. ) 

Soda Lime Container 

724 
550 
508 
89.8 

2.50 

(724) 
( 5 52) 
(507) 
(88.7) 
(2.4981) 

980 (975) 

(6.970) 6.6 
(5.555) 5.3 

012 Lead 

630 (642) 
435 (450) 
395 (427) 
89.5 (90.1} 

3.05 (3.0355) 

760 (none) 

(9.875) 10.1 
(7.860) 8.0 

Liquidus determinations on lead glasses are difficult because the 
devit phases :end to be very sparse and hard to isolate; therefore, 
it is not unusual that crystals were not found in your sample. 

The USP III Powder Durability results obtained on your samples vere i 1 
spec with the 8.Sml .02N H2S04 limit set for soda lime glasses. 
Durability specifications for lead glass were not available, however 
the results for the lead glass are significantly lower than soda lime 
glass which is expected. 

The most notable change would appear to be associated with the low 
temperature physical properties (softening, anneal and strain points} 
of the lead glass. All three measurements are higher than normal on 
your glass melt, presumably due to the rubidium content. The 
significance of this change in a lead glass composition may, or may 
not, be positive. Dependant on the controlling operating parameters 
in a given lead glass melting and forming operation, one would have tc 
assess whether higher glass forming temperatures would be desirable. 

Overall, no significant change occurred with the sode lime glass 
properties. 

In terms of glass batch meltability, the batches employing your 
feldspar material were not observed to behave any differently during 
melting than conventional glass batches of the same types of glass. 

CONrIDENTIAL: 
This CELS report information is to be used only for account 17024. 


