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Foreword

Dr. Clarence A. Seyler, dean of British coal scientists, some
years ago characterized coal research by saying that to report upon it
is like trying to get off a fast-moving bus that refuses to stop or even
slow down. But this bon mot, no matter how apt, contains only half the
problem that faces us, The other half -~ the greater and more serious
half - arises from the fact that modern coal research has become a
discipline in its own right, and that its ramifications are now so vast
that specialists in its various branches are finding it increasingly
difficult to commumnicate with each other in terms that they, or the
intelligent layman, can understend. The geologist, chemist, physicist,
combustion engineer, mining expert, plant designer and economist, while
often constrained to co-operate on & particular project, will yet each
have their own special field of interest, their own narrow area of com-
petence, and their own jargon. Faced with this seeming or actusl con-
fusion, the coal operator or industrialist upon whom devolves the re-
sponsibility for applying research findings, may well feel inclined to
throw up his hands,

It is in order to prevent this sterilization of research and
to publiclze the results of scientific investigation that the Dominion-
Provincial coel research conferences and the coal research committee
were set up in 1948, The committee is charged with the task of maintaine
ing proper liaison between the various Canadian agencies engaged in coal
research; and the primary function of the annual research conference is
to inform coal operastors and others interested in the economic exploita-
tion of coal of what 1s being done to provide new scientific and technical

foundations for the industry. A second function, and one whose importance
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is perhaps still not fully realized, is to enable the researcher to
obtain the coal operatorts reaction to current research and to gather
from him suggestions about spheres in which an expanded research effort
is required.

The Ni»th Dominicn-Provincial Coal Rasearch Conference, which
was held in Edmonton on August 30 and 31, 1957, and the detailed proceed-
ings of which are contained in this volume, appears b& common consent of
all participants to have largely fulfilled these objectives. Under the
general theme "The Role of Coal in Cenada‘ls Economy", eight individual
pepers have attempted to present the organization and significance of
research on coal and to broadly survey progress in a few selected fields.
Discussions following each paper served to focus particular areas of in-
terest. And several eminently valuable suggestions for future research
activities were made both in the papers and in the business meeting of the
conference,

In view of the range of topics dealt with by the conference,
this preface cannot possibly attempt a detailed consideration of the meny
points that emerged from the sessions. Several major problems, however,
which affect the industry as a whole, might usefully be commented on.
They are the questions of research organization, current research treonds
and fields requiring wore intensive study.

The forms in which individual research institutions (or labora-
tories) are set up are beyond our province here; while they were examined
in Dr. Grace's paper to the conference, they are primarily the responsi-
bility of research directors and management boards. But the conference
was rightly concerned over matters of liaison between the several coal
research agencies in this country, over commnication between research

lsboratory and industrial interests, and over dissemination of research
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findings among interested lay parties. The work of the coal research
comnittee and of the annual conferences has undoubtedly gone far to
lessen these problems; but it would be unrealistic to think that they
have been wholly resolved, or indeed, that they can be resolved from one
day to the next. They are clearly matters that must be kept under con-
tinuous review, Consideration might perhaps be given to somewhat en-
larging the coal research committee by the inclusion of a few specialists
(e.g. as co-opted, corresponding members without voting rights), end to
endowing it with limited funds in order to enable it to issue an annual
publication on the lines of the British Coal Board's annual "Summary of
Research Work", Similarly, some thought might be given to the possibility
of annual or semi-anmual specialist meetings of Canadian coal resesrch
workers, The desirability of such meetings was stressed by at least two
speakers at the business meeting of the conference.

With respect to current research, there is every indication
that the Canadian coal industry is now fully aware of the need for, and
long~-term value of, fundamental studies. Such studies are accépted as
vital if the industry is to regain, and maintain, a high level of prosper-
ity in the years to come, The Ninth Conference was, however, implicitly
and explicitly concerned about some unbalance between basic and applied
research and repeatedly stressed the need for an expansion of engineering
and design studies, Mr. Gordon's paper, for example, emphasises the
urgency of extending investigations into various phases of mine operation
and coal-getting; Mr. Mitchell referred to metallurgical problems that
require examination in connection with the new coal-fired combustion
appliances; and both Dr. Christie and Mr. Cass-Beggs pointed to the nced
for operational research and economic studies in connection with new coal-

burning thermal power stations. Problems of transport of coal and the
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possibilities of pipeline transport were touched upon in Mr, Whittaker's
paper.

It is undoubtedly legitimate to think that several of these
matters lie more within the province of industrial establishments than
of government-sponsored or university laboratories, TImprovements in coal-
getting machinery, conveyor systems, underground locomotives and roof
supports (looked for by Mr. Gordon) are perhaps good examples of topics
that ought be left to the manufacturers of these products. Many of the
improvements that can reasonably be expected are already largely protected
by privately- or corporation-owned patent rights, and it is a safe
assumption that the long-established manufacturer will have greater know-
how, and therefore greater chances of success, than a small group of
engineers working in a more academic environment and endowed with fewer
material resources. But there are, without question, many spheres in
which the research worker must not divorce himself from acute "practical”
problems. Systematic combustion studies, investigations into coal grind-
ability, an examination of behaviour of coal during transport and storage,
wetallurgical research of the trrpe referred to by Mr. Mitchell, and new
forms of coal beneficiation procedures are all aspects of the general coal
utilization problem with which the research worker is peculiarly qualified
to deal, and that would often go by default if he were not to concern hin-
self with them.,

Canadian coal research organizations (as well as institutions in
the United States and in Burope) seem to have accepted this thesis. As
research facilities in this country have expanded, research has expanded,
and several of the problems pointed up during the Ninth Conference are
now under active study both by the Fuels Laboratory of the Federal Depart-

went of Mines and Technical Surveys, and by the Provincial research
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councils. But the range of studies under way is so large, and the
organizations in vhich they are being carried out are so numerous and

so widely scattered, that the responsibility devolving upon the Canadian
coal research committee and on the annual coal research conference is in-
creasing at an accelerating pace. The committee and conference are now
more than ever before the major clearing house through which research can
be brought to fruition in industrial application. It was the hope of the

program committee of the Ninth Conference to contribute to this,
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Chairmen's Remarks

It is my pleasure on behalf of the planning committee to welcome
you to the Ninth Dominion-Provincial Coal Research Conference. I am sure
also that Dr. Grace, Director of the Research Council, would wish me to
express Council's pleasure in having this meeting held at the Research
Council of Alberta. A formal welcome will be extended on behalf of the
Province and the Research Council at the banquet this evening by the Hon,
Gordon E., Taylor, Minister of Highways, Minister of Telephones, and
Chairmen of the Research Council of Alberta.

Since some of you may not be fully aware of Jjust what the Dom-
inion-Provinecial Coal Research Conference is or what it attewpts to do,

I thought it advisable to briefly outline the formation of this conference,
and its aims and aspirations.

At the Fifth Annual Conference of Provincial Mines Ministers
held at Jasper National Park in September, 1948, the need for greater co-
operation between Dominion and Provincial organizations, and the coal
industry was stressed. As a result of this suggestion, the Ministers of
Mines approved a resolution which, in part, reads as follows:

"Realizing the need for closer liaison and co-ordination of

the work of these organizations (Dominion and Provincisal

government research institutions, and the coal industry) in

order to avoid duplication of effort and to ensure the great=~
est benefits to the Canadian economy, it is suggested:

(1) That Dominion and Provincial authorities dealing with

research should establish a co-ordinating committee to review

the work which had been done and to consider on a broad basis

a policy with respect to research; and

(2) That the committee consider how the results of research

done in Canada and elsewhere can be made available to those
whon it will benefit.
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At the same conference, the Ministers approved recommendations
thet had been submitted by the coal industry concerning a coal policy for
Canada, and coal sales acts, both for those provinces producing and selling
coal, and for those provinces receiving coal., They further approved and
named a Standing Committee on Coal., The duties of this committee would be
to investigate all matters dealing with production and sale of coal. The
findings of the policy committee were to be presented to the Provincial
Ministers of Mines who would in turn take up these matters with the
Federeal Government,

You will see that two ideas were developed at the Fifth Pro-
vincial Mines Ministers! Conference:

(1) the need for a research committee,

(2) the formation of a standing committee on coal policy.

The next development of interest was a meeting of senior govern-
ment and research officials called by Mr, Uren, Chairman of the Dominion
Coal Board. This meeting was held in the Board Room of the Dominion Coal
Board, Ottewa, December 6 - 8, 1948 and was followed by meetings with
members of the Coal Board on December 8 - 10.

The minutes of the Coal Research Meeting read, im part, as follows:

“The delegates were welcomed by the Chairman of the Dominion Coal

Board who in a short address, outlined the background of the meet-

ing and set out the task as:

(1) Consideration of the work presently carried on under pro-

vincial jurisdiction on all matters having to do with the more

efficient production and utilization of coal,

(2) The development of methods for the co-ordination of such

work and the creation of plans for the future whereby the

individual projects can be correlated one with another,

(3) The building up of the spirit and means of co-operstion

in this important work that will produce the greatest benefits
to each body individually and to Canada as a whole,"
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Meetings of this group were held in Ottawa in 1948, 1950, 1951,
1952 and 1953. Members of the Standing Coal Policy Committee of the
Provincial Mines Ministers met at the same time.

An innovation in 1954 was that the Dominion-Provincial Coal
Research Conference met immedigtely prior to the Provincial Ministers
of Mines' Conference and in the same locale. This procedure was followed
in 1955 and 1956. This year, the locale has been changed but many of the
delegates will be proceeding to the Ministers of Mines'! Conference in
Vancouver., At the meeting held at Lake Louise in 1956, a program committee
was set up. The committee met in Ottawa in April of this year., We trust
that the program which was worked out there will prove of interest arnd be
mutually beneficial. It is likely consideration will be given at the
Business Meeting on Saturday evening, as to whether the conference is
fulfilling the purpose for which it was constituted, and also what should

be the pattern for the future,
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The Objectives Of A Research Program

by
N. H. Grace
Director of Research, Research Council of Alberta,

Edmonton, Alberta.,

The Flanning Committee for the Ninth Dominion-Provincial Coal
Research Conference has aptly chosen "The role of coal in Canada's
economy"” as the broad subject for its deliberations in Edmonton on this
occasion, It is my privilege to discuss "The objectives of a research
program”, under the theme "Research as a necessary tool to improved
developments".

Representation at this Conference is made up of three groups »
nemely, representatives of industry, of government » and research personnel.
Approaching this subject of "objectives for a research program" imposes
something of a challenge under the circumstances. Obviously, each group
represented here will tend to look somewhat differently at research of
itself and also will possibly have a varying appreciation of objectives.
However, the fact that this is the Ninth Dominion-Provincial Cosl Con-
ference indicates quite clearly that this group of industrialists,
government people, and research personnel have been working together in
the past and have found common ground. It is our hope as we develop this
subject that we may stand on ground which most can accept, as common and
vital in sound research development.

Lest there may be any misunderstanding, I want to mske two
points perfectly clear. First, as the title of the whole program indi-

cates, coal has been vital in Canada's economy and I » for one, feel that



- 13 -

there 1s every indication that coal is and will continue to be of vital
importance for a long time to come in the future. In the second place, I
hope you can go with me in accepting the theme of this morning's session,
namely, that research is a necessary tool to "improved development”.

This is a proposition which hardly needs discussion; however, there may
be some "doubting Thomases" and they will be referred to0 a recent publi-
cation, namely, the 1956 edition of the Inmdustrial Research Laboratories
of the United States, a list prepared by the National Research Council,
Washington, D. C. This gives 4834 research and development laboratories
operated by 4060 companies. A sizable number of these compenies were not
operating research programs ten years ago, and a majority of them were
not doing so fifteen years ago. As for the programs that did exist then,
most have grown so fast, that today they can hardly be recognized. This
reference surely indicates the importance of effective research and de-
velopment programs in our rapidly developing North American industry.

Natural resources are only developed through the application of
capital, management, labour, and technical skills which in their combined
efforts produce a needed, available, and saleable product or products.
Canada is in an almost unique position in its availaebility of a variety of
high quality coals and s great quantity of them. An article entitled
"Outlook and Research Possibilities for Bituminous Coal" published by the
United States Department of Interior in May 1956 speaks as follows under
the heading "Total Energy Requirements of the Future":

"The unprecedented and continuing growth of our population, the
tremendously accelerating demand for electric power and a heavy expansion
of our industrial economy, indicate that demands for energy will reach
phenomenol proportions within the next twenty-five years. Although there
are some differences in the estimates of various experts as to the magnitude
and timing of successive new peaks in total energy demand, these estimates
fall within the range that indicates an increase of about 25,000 to 30,000

trillion B.t.u. over the present energy demand in the next twenty years,or
approaching a two-thirds increase.
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"The principal interests with respect to coal in these forecasts
are:

1. The extent to which it will participate in the increased energy demand
and,

2. When will the increasing demand begin to manifest itself in terms of
substantial and sustained increases in coal production and utilization.

"The answers to both questions lie primarily in the extent to
which the coal industry will be prepared to assume the greatest share of
the expanded energy market, as distinguished from having to accept the
residual demand that cannot be supplied by other energy sources.

"Each major facet of coal technology - production, transporta-
tion, and utilization —~ will require early planning and action on an
unprecedented scale if the objective is to be met. Coal producers, trans-
porters, and users alike will have to participate if the nation is to get
the greatest value from one of its largest natural sources of energy."

This quotation and the detailed statistical studies on which it
is based, as well as many others, make it abundantly clear that research
and development in the domain of coal can accomplish much. Achievement
can be expected to be directly related to the quality and magnitude of
the research and development effort which is applied. Gentlemen, one of
the important aspects of any research and development program is a chal-
lenging, yet reasonable, objective. Here today we surely face, in coal
research, a great and yet reasonable research and development challenge.

Perhaps at this point it should be made quite clear that the

purpose of our discussion is to deal with objectives of a research pro-

grem, not the detailed and specific objectives in regard to research on
coal. We are well aware of the many laboratories working in North America,
Great Britain, Europe and elsewhere on coal and coal problems. One thing
these programs all seem to stress at this time is work on the occurrence,
properties and constitution of coal. Coal is undoubtedly the largest

store of fossil organic substance, but its utilization lags. Scientific
and technological advances suggest that it might best be used, not as a
fuel but as a chemical raw material., The foregoing is apparently part of

the drive behind many of the research programs which are being drawn to
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the attention of all workers in this field.

I wonder if any of you have read the popular book by Cameron
Hawley in which through his main character, Cash McCall, a rather shrewd
observation is made regarding research and development. Cash is an amaz-
ing dealer in businesses, buying and selling at just the right times.
Cash is talking with one of the bright young men in his employ and speaks
as follows: "Research is fashionable now — it's the thing to do = build
a big beautiful laboratory and fill up with Ph.D.'s. Theoretically, it
has to pay off. In a lot of cases it hasn't — and there will be more
where it doesn't., I can buy a dozen companies right now that have poured
too much down the research rat hole.esess

"The trouble usually isn't in the lab; it's up on top, as I see
it, that's the most coumon weakness in general management today. You can
walk into compeny after company - surely you have seen it yourself — and
find good financial management, good production menagement, good sales
management, everything under tight control until you hit research. Then
it's a wing and a prayer."

Gentlemen, what of the management of research and development?
By menageuwent, I refer in this complex field of coal investigation, to the
working together of the various interests which must come together, work
together, and, of course, above all plan together. These groups obviously
are, industry and government - the two bodies who through mutusl interest,
public interest and from a variety of reasons are mutually responsible for
the orgenization, development and management of research. The whole re-
search program must of necessity have an intelligent, able, effeéctive
management, ILet us be quite clear at this point, I am not referring to
individuals. Reference is, however, being made to the mutual planning

by the various parties interested in diverse aspects of the great industry,



- 16 -

on vwhich research and development is to be made. I like to look at this
group as representative of the effective management which 1s needed to
attain a first-class cosl research program.

When the research and development program involves industry
and government, there are obviously several problems to be faced and
surmounted in achieving the effective integration of the best kind of
program. The industrial representatives must, of course, be sympathetic
with the attitude of the government scientists on the one hand, and yet
the government scientists can profit much by the factual dollars-and-
cents attitude of the industrialist, and a blending of these two interests
is a "must be", a major objective, in the development of an effective
research program., I do not hesitate to stress this point. The scientist
in the laboratory can profit greatly from the industrialist, and the in-
dustrialist must not hesitate to be frankly critical. Before leaving the
important subject of research management, the type of research and devel-
opment we are considering today, in the final essence, will have to be
through a committee. Let us bear one final point in mind, namely, a
committee is vitally needed in the initial planning of a program, in
assessing the relative werits and priorities which should be afforded
individual projects. It has, further, a great responsibility in the
sywpathetic, yet critical, periodlc evaluation of the developing program.
The committee must not hesitate to effect changes in detailed objectives,
dropping certain projects and taking on new projects as these courses
of action are indicated. However, in the final essence, it must be
realized that research per se can never be directed by a committee. True
research can only arise through the superior intellect of the individual
worker.,

For example, in coal we have a challenging domain for profitable
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research. We see that both industry and govermment, the bodies providing
financial sponsorship for research and development, must get together,
keep together, and work together closer than they ever have before through
the planmning and data~collecting stages of the research programs. Bearing
in mind the intricate series of detailed problems which exist, it is highly
important that some thought be glven to what is meant by research and what
kinds of research we should undertake to make our program truly effective.
Doubtless you have all been wearied by many definitions of fundamental,
basic and applied research, and I shall not attempt any mere repetition
of these. Furnas in Research and Industry suggests that the possible
objectives of industrial research are:

1. To improve the quality of products,

2. To develop new materials, processes or devices for existing or

nev markets,

3. To develop new uses for existing materials, processes or devices,

4, To cut costs,

5. To abate dangers or nuisances,

6. To prevent or cure troubles o production or use,

Te To assist in standardization,

8. To improve customer and public relations.
These are valid and are generally quoted as objectives of research and
development, but most of them are not stated in terms that imply the nature
of the need. However, on careful examination, I think we will find that
the above list pretty well covers the broad field in regard to coal in-
vestigations,

I personally have been interested by W. L. Swager's classifica-
tion of two types of research. These are spoken of by him as follows:
Intellect-oriented research is that technical endeavour ususlly considered
basic or fundamental research, which is motivated by a man's curiosity.

It is obvious that the control of this kind of research begins with, and

ends with, the selection of the man. Once he is selected and provided with

equipment, assistants and a research enviromment, there is no external
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control, Then there is need-oriented research and development, which on
the other hand, is that technical effort of interest to most of us where
our goals and motives are new products, new markets, lower cosits, improved
quality, and the like. The planning and control of need-oriented research
and development are ilnextricably entwined in the assessing of needs and

- the economics of satisfying them. We thus have Swager's intellect-oriented
and need-oriented comprehensive classification and a detailed list such as
that of Furnas. It is obviously the responsibility of management to assess
the field to be covered and organize the most effective program.

Reams have been written on the setting of criteria for research
and development, Management has found, to its sorrow, that standard
control and evaluation procedures are not readily applicable to research
and development programs. Efforts must be made to find new procedures by
which appropriate priorities may be accorded to individual projects and
by which, from time to time, they can be effectively evaluated, individ-
ually and relatively. Consequently, management must always be aware of
the need for full thought and consideration in this matter of weighing
of projects before they are commenced, and following them afterwards,
while they are in operation. Efforts have been made to produce mathe-
matical expressions which are of some assistance in this matter.
Personslly, I feel that in the domains of applied investigations such
efforts have a reasonable likelihood of success,

Recently, in an article in Business Week, a formula developed
by American Alcolac is given.

Chances of Chances of

Technical X Commercial X Annual X (Price-) X /Life
Success Success Volume Cost ) Project

=  Number

Total Costs
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President Blinoff of American Alcolac discusses several examples in
which this particular formulation has been a real help to his company,
in evalusting a project; the application of the formuls has actually
saved the company money in certain cases, and helped them to go shead
and profit in other instances. Possibly some thought should be given

to these efforts at evaluation. However, it is my own feeling that if
management is conscious of all such attempts to evaluate the applied
programs, it will at least be helpful and lead to a more effectively
eritical spirit. When it comes into the domain of the more fundamental
or basic kind of investigation, I feel that there is little hope for any
simple mathematical formulstion. Such, at the best, may lead one astray
as often as it will be of assistance. There, management must combine an
element of reasonable common sense with necessary vision, and encourage
the investigators working in such fields.

We are now in the position where our objectives in regard to
effective management and selection of individual projects have been
stated., What follows? Next comes the vitally important matter of staffl
selection and project organization - the choosing of the right kind of
training, combined with the right kind of intellect and personality to
work on the particular problem or group of problems. Modern science is
becoming extremely complicated; in a number of cases it is found that not
one scientific talent, but a group of such are required for the develop-
ment of a particular project. If only one scientific talent is needed,
the choice is much simpler - a highly trained splendid intellect is
usually the goal of the research director though for many jobs a good
average masn with the right kind of encouragement is able to do a
commendable job.

Where a variety of scientific disciplines are needed for the
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development of an individual project, there indeed management is faced
with a series of problems and decisions, and it must be a major objective
in the planning of research that these decisions be made in such a way
that the work will be given every chance to develop as effectively and as
rapidly as possible. Iet me illustrate some of the problems which are
encountered at this stage of the development of a research program. let

us say that one requires for a particular project, engineers, several kinds
of chemists, a microbiologist, microscopists,and so forth. If there are
several such complicated projects requiring immediate action from their
high priority rating, how should a laboratory arrange its staff? Should
there be organization along the lines of disciplines? Namely, would you
put engineers together, chemists together and so forth, and work from such
groups, or would you set up a project group which should combine all the
needed scientific and technical skills for the development of the project
in hand, ILet us examine some of the problems to be faced in making the
right decision under these circumstances,

There is a strong tendency for laboratories to become organized
functionally, chemists with chemists, engineers together and so on into
permanent specialists groups; the consequences of this process, for morale
and productivity, are hard to assess. There is some evidence that this
has a depressing effect on creativity, enthusiasm, inter-personal and
inter-group co-operation. The principle of putting like specialists
together is quite in accord with professional organization traditions,
and has many advantages such as the ease of comparing individuals, one
against the other; it facilitates observance of such matters as the sub-
mission of technical reports, and other rules and regulations. Moreover,
it permits each man to be employed at the work he likes best and allows

him to develop as a professional specialist. It usually provides him with
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secure status in the organization, and a clearly‘defined path of advance-
ment, It makes for good cowmunication between the laboratory and other
parts of the orgenization, and is helpful for reliability in budgetary
forecasts. However, such functional organization has its disadvantages.
Among these may be wentioned resistance to crossirz specialists! boundaries
and co-operating with other groups; a tendency to work on ever more-
specialized problems of ever decreasing significance; lack of creativity
and responsiveness to challenge -~ a scientist becomes a specialist in
knowing what cannot be done, and is afraid to venture into unfamiliar
fields. Recent studies have suggested that in a functional organization
such association may be detrimental, that the ratings of research and
development from such groups fall off directly with the length of time
members have been associated with one another,

The alternative to functional organization is organization by
ad_hoc project teams, with specialists from various fields as members so
that each team is equipped to solve a particular couplex problem requiring
knowledge from several disciplines. The project-team approach has an
immediate and obvious advantage over the functional approach. The team
members! energies and interests are all concentrated on a single comple:
problem. Such teams often turn out to be enthusiastic, creative and
dramatically successful. Unfortunately, organization by this method
presents serious administrative and personnel problems. Such project-
teams tend to perpetuate themeslves and become specialist groups. There
is often strong resistance to project termination and transfer to new
groups., As team-members, such workers do not achieve the same degree of
specialized knowledge the laboratory requires to keep abreast of advancing
technology, and the project may tend to rely a bit too much on its own
resources and is not too ready to consult the literat-re or other special-

ists. Inter-group jealousies are often developed. Too much deptnds upon
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the leadership and technical competence of the team supervisors. Men

with the necessary quality for such leadership are rare, the path of
promotion is not clear, and supervisors have to evaluate representatives
of seversl disciplines, and may lack the knowledge to do this objectively.
Project termination causes insecurity. This whole problem is discussed by
Herbert A. Shepherd in the Nine Dilemmas in Industrial Research, published
in the Administrative Science Quarterly of Cornell University, December
1956, Shepherd concludes his discussion at this point, which I have
quoted above fairly extensively, as follows:

"In most laboratories some combination of functional organiza-
tion and ad hoc team organization is used. Each appears to have its
advantages and disadvantages from the point of view of administration,
productivity, creativity, and satisfaction in work. Choosing the most
appropriate combination of functional snd project modes of organization
is not the only organizational problem in the laboratory, however, nor does
the solution automatically take care of all human relations problems,"

The importance of selection of the right kind of group leader-
ship cannot be overemphasized. Many studies have been made of this matter
and a variety of reports all stress the great importance of the group
leaders! personal qualities. He must be interpreter of the group needs
and achievements to higher levels of management, and act as interpreter
of management requirements to his group. He must protect the group from
demands and pressures which he believes will adversely affect it. He is
a source of technical guidance and judgment, of inspiration and stimula-
tion., He must co-ordinate the ideas and resources of his group. Studies
of Shepherd and his associates show the successful research group-leader
to be a more active social being, then the unsuccessful group leader. He
has many friends in the laboratory, centres his social lifle around the
leboratory. Studies by Stein suggest that the successful research group-

leader has certain charismatic attributes. Subordinates tend to identify

with him and model themselves on his pattern. All of these observations point

in the same direction — the effective research group-leader is a creative,
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dynamic, enthusiastic person who relates easily to others. Such men are
sald to be rare among engineers and scientists. Thus, as a major objec-
tive in its research organization, management has to decide on the
particular meke-up of its project groups and pay especial care to the
selection of group-leaders and supporting staff.

The development and maintenance of the right kind of relation-
ship between the professional and non-professional workers presents a
problem, and it must be a major objective of management that this diffi-
culty is resolved as fully as possible. Many professionals regard
participation in activities involving the drafting board, hardware and
glassware as somewhat degrading, or as they put it, "an uneconomical use
of professional time". This attitude does not endear them to the non-
professional workers., Given this attitude, any sign of incompetence in
these matters on the part of the engineer wins him the enmity of none
professional personnel., Such enmities appear to flourish in functionally
organized lsboratories, where inter-personal difficulties can quickly
develop into inter-group conflicts. In project organizations, on the
other hand, there often develops an intense loyalty between the pro-
fessional and non-professional members of the team. The professional
sometimes regards himself as teacher and protector, the non-professional
as student and apprentice.

Much has been written on the importance of the social factors
in research and development performance. Studies of the research atmosphere
and the question of contacts of individual on individual is of outstanding
importance. It appears that many scientists may benefit from (a) close
colleagues who represent a variety of values, experiences, and disciplines,
and (b) supervisors who avoid both isolation and domination, and who pro-

vide frequent stimulation combined with autonomy of action. Thus, there
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must ever be efforts made to develop, foster and encourage the right
kind of research atmosphere, if the work is to be done in the way it
should, if morale is to be maintained, and creativity and productivity
maintained at the highest possible level.

Obviously there must be effective communication in the whole
question of project development, and that is a problem which goes back
to individuals who are working in the projects involved, The impact of
personsl relations is of unquestioned importance in this connection,

Nothing has been said up to this point on the research plant,
and this, I think, is the appropriate juncture at which the importance
of research facilities should be mentioned. Obviously, a well-designed
research building is needed, and if there are to be applied investiga-
tions in coal conducted, a suitable pilot plant is also a physical
necessity. These needs must be supplemented with the right kind of
heavy and modern equipment, Fowever, let us remember that buildings and
the equipment by themselves, and of themselves, are simply a means to an
end. Research and development will proceed or fall as it is organized
and, in particular, in accordance with the type and qualities of the
staff selected to conduct it. Certainly, no one expects individuals
to make "bricks without straw" and likewise scientific and developmental
advances will be retarded unless supply is made of the necessary wodern
adjuncts. But there are far too many laboratories provided with highly
specialized equipment, and yet producing very little. The important
thing is the human intellect which is dedicated to the application of
all modern instrumentation to the particular project in view. In the
last analyses research and development depend on human thought, effective

mental action is what is required and what must be applied.



- 25 -

You may wonder why nothing has been sald up to this point on
the matter of research financing., It is importent that a program of
research and development receive adequate budgetary support. This is an
obvious objective, but if the broad field of investigation is really
challenging and, if in this case, industry and govermment get together,
and really work together, there is no doubt in my mind but that the needed
funds will continue to be made available providing programs of research
and development are carefully conceived, conscienciously and sbly develop-
ed, and then critically evaluated, terminated, modified, enlarged or

continued, in line with the need and the opportunity.



The Organization And Co-ordination Of Coal Research in Cansds,
And Remarks On The Principal Projects Of The Fuels Division. *

by
D. S. Montgomery

Acting Chief pro tem, Division of Fuels, Mines Branch,
Department of Mines and Technical Surveys.

The organization and co-ordination of coal research in Canads
is a matter of comsiderable importance, not only to the coal industry in
its present situation, but to help this industry to anticipate as well as

to meet the demands of the future.

The co-ordination of coal research within s given organization,
and for that matter between different organizations, is not as simple as
wmight be supposed due to factors which tend to disperse the activities of
the research organization, making it extremely difficult to have strength
in every sector. This gives rise to the need for co-ordinating sctivities

of the various agencies conducting coal research.

In the narrow sense coal research refers to research on the nature
of the coal substance itself, However, any organization which has as its
major objective assistance to the coal industry discovers that it mist en-
compass & very wide territory, making use of specialists in many fields. This
situation arises from the fact that reductions in the cost of using coal must

come from small reductions all along the route from mining to final use.
Even if we confine ourselves for the moment to the field of coal

chemistry, which must provide the basis for entirely new uses of coal, it
has been very ably demonstrated by the English and the Dutch that the struc-
ture of coal is so complicated that the co-ordinstion and co-operation of
experts in meny fields is an essentisl requirement for rapid progress. In
fact, every modern technique for elucidating the structure of orgenic

* Published with permission of the Director, Mines Branch, Department of
Mines and Technical Surveys.,
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substances is required. This means that the efforts of specisliste in
such different fields of scientific enquiry as X-ray diffraction, nuclear
magnetic resonance, organic chemistry, and physical chemistry, must be co-
ordinated to synthesize a picture of the coal substance, One of the
essential requirements for co-ordination is a medium for the exchange of
information and a desire on the part of the experts to express the results
of their research in terms that are understood by those working in re-
lated fields.

The interests of the coal operators vary in some degree, but
cover a much wider territory than that of the coal substance itself. For
example, associated with mining there are often regional and structural
geological problems which if clarified would assist the mining engineer
in conducting the mining operation. There are, of course, a host of pro-
blems essociated with the selection of the most suitable mining methods
in a glven area, and the cheapest mode of transport, not to mention
problems in the field of coal cleaning, storage, disposal of the fines
and so on. To these must be added the interests of the consumer which
are directed toward selecting and developing the most suitable apparatus
for using coal. However, the point to be emphasized is that a Canadian
organization which attempts to cover every field is apt to be weak in
every sector., As is well known, the art in establishing a research pro-
gram lies in keeping the research effort properly balanced, which involves
selecting those projects where effort must be concentrated and deciding
what projects may be safely postponed. It is in this area where the co-
ordination between the various research agencies would be important in
deciding on the projects requiring emphasis, and the co-operation and
suggestions of the coal operstors would be of great value.

During the prewar era both the Province of Alberta and the
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Federal Govermment were interested in the classification and charsacteri-
zation of coals, in an attempt to evaluate the material resources of the
country. This brought sbout close co~oOperation through work on A.S.T.M.
committees associated with coal classification. Probably the most sig-
nificant recent development in co-ordination between the various coal
laboratories is that six of them have agreed to co=-operate in exchanging
samples on a monthly basis 1o ensure analytical uniformity across the
country, and to guarantee the operators accuracy in the measurement of
the calorific value of fuels. Periodic exchanges are also made with the
United States Bureau of Mines to ensure continent-wide uniformity.

In the postwar era the interests associated with coal have
spread far beyond classification. Much more attention is being devoted
to chemistry, petrography, end the utilization of coal. This more exten-
silve coverage requires better co-ordination. To illustrate the extent
of this expansion, the Geological Survey of Canada maintains a Coal
Research laboratory in accommodation provided by the Nova Scotia Depart-'-
ment of Mines. Here research on the petrogrephic composition of coal is
undertaken by Dr. Hacquebard on both Eastern and Western Canadian coals.
A Jjoint project is now being undertaken between the Geological Survey of
Canada and the Fuels Division of the Mines Branch, to study the relation
of the petrographic constituents to the coking properties of Sydney coals.
The Nova Scotia Research Poundation, in addition to aiding the Coal
Research Laboratory in Sydney, also supports chemical work done at Mount
Allison University by Dr. C. A. Cuthbertson on the oxidation and ozoni-
zation of cosl. For the past few years the Nova Scotia Research Foundse
tion has awarded postgraduate scholarships to Maritime students who wish
to carry out research on Nova Scotia coals at the Massachusetts Institute

of Technology. This research has been devoted for the most part to the
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study of the coking and plastic properties of Nova Scotia coals using
differential thermal analysis.,

In Western Canada the growth of the Research Council of Alberta
since 1943 has been most impressive and encouraging. This institution is
to be congratulated on building up a fine technical orgenization. Projects
have been undertaken in both the fields of basic and applied research on
coal., These projects include research on analytical methods, paleobotany,
organic chemistry of humic acids, physical structure of coal as revealed
by X-ray diffraction, and differential thermal analysis. On the applied
side, fluidized carbonization, briguetting, grindability and combustion
are being studied in some detail.

One evident outcome of the diversity of topics studied in coal
research is that it becomes impossible for one person to speak authorita-
tively on every aspect of such work, and opportunities should be provided
for those engaged in similar work to have periodic discussions.,

The organizationsl framework designed to facilitate the co=
ordination of Canadian coal research has grown up along slightly different
lines in various parts of the country. The development of the natural
resources is a provincial responsibility, but in the early days before
the provinces established organizations of their own to undertake research
on fuels & central agency was developed in Ottawa to evaluate the pro-
perties of the fuel resources discovered by the Geological Survey of Canada.

In Nova Scotia, research projects associated with coal are co-
ordinated through the Advisory Coal Committee of the Nova Scotia Research
Foundation. Any work done by the Federal Government in the province is
reviewed by this committee and very helpful recommendations are received
concerning the best method of proceeding with a given project. Sometimes

as many as three or four agencies are involved, such as the Nova Scotia
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Research Foundation, the Nova Scotia Department of Mines, and various
braenches of the Department of Mines and Technical Surveys,

In the western provinces no counterpart of this committee exists
although in Alberta close co-operation in certain areas is possible by
virtue of the fact that a representative of the Mines Branch is located
in the building of the Research Council of Alberta. The Fuels Division
recognizes the importance of co-operating with other agencies as well as
the necessity of reglonal work to bring about more effective aid to the
industry, and the work would be intensified if the funds and manpower were
available.

Lastly it is the feeling of the Fuels Division that the co-ordina-
tion between the various research agencies as well as asmong those interest-
ed in coal might be improved by consultation prior to Commonwealth con-
ferences so that Canada's views may be expressed in a unified and

suthoritative manner,

Remarks on the Principal Projects of the Fuels Division During 1956-57.

The Fuels Division has recognized the great economic pressure
which is being exerted on the coal operators by the abundant supplies of
liquid fuels in Western Canada. In an effort to do work which would be
of more or less immediate benefit to the coal industry, the Fuels Division
hes attempted to concentrate upon projects in the fleld of applied coal
research, particularly in those areas which are thought to give rise to
large bulk uses of coal. This concept is responsible for the Division's
active interest in the metallurgical uses of coal. Cyclone smelting has
been studied for some years and an application for United States patent
is being made to cover certain phases of this work. Research is being
conducted on the rate of reduction of iron ore in carbon monoxide and

hydrogen atmospheres to supply information which may form the basis for
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& rational design of a pulverized-coal-fired smelting unit. The kinetics
of the reduction of bematite to both magnetite and iron are being studied.
It is felt that there may be some application for a process capable of
reducing hematite to magnetite, to enable low-grade ores to be concentrated
megnetically.,

In an effort to provide an altermative to the rapid conversion
of the railways to diesel locomotives, a coal-fired gas turbine engine
operating on the Mordell cycle was studied at McGill University with a
view to securing basic information on the suitability of this type of
cycle. A detailed report of the results of this investigation is now
being prepared. Briefly, to achieve the efficiencies of the diesel engine
the heat exchangers in the Mordell cycle have to be operated at high temp-
eratures. This creates severe metallurgical problems which have not yet
been solved.

In the ares of mining research the Division has been conducting
studies in coal mines of Eastern and Western Canada into problems of
ground stress that restrict mining operations at depth. At Springhill,
Nova Scotia, observations are being made into strata deformations associ-
ated with full seam long-wall extraction. In addition, stress changes
within the solid rock and coal seams have been investigated with special
bore hole load cells. Similar observations were carried out in Western
Canadian coal mines to observe the effects of strata stress assoclated
with room and pillar methods of extraction. The Dominion Observatory
and the Nova Scotia Research Foundation are co-operating in such in-
vestigations by conducting seismic studies at Springhill, N, S. This
study has indicated a recognizable association between the frequency
of occurrence of ground tremors and the rate of coal extraction, but due

to the sbsence of buﬁp eccurrences during the observation period, no
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relation has been established between the pattern of seismic activity
and bump phenomena.

The data obtained from use of bore hole instruments require
considerable computational work to determine the magnitude and direction
of the principal stresses, The Burroﬁghs E101 Computor has been a very
useful aid in completing the work. While such calculations provide
information on the stresses within the load cell, they require further
interpretation in terms of stress within the enclosing medium, either
rock or coal. The Mining Engineering Department of the Nova Scotia
Technical College, Halifax, is conducting research to establish the
necessary correction factors.

It way be recalled that electrical resistivity measurements at
Cenmore were made in bore holes drilled into the coal seam. The large
fluctuations in resistivity values in certain zones seemed to be assoc-
iated with subsequent outbursts. In order to study the effect of occluded
gases on such values, measurements were made in Ottawa of the resistivity
of blocks of Cammore coal under pressures of up to 1,000 pounds per square
inch of carbon dioxide as well as methane. It was shown that the action
of these gases under pressure did bring sbout some decrease in resistivity,
but not of the order of magnitude observed in Canmore. It was concluded
that small changes in moisture content were responsible for the low re-
sistivities observed. This year, in addition to making resistivity
measurements, gas saumples from the boreholes are being taken as well as
samples of coal in order to study a possible relationship between the
composition of the gas contained in different zones of the coal seams
and the tendency of such zones to outburst. The moisture content is also
being determined., The pattern that seems to be emerging is that there are

dry and slightly moist areas in the coal, and that at the boundary between
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these zones considerable quantities of gas exist with the tendency to
outburst substantially increased.

In relation to coking, about three years ago the Fuels Division
begen to undertake some work to secure a more intimate knowledge of the
coking coals of Western Canada under light overburden. -The first step
was to find a suitable test to evaluate coals quickly, The Gieseler
pPlasticity test was chosen because it was being used by & steel plant in
the western United States. This test was not found to be convenient
for the rapid assessment of a large number of coals, and indeed it was
found to be difficult to secure reproducible results with this apparatus
even in the hands of a skilled operator. Consequently, there was some
doubt as to the value of this test as the sole criterion for blending
coking coals., For this reason it was felt that the A.S.T.M. swelling
test was a more rapid means of evaluating coking coals, including the
variations that occur within a given seam. As specific examples of
what has been done, an area in a mountain strip mine was sampled for
variation in coking properties, and at two western underground mines
samples were taken sectionally through the entire seam thickness. Wide
variations in the swelling properties were found. It would seem that
for the production of desirable grades of coke, selective mining or pre-
paration would be required.

Another field of interest to the Fuels Division concerns the
storage of coal. The high sulphur content coals in New Brunswick are
notoriously difficult to store so that spontaneous ignition will not
occur. A pile of this type of coal was carefully laid down employing a
technique recommended by the Fuels Division with thermocouples at
numerous points to study the rate of increase in temperature. As yet,

no sign of heating has taken place and the indications are that this
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storage technique will be successful.

Considerable effort has been expended to develop a ring analysis
system for determining the structure of hydrocarbons in coal tar piltches
and bitumen. The purpose of this research is to provide a means to follow |
changes in hydrocarbon structure resulting from various thermal and
chemical treatments. It is felt that this ring analysis system can play
a role in coal chemistry analogous to the role of accurate bearings in
nafigation. The system developed, though it requires a modern high speed
computer, is relatively accurate and appears to have a promising future
in the cheuistry of hydrocarbons.

As the aluminium industry demands considerable quantities of
hard coal tar pitch for the manufacture of electrodes, a number of these
pitches have been studied to determine the qualities that are necessary
to produce the best electrodes., Infra-red spectroscopy and ring analysis
are being applied to this problem. So far it has been shown that the
electrode compressive strength can be predicted from the infra-red sbe
sorption spectrum with considerable success. The research on coal tar
pitch provides an excellent opportunity to develop research tools suite
able for tackling the wore difficult problems associated with the deter-
wination of the structure of coel.

A matter of frequent concern to coal operators is coal dust
explosibility. The apparatus required for determining the minimum
ignition temperature and the relative explosibility has been constructed.
A Hartman apparatus to measure the pressures due to dust explosions and
to evaluate the minimum energy required to ignite a dust cloud is under
construction,

The production of synthetic liquid fuels from coals by the

Bergius process has never been commercially attractive in Canada. Last
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Year a laboratory was planned to investigate a new approach to this
problem which involves the use of intense gamma radiation and catalysts.
This laboratory has been essentially completed and investigations in this
new area of coal research will be undertaken shortly to see if coal will

play a new and unexpected role in the atomic age.
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A foal Operator's Thoughts on How Research
Can ¥Felp the Industry.

by
H.C.M. Gordon
Vice~-President and General Manager
Dominion Coal Company, Limited

Broadly speaking, recesrch ceail help the coal industry to
:educe its inherent hazards, to cheapcn production costs and to market
an improved product.

To the operator pure recsearch and research in design aré
practically synonomous in meaning. Into the former category, as one
sees 1t at this time, fall the problems of safety and utilization, while
into the latter falls the broad problem of machine design. Frequently,
pure research and research in design are closely allied and inter-dependent.

Today, many consumers of coal call for a product of more or
less uniform size and with a minimum of fines. The percentage of coal
consumed which falls into this category is quite large. It, therefore,
falls on the operator to produce from his colliery as large a percentage
of round coal as it is possible to get. There are on the market today
a number of machires which can produce coal almost continuously in large
tonnages, but elmost invarizbly these machines produce a high percentage
of fine coal. Efforts which have besn mzde to date to lncrease the
percentage of large coal procduccd by continuous mining machines have not
been very succescful. Much resenrol ic reguized to improve machine
design to the point where o meximum tonpace of large coal can be produced
contimiously. This is entirely a matter of spplied design.

As long as ccal-getting rmochines, as we know them, are used,

it is essential to the irdustry that such machines clould be capable of
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being operated with a minimum of labour and that repair costs of the
machine should be kept to a minirmum. The watter of cheap operation is
one of design research, while the problem of low maintenance cost is one
of pure research into a choice of materials and coupled again with design
research.

Once the coal has been bfoken from the face it has to be brought
to the surface by one means or another. During the past 25 years the
development of conveyors and even of mine cars has greatly improved.
Through research, belt manufacturers have greatly improved their product,
both in strength and in reliability. There is, however, room for much
improvement in belt conveying systems, for in almost all installations
underground there is the constant danger of fire being started unless the
whole installation is kept under a more or less constant inspection. Pro-
bably the cable belt conveyor is nearer perfect for underground work than
any other belt conveyor yet produced. This particular type of conveyor
has been developed only after many years of research.

Where belts cannot be used and conveyors of the general flight
type have to be installed a considerable breakage of the product occurss
The power required to drive such a conveyor is comparatively great and
maintenance costs relatively high. Research inio conveying systems is
required in order to produce a conveyor which is essentially safe, which
can handle the product without breakage, which requires a minimum of power,
and which has a reasonably low maintenance cost.

In recent years mine cars have been greatly improved, both in
size and in free-running ability. The development of such cars has
lessened transport costs but further research is required to develop a
wmine cer which is free-running, of large capacity, of light tare, and of

sufficient ruggedness to avoid heavy maintenance charges. The problem is
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a8 combination of pure end epplied research.

Today, an increasing number of locomotives of many types are
used in underground roadways where the grade is reasongbly flat. Loco-
motlves have many advantages over rope haulage and conveyors becguse of
flexibility. Many of these locomotives, both Diesel and electric, are
reasonably efficient but further research is required to improve their
reliability and cost of maintensnce.

Research into roof support in recent years has produced improved
roof bolts, improved yielding steel supports for roadways constructed
through moving ground where rigid supports are rapidly distorted and
rendered useless, and has produced improved yielding supports for longwall
work. Research which has been done on methods of roof support to this
time has greatly improved colliery performence, but still further research
is required to improve such products as are now aveilable., Where heavy
supports are used for securing the roof of longwall faces, their weight is
objectionable because the supports have to be frequently moved. Research
is necessary to produce metal props of a yielding design strong enough
to do the work required of them, yet light enough to be readily handled.

Fine coal, much of it in the form of very fine dust, which is
objectionable to the average consumer but which is made by our present mining
methods, creates one of the great hazards of underground coal mining. :
Today, it is impossible to effectively lay the dust made and thrown
into the mine atmosphere. Much research is required to determine means
of completely lsying fine dust in the immediate areas in which it is made,
in order to reduce to a minimum the hazards it creates. |

Research is required into the means of detecting various mine
gases, sutomatically, quickly and at the position in which a sample is

taken. It 1s essential that the spparatus designed to do the work should .
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be unfailingly accurate. Several machines are marketed today for the
detection of methane and carbon monoxide., Much further research is
required to produce machines which are completely reliable for the detec-
tion of these gases and which will produce readings readily and accurately.

Continuous research into means of improving lighting underground
has been carried on since the production of the Davy lamp. This has
resulted in very much improved lighting underground., However, the intro-
duction of mechanical mining calls for illumination of working faces in
a manner which is not yet possible. Much additional research is required
to produce the complete lighting of working faces which modern working
methods demand.

In most collieries roadways lengthen daily and over the course
of a number of years distances from the surface to the working faces
become unreasonably long. Where roadways cannot be cut off by new openings
from the surface, as is the case in submarine workings, the travel time
of men to their work becomes a serious burden on the industry. As much
as 20% of the working shift may be taken up in travel time. Research is
required into methods of safely transporting men from the surface to the
working faces at high rates of speed, in order to nminimize the loss of time
presently taken by means of transport now available, This is one of the most
serious problems facing large collieries which have been in operation for
many years, for 1t creates an economic problem of real masgnitude.

Research into all the matters already mentioned is required from
the point of view of safely producing coal at as low a cost as possible.
Research which has already been done and applied has produced many benefits
to the industry. Much more is still needed. Some such research is com-
pvaratively simple while in other cases the research is of a highly

technical nature,
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In preparation plants research is required to improve the
efficiency of the operations in order to provide the consumer with the
exact type of coal he requires. Research is required too in the briquet-
ting of the finer coals so that a product suiteble for the market may be
made from one which today is frequently undesirable.

In the utilization of coal, combustion engineers through research
have improved to a very marked degree the efficiency of the larger coal-
burning units. Research will further increase the efficiencies of such
units,

Comparatively little research, however, has been done on coal-
burning units used for domestic heating. A very large potential market
for coal for this use has been lost to other fuels merely because of the
inconveniences experienced in the use of coal burned in small domestic
units. Since the use of coal in such units today depends on convenience
rather than on economy, research is required to develop a domestic unit
for the burning of coal, which is completely automatic, both in the
supplying of coal to it and in the removing of the resulting ashes., There
are on the market today furnaces which do this reasonably well, but much
research is required to make these units completely satisfactory in all
details. There is, however, one point which wust be overcome in the
making of coal completely convenient for domestic use, particularly in
localities where the range of temperature varies widely in a 24-hour
period. This is the 'hold-fire' feature. At present, in order to hold
fire, even the best-designed coal furnaces must produce some unnecessary
heat unless the fire is to be allowed to go out and to be rekindled.

Much research is required to develop a unit which will hold fire with
the production of practically no heat or which can be automatically

rekindled if the fire goes out altogether. Until research has overcome



- 43 -

this particular feature coal cannot be considered as convenient as some
other fuels for domestic heating purposes,

Coal burned as a solid fuel wastes many products of consider-
able value. Research into the cheap gasification of coal at the pit
head is of extreme importance. This research is probably a long-range
one, but one of extreme importance where the cost of coal production is
likely to increase materially during the coming years. It is only through
the recovery of some of the by-products of value lost when coal is burned
as & solid fuel that high-cost producing collieries may remain economic,
The cost of gasification, as we know it today, is excessive and research
into a much cheaper and more efficient process is required,

Much of the research on coal, particularly the pure research
of a highly technical nature, has been hampered by lack of sufficient
funds to properly carry on the work. Were even & small vrart of the
amounts spent on atomic research in recent Yyears devoted to research on
coal, its mining and its utilization, the industry would be of much more

importance to the nation than it is today.
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What'!s New And What's Needed In The Mining, Preparation,
Transportation And Marketing of Coal

by

We Co Whittaker, Managing Director,
The Coal Operators® Association of Western Canada

This talk was to have been given by an Engixieer from Britain,
but due to the illness of Mr. Ignatieff, the necessary arrangementswere
not made and Mr. Leng has asked me to substitute.

What I have to say will consist mainly of a genersl review of
the problems facing the industry and what is being done about these pro-
blems elsevhere, principally in the United States.

T will also take the liberty of going somewhat further afield
than the title suggests, since I feel that one should not consider the
technical aspects alone without glving some consideration as to the

factors behind these technical needs and improvements.

Now as to the present situation in the coal industry of Canada.

In the West we are surrounded by cheap fuel oil, cheaper
natural gas and face the ultimate dieselization of the railways. The
1957 railway tonnage to the end of June was just 50% of that of 1956 and
one-glxth of that of ten years ago — all of this with only the begimings
of industrialization in the area we serve.

In the East the industry must contend with imported fuel oil
and residuals, the dieselization of the railways, the advent of natural
gas in the Montreal area within the next year or two, and the unknown
factors of the seaway.

An industry facing a tough competitive situation such as this,
needs primarily, substantially lower costs. In our case, this can only

result through substantially higher output/man-shift since most other
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costs are largely beyond our control.

| Unfortunately at this time, lower production costs are not
entirely the answer. In heavy industrial coals - perhaps Yes. In the
small industrial, commercial and domestic markets, lower costs alone will
not solve our problems. We face the same situation here as elsewhere —
where automatic or so-called automatic fuels are available in quantity,
price 1s generally the minor consideration, with convenience and suto-
matic features generally governing the final choice.

However, to come back to what is needed.

Our situation, with some modifications, is similar to that of
the United States five years ago. They experienced at that time the same
competitive situation but now appear to have turned the cormer, although
they still face stiffest competition from fuel oil and natural gaS. |

In the production field, it appears therefore that we require a sub-
stantially higher output/man-shift in order to reduce costs
and thus meet competition of other fuels, particularly in
the industrial market which is most respomsive to price
changes.

In the matter of coal preparation, we require:

1. Greater efficiency in cleaning with consequent better
product and recovery;

2. Plants which will operate with a minimum of manpower

and with lower power and maintenance costs;

3. Increased bin, mine car or other storage capacity so

that preparation plants can maintain a greater throughput

prer manshift with consequently less power wastage and meintenance.

In the transportation field, we require,

Within the mines:

1. lLarger and more flexible haulage units;

2. Better transportation for mechanized operations from the
face to the mine car by means of extensible belts and other
types of conveyors.

Outside the mines,

1. ILower railway transportation costs, both on short and
long hauls, particularly on industrial coals;

2. Llower rates for industrial coal which comes into competi-
tion with pipeline gas and fuel oil, and special rates for
large scale shipments of export coal.

3« A good bulk loading terminal for export coal at Vancouver.
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In the marketing field, we require:

1. A wider variety of low cost, easily obtainable automatic

burning equipment, backed by an efficient, well-advertised and

easily obtainable installation, repair and maintenance service.

2. The strengthening of the industry's position —

éag by joint sales;

b) by effective and adequate advertising and market promotion
to keep constantly before the public the lower cost and
general efficiency of coal, particularly in the domestic,
commercial and industrial fields.

(c) Well organized technical service orgenizations.

3. Research in the development of equipment and in marketing

techniques on a co-operative basis — our producing units are

too small to do these things effectively on anything but an
industry-wide basis.

In the management field,

With the added pressures for lower costs and efficient planning,
we will require more than ever, capable and experienced engineers
and managers. At the same time, the manpower problem will become
more accentuated and skilled miners and experienced mechanics,
electricians and supervisors will be at a premium.

In the field of government activities, we require,

1. Protection against unfeir natural gas competition and that of
imported fuel oil and residual oils;

2. The continuance of the subvention policy on a flexible basis
to meet the changing competition of imported fuels;

3« Assistance to underground mined coal used for electric power
broduction at or near the pithead;

4. A change in government policy so that coal for use in federal
buildings and institutions can be purchased on the same kind of
long-term type contract as is now available to natural gas;

>« Promotion of better understanding in government circles,
particularly among the elected representatives, of the importance
of coal in the economy of the nation and of the greatly increased
need for coal in the energy picture of the future.

The foregoing are some of the main factors of need in the industry
today. Now, what is new in the industry?
Production

The United States underground output per man-shift has increased
from 6.4 to 8.5 tone over the last 5 years. By 1960 it is predicted that
it will average 12 tons per man-shift and strip production, 25 tons per
man-shift. In Canada our underground production has increased in the last

five years fromw 2,5 tons to about 2.8 tons, or an increase of about 10%.
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Alberte underground production in the same period has increased from
3.7 tons to slightly over L4 tons per man-shift.

These increases are not impressive, and there is much room for
improvement. With our much less favorable mining conditions, we cemnot
of course hope to attain the same production levels as in the United States.
Necessity, however, will force us to do considersbly better in the next five
Years than we have done in the last five.

The improvements in the United States output/man-shift have re-
sulted mainly from:

1. The scrapping of high-cost mines and the opening of new

low-cost operations;

2. By mergers of smaller companies into larger units with

attendant savings in management, engineering, sales, etc.

3+ The larger size of companies has enabled the financing

of the capitel necessary for creating new facilities and for

buying new equipment.

The improvement in production techniques is said to have resulted
from:

l. The increased use of the continuocus miner;

2. Wider use of roof bolting (it is stated 35% of the 1956

bituminous tonnage in United States was recovered under

bolted roof);

3+ Faster and higher capacity haulage;

4. Better equipment for difficult mining conditions;

2« Maintenance programs to cut down breakdown time to s minimum;

6. Better recruitment and training of personnel for engineering

and maintenance;

T+ Incentives to encourage greater effort and less absenteelsm;

8. More safety training for all engaged in the production cycle;

9+ Added research in the production methods and techniques.

At the Coal Show in Cleveland in May of this Yyear, I was impressed
with the great variety of continuous miners and other loading equipment
ranging from a huge machine with a cutting head about 8 feet in height and
10 feet in width and weighing some 35 tons, to a small twin-auger miner
which appeared to be mounted on the front of a Goodman Shortwall. Surely
within this range of equipment we should be able to find something which

1s suited or can be adapted to the needs of our western pitching seams.
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Incidentally, the General Manager and the Superintendent of the
North West Improvement Company were at the Show and told us that they were
using Joy Continuous Miners with good success at their Roslyn, Washington
operations - driving rooms up the pitch and drawing pillars on the retreat
using a pocketting system. This operation was written up in the August
1556 issue of Coal Age, but I understand that the operating results have
improved very considerably since that time. In addition, I believe the
output/man-shift for the whole operation is considerably better than the
average for our own pitching seams.

In our own area, the Crow's Nest Pass Coal Company in co-operation
with the Ingersoll Rand Company, are developing a continuous miner called,
I belleve, the 'Gerdner Borecat"., This machine has been designed especially
for use in pitching seams and, I am told, has now had wmost of the bugs
worked out of it and shows considerable promise. This equipment will
likely be aveilable on the market in the not too distant future.

I was also interested to see at the Cosl Show the advances in
conveyor belt design, both in the extensible features and the ability to
change directions with one section of the belt loading onto another.

I note also in the trade magazines that there is beginning to be
& wider use of rope-driven conveyor belts where the traction is taken care
of by wire rope or other means with the belt function being limited to
carrying the material. This results in:

l. Conveyors which can be built to almost unlimited length

while at the same time using light-weight and inexpensive

belting;

2. Conveyors which can handle material on the forward as

well as on the return strand;

3« Conveyors which can handle bulk material around vertical

and horizontal curves.

In this connection I believe that the Dominion Coal Company was the

pioneer in Canade of the rope-driven belt in the Rock Slope at 0ld Sydney

Collieries,
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Apropos of the foregoing =

New mines in the Pittsburgh seam in the eastern United States
have recently been engineered to produce 20 to 25 tons per man-shift.

An official of a large corporation told me recently that he
thought roof bolting had provided the biggest single advance to his
company in recent years., He also stated that automatic loading and
moving of cars had saved his company a great deal of money.

Another operator stated that the new extensible belts had been
responsible for a great increase in the productivity of the continuous
miner,

In the strip field the trend is to bigger shovels and bigger
transportation and drilling units, During the Coal Board!'s visit to one
operation in eastern Ohio in May of this year, we saw one 65-yard shovel
and four 45-yard shovels at one operation with the large shovel handling
120 feet of overburden. This company had also just put into service a
fleet of thirty 60-ton drop-bottom trucks on the coal haul from the pits
to the preparation plant,

All of these things point to the fact that large companies with
ample financial resources and large coal reserves can do things necessary
to improve efficiency, which are usually not within reach of smaller
companies. In spite of this, we do know that in our own smaller way, the
same sort of things can be done and should be done. We shou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>