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Foreword

PRACTICALLY every scientist must, with greater or lesser fre-
quency, use laboratory glassware. Most have attempted at least
some of the elementary operations of glassworking. Both ex-
periences lead him to an awareness of those qualities of glass
which, on the one hand, place at his disposal artefacts combining
indispensable utility with considerable aesthetic appeal, and,
on the other, require for the fabrication of these tools the skill
of the craftsman fashioning an intractable material. The nature
of this craft is such that nothing will replace the relationship of
master and apprentice, and I have observed with admiration
the effectiveness of Mr. Barbour’s work in training youngpeople,
and particularly in helping them to an early feeling of confidence
in their capacity to achieve ultimate success. As he truly says:
“Glassblowing ... is an art, and mastery of an art needs courage
and an adventurous spirit. Art also demands from those who
take it up a measure of humility and dedication.” Today, how-
ever, there is need for increasing depth of knowledge and skill
in design to marry art to the service of experimental science, and
in the more advanced chapters the author brings a wealth of
experience to the writing, particularly of the sections on vacuum
technique and interchangeable ground-glass joints.

It is not easy to describe the techniques of glassworking or to
acquire them from the reading of the printed word, but no be-
ginner can fail to benefit from the wealth of practical informa-
tion, set out in meticulous detail, contained in the earlier chap-
ters and fully illustrated by the accompanying plates. Similarly,
those conducting classes in schools and colleges will find much
sage advice in the chapter on the organization of glassblowing
classes. Finally, for those who may have doubts in this machine
age on the professional future and rewards for the technician—
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Foreword

craftsman, it may be comforting to savour the author’s sad cyni-
cism, rooted in a lifetime’s experience in teaching institutions—
“About half the burettes used in the elementary chemistry labo-
ratory will be damaged in some way in the course of an aca-
demic year.”

The number of works devoted exclusively to scientific glass-
blowing must be quite small, and it is therefore an added and
special pleasure to write this brief foreword and to commend
this book to all who may be concerned with either the training
of glassblowers or with glassblowing.

December 1965 S.N. SLATER

Professor, Head of -Department of Chemistry,
Victoria University of Wellington,
Wellington, New Zealand



Preface to the Second Edition

THIS is a reprint of the first edition except that some errors have
been corrected and the section on refrigerants has been brought
up to date. Parts of a few chapters have been rewritten in the hope
that ambiguities have been removed.

In 1970 the author moved to a new base in the University of
Waikato, Hamilton, New Zealand. Here the glassblowing work-
shop services the School of Science, composed of Earth Sciences,
Biological ~Sciences, Physics and Chemistry. Foreseeably
Chemistry, which teaches organic, inorganic, physical and stable
isotope chemistry, and in recent years, biochemistry, has made
the greatest demand on the service.

The teaching staff in the School, drawn from Britain, America,
Australia, Africa, Germany, Canada and from most of the other
universities in New Zealand, brought with them a broad experi-
ente of glassware and accessories together with an impressive
willingness to innovate and to develop new apparatus incorpor-
ating a wider range of materials than were previously available in
New Zealand.

Since the first edition attracted comments from readers beyond
those engaged in technical work, it seems timely to include an
appendix to the second edition in which some of the glassware,
recently developed, is described. A list of the manufacturers and
suppliers of accessories using the new materials is included.

The author is pleased to express thanks to staff members in the
School of Science for help in the preparation of this edition. In
particular Professor J. D. McCraw, Dean of Science, arranged
for draughting and typing facilities to be available and gave
unobtrusive support throughout the exercise. A. T. Wilson,
Professor of Chemistry, whose need for novel glassware has
influenced glassblowing in New Zealand for two decades,
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Preface to the Second Edition

stimulated many discussions on the removal of water from gas
mixtures, and on the need for safety-consciousness in vacuum
line laboratories. Dr. K. M. Mackay and Ann Mackay, answered
many queries on the choice of words and their arrangement and
made valuable comments on the draft of the manuscript and on
units and measurements. Dr. A. Langdon discussed constant
volume manometers and made useful suggestions. Mr. F. Bailey
drew the figures in the appendix from very rough and dispro-
portionate sketches.

Mrs. Margaret McLean and Mrs. Elaine Norton typed the
manuscript and the repeats, corrected the errors and inserted the
omissions.

Thanks are also due to Pergamon Press whose officers worked
hard to make the first edition attractive and to ensure its wide-
spread acceptance.

To all those who reviewed the first edition, set out their
comments and drew attention to errors, gratitude is expressed.
The criticisms were stimulating, the praise was always heart
warming.

October 1977 R. BARBOUR
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Preface to the First Edition

MODERN teaching, research and industrial laboratories are en-
gaged in work that necessitates the use of glass apparatus. The
great bulk of this glassware is purchased from laboratory fur-
nishers and, whenever possible, they are the best and most
economical sources of supply.

Science, however, is never static. New and modified methods
are continually being introduced and the experimental apparatus
involved must be made, modified and maintained. To meet part
of this need there has appeared on the broad vista of scientific
endeavour the figure of the laboratory glassblower. Those who
are privileged to read scientific papers, reports and theses, will
have no doubts that the glassblower’s service to science is an
important and valuable one.

To be fully effective a glassblower must be familiar with the
possibilities and limitations of glass. He must be able and willing
to discuss apparatus design with scientists, to contribute his
knowledge and experience to the discussions, to tackle techniques
that are new or difficult, and to attempt, where necessary, seem-
ingly impossible tasks.

The early chapters of this book cover fully the glassblowing
requirements of the City and Guilds of London Institute syllabus
119 for laboratory technician’s work.

They will also serve to introduce to students and other labor-
atory workers the important first steps in glassblowing tech-
niques.

For the benefit of those taking examinations it is recom-
mended that in glassblowing the student should aim to reach
a standard of achievement higher than that required by the
syllabus.

A well-prepared student will enjoy meeting the challenge of
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Preface to the First Edition

an examination. At the other end of the scale, an ill-prepared
student will be worried by the prospect of having to do work
that has been but partly mastered, and harassed in the examina-
tion room if he is faced by tasks he has never previously per-
formed.

Subsequent chapters are intended for those technicians who
have acquired an interest in glassworking, and who have the
opportunity to apply their skill to making more complex glass-
ware.

It is worth noting that, in the writer’s experience, laboratories
that indulge in the luxury of a glassblower invariably increase
the scope and tempo of their research work. Within a short time
the part-time glassblower becomes a full-time glassblower, and
the full-time glassblower becomes a very busy man.

The attention of the young lady who desires to take up glass-
blowing, either as a career or as a required subject for a tech-
nician’s certificate, is drawn to the competency of the large num-
bers of lady glassblowers employed during the war years. There
is no doubt that their numbers have increased considerably
in the post-war period.

The writer fully acknowledges his debt to many sources of
information: to books on glassblowing; glass-tube manufactur-
ers’ information circulars; laboratory furnishers’ catalogues;to
many glassblowers (some mature in wisdom and skill, some
fresh and enthusiastic learners); to professional scientists, some
no longer with us, for making available their theoretical know-
ledge and for making demands without which interest and pro-
gress would have atrophied.

The writer expresses his thanks to all those members of the
staff of Victoria University of Wellington, New Zealand, who
contributed to this work by giving their time to discussions and
criticisms of the text. Special credit is due to B.C. Walsh, M.A.,
of the English Department, for his critical and invaluable read-
ing of the drafts; to R.F.Gledhill of the Glassblowing Depart-
ment, who devoted much care and patience to the prepara-
tion of the sketches and made many helpful suggestions; to
M.D. King for the photography; to I.Crichton, the apprentice
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‘Preface to the First Edition

glassblower, who performed many of the basic techniques to the
instructions given in the text and helped to make them effective.

The writer acknowledges the prompt response to a request
for information on fuel gases made by Professor R. W.Douglas
of Sheffield University; the co-operation given by the officers
of New Zealand Industrial Gases, who supplied data on liquid
petroleum gases and who made their firm’s products available,
free of charge. He is indebted to Mr. K. Guy, F.I.S.T., of Uni-
versity of Natal, who suggested the preparation of this book
and who has given much sound advice and guidance; to Pro-
fessor S.N.Slater of the Chemistry Department, Victoria Uni-
versity of Wellington, for his encouragement during the prepara-
tion of the manuscript, and for his kindness in writing the fore-
word.

Finally, credit is due to Miss Rita Watts. She undertook to
decipher and type the manuscript when she had very little time
to spare.

Wellington, New Zealand R.BARBOUR
December 1965
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CHAPTER 1

Glass

GLASS is a man-made material, and the date of its invention can
only be estimated, but there is some evidence that it was first
made about 4000 years ago.

There are many books on the art of glassmaking available in
technical and other libraries. They are interesting and informa-
tive and their perusal will add much to background knowledge.

To make glass, accurately weighed quantities of finely ground
materials are thoroughly mixed together. The carefully selected
constituents are then melted in a refractory pot. When the glass
is homogeneous, free from bubbles and foreign matter, it is
shaped, while molten, by drawing, pressing, moulding or blow-
ing into the desired shape. It should be noted that glass cannot
be extruded through dies, as metals and plastic materials are
extruded, since hot glass would adhere to hot dies and would be
cooled and solidified by cold dies.

The tubes and rods used in the laboratory are made by one of
three methods. The first, and oldest, method requires a team
of skilled men, known as primary glassblowers. One member
of the team uses an iron tube, approximately 5 ft long and fitted
with a mouthpiece at one end and a small flange at the other
end. The flanged end of this blow-pipe, as it is called, is re-
peatedly dipped into the molten glass and turned continuously
until a gob of the desired size has been formed.

The blow-pipe is now passed to another member of the team.
He shapes the gob by skilful manipulation and then blows an
air bubble into the molten glass.

A third man now attaches the previously heated flange of a
5 ft metal rod to the end of the prepared glass. These two men
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