Heathway Glassworking Lathes

We have 25 years’ design experience on lathes and our
machines are quality engineered at competitive prices

Heathway latest designed Glassworking Lathe (as shown above)
with the following new specification—

* New wide bed section

* Foot drum speed control

* Spindle speeds infinitely variable 20-475 rpm

* 6 splined main drive shaft, completely covered by bellows
* Electric clutch to disengage tailstock

HEATHWAY Machinery Co. Ltd
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For cutting
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QUICKFIT
 SCREWCAPS

Quickfit have developed these unique additions to their product
range for the purpeose of simplifying the assembly of laboratory
glassware.

Quickfit plastics screwcaps allow a variety of assemblies to be
carried out quickly and efficiently, and serve as an economic
alternative to ground glass joints. Their design enablesinserts,
such as air or steam inlet tubes, stirrers, thermometers etc., to be
completely adjustable and yet retain the qualities of a perfect joint.
Interchangeable screwcaps with a wide range of thread sizes and
insert holes are avaitable. Complete protection from heat and
corrosion is provided by PTFE washers.

Write for details of the Screwcap range of Joints. Adapters, Stirrer
Glands and Multiple Connectors to Dept,No. BSSG 1.

REGISTERED TRADE MARKS

Quickfit & Quartz Ltd., Stone, Staffs, Tel. Stone 3131. Telex 36226.




SENSITIVE NEEDLE VALVES

For Gas, Air, Oxygen and Steam, etc

GAS, AIR & OXYGEN BURNERS

For Radio Valve and Electric Lamp Manufacture
Scientific Glassblowing, etc

HIGH PRESSURE BURNERS, INJECTORS, ETC

For Mechanised Brazing, Silver Soldering and
other Heating Operations

W. S. A. ENGINEERING CO. LTD
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EDITORIAL

THE appeals in our last issue for more material

for publication have, we are pleased to
record, been answered in a very decisive way—
there being more than enough technical contri-
butions to fill this issue. To those who have
responded so quickly many thanks, and to those
who are in the process of doing so. do not relax
as we can never have too much material.

But again reports of Society and Section
activities are very scanty which is perhaps not so
surprising during the summer months and we are
hoping this will be remedied later on. But
should this not happen and the present in-flow
of technical material continue it will perhaps
indicate that the true function of this Journal is
not as many of us visualised, and the need for a
medium to record lechnical information relating
to our craft is greater than we imagined. The
small voice heard in the background in the early
days (of promoting the Journal) will have been
proved right.

Not that we expect a continual supply of
original ideas, as most of our techniques have
their origins in well tried processes of bygone
days ; in fact it would be a useful exercise to
trace the evolution of some of them.

But this should be no deterrent as except for
that which appears in the few competent books
on glassworking, there is a mass of technical
information which although practised, has never
been recorded and any individual author of a
book is likely to be restricted in his presentation
unless he can spend a long time in assessing all
aspects and uses of a particular technique.
Always it must be remembered that we cannot
publish unless we are fed with suitable material
and the wider the range of subjects covered the
greater will be the interest shown, which is bound
to be for the ultimate good of the Society.

J. H. BURROW

OBITUARY
R. L. Breadner

IT is with deep regrel thal we record the sudden
death of Mr. R. L. Breadner at the age of 62.
For many years a leading figure in glass
engineering he received his initial (raining while
an assistant at Eton College, and in 1920 he joined
the G.E.C. Research Laboratories, now the Hirst
Research Centre. at Hammersmith. He transferred
to Wembley with the Laboratories in 1923.
During his 45 years with the G.E.C. he built
up a highly efficient glass working department

and made many original contributions in the
glass engineering field. He will be remembered
with gratitude by the many scientific glassblowers
he trained and who are now dispersed through-
out the world.

His death is a great loss fo scientific glass-
blowing and glass engineering, and we extend our
sincere sympathy to his widow and son.

J.B.P.

Contributions for the December issue must be submitted by 16th October

The Journal is published quarterly by the B.S.8.G. and is available free to members and at 5s. per copy (or
17s. 6d, per annum) to non-members. Iiditorial communications should he addressed to the Editor, ¢/o H, H, Wills
Physics Laboratory, Royal Ifort Clifton, Bristol 8, and enquiries for advertising space to Mr. I. C. P. Smith, 65
Woodberry Way, Chingford, London, E.4, Printed in Great Britain by E. G. Ellis & Sons, Willow Streef, London,

E.4. © B.S.8.G. and Contributfors, 1965
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Lecture given to the Western Section, June 1965

RECENT DEVELOPMENTS IN ULTRAHIGH VACUUM
by Derex F. KLEMPERER, Ph.D.

Department of Physical Chemistry, University of Bristol

The Vacuum of Space

WHEN Russian space man Leonov emerged

from his space ship for ten minutes in
March, his altitude was 300 miles and he was
stepping into a vacuum of about 7.10-1¢ tofrr.
The feat of a space walk was performed again in
June by American space man White. Looking
beyond these technological accomplishments and
the incredible bravery of the men, one cannot
help noticing how we are living in a thin
atmospheric skin which surrounds and clings to
the earth. Figure 1| shows the variation of
pressure with height ; at the first arrow (10 miles)
the pressure is already down to one-tenth of the
sea level value and at the second arrow we enter
near space with 10—* torr pressure.

400 mites———v

300 miley ——=,

200 miles ——=,

[ 0O 10 | KK IO 0T KT 0T IO 100 KO o

FIGURE |
Variation of pressure with height above sea level

This is the sort of vacuum one gets with a good
rotary oil pump down on earth—it is our
laboratory forevacuum, as used for crude work
and to back diffusion pumps which pull a high
vacuum, i.e., pressures in the 10-% torr range.
Such pressures exist at 100 miles height and they
can be simulated in systems containing greased
stopcocks, rubber O-rings and un-outgassed
mercury. Above 100 miles the pressure falls
rapidly to the realms of ultrahigh vacuum, that
is, vacua lying beyond the hitherto conventional
laboratory vacua. At 1,000 miles height, the
pressure is 10-1 torr and as we move out beyond
satellite environments and into interplanetry
space, so the pressure levels out to 10-16 torr.

This is lower than anything achieved on earth.
The record stands at 7.10-!5 torr, being obtained
by Hobson(®) in Canada last year.

Hobson used a system made of aluminosilicate
glass because this glass is much less porous than
“ Pyrex” towards the 5 parts per million of
atmospheric helium. The system was ion pumped
to 8.1071% torr and then immersed in liquid
helium. Theoretically this should give 10—
torr, corresponding to one or no molecule in an
apparztus of usual laboratory dimensions and
probably lying somewhere between the pressure
in interstellar space (10-3¢ torr) and intergalactic
space.

Vacuum in Terresirial Sysiems

Despite the abundance of ultrahigh vacuum,
no further away than Bristol is from Newcastle,
UHYV is neither easy to produce nor has it been
available for long. Currently the world’s largest
space chamber is nearing completion at the
Manned Spacecraft Center, near Houston, Texas.
Pictures of this chamber appear on page 135 of
the National Geographic Magazine for January
1965* and on page 48 of Time Magazine for 27th
August 1965. It is a stainless steel silo with
double walls standing 120 feet high. The circular
access door is 40 feet in diameter and the
chamber will comfortably hold an entire Apollo
mooncraft.

At the other end of the size scale are the small
glass ultrahigh vacuum systems used in labora-
tories to study the physics and chemistry of
surfaces. The simplest UHV systems are, of
course, ordinary radio valves which are carefully
processed to attain low base pressures. But for
the experimental scientist radio valves lack all
versatility ;  whereas he needs to prepare
specimens, handle gases, pump gases and measure
pressures in his system, the radio valve is useless
beyond the one specialised function for which it
was produced. The simplest versatile system,
therefore, rapidly acquires many of the unique
items of UHV hardware which have been
developing during the last fifteen years.

* The National Geographical Society, U.S.A., does not permit the release of its illustrations
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FIGURE 2

Typical small ultrahigh vacuum system—photographied hy the author in Professor Alpert’s laboratory,
University of lllinois, 1962 (by permission)

Figure 2 shows a small system in which all
the basic operations can be performed. Its com-
ponents have been developed largely by Professor
D. Alpert, whose name has been associated
for longer than any other with UHV techniques.
Conventional rotary oil and oil diffusion pumps
are situated out of sight below the asbestos table
top. The main pumping lead comes up at the right,
through the table, and passes through a zeolite
trap A to the first of the UHV taps B. After
pumping out to 10-% torr, this tap is shut and the
ionisation gauges C are run to lower the pressure :

the ionisation gauge, which will be described in
a later section, is not only a pressure gauge but
also a pump. Sitting between the pole pieces of
the large permanent magnet is an omegatron D
which is used to measure partial pressures of
residual gases. The magnet E in the foreground
has been used with a sector field mass spectro-
meter (not shown) for the same purpose. F is a
special UHV tap which can be used as a con-
trolled and reproducible gas leak. There are two
gas flasks below the table,
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Before there is any hope of producing UHV
in a system of this type, two fundamental rules
must be obeyed: only materials of negligible
vapour pressure may be employed. and the whole
system must either be pumped al a tremendous
rate or outgassed by baking. By the first rule,
we are forbidden to use rubber, oil, grease or
mercury in the UHV section. Even brass (which
contains zinc) and cadmium-containing solders
are excluded. The seriousness of having a
material of high vapour pressure present is easily
illustrated by putting a shred of paper into an
otherwise perfect system. One cannot pump
below 1077 torr or so while it is there.

Baking out

To obey the second rule, the entire system is
best built inside an oven. It is then raised to
400°C or more for several hours with pumping.
Except for the baseboard. which is permanently
in position, the oven may be removed when not
required. A convenient method is to assemble
the oven as individual walls and a lid. Alterna-
tively, a hood-like structure can be manipulated
by hand or crane, depending on size. Figurs 3
shows a large oven of the author’s construction
in Indiana University. Actually the picture shows
two ovens in place on the frame, one on each
side of a common dividing wall. Such twin ovens,
which we have also found useful in Bristol,
enable the traps and UHV ion pumps to be baked

FIGURE 3
Twin ovens for baking out a UHV system
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oul separately and then used while the rest of the
system is still hot. The ovens are over-powered
so that bake-out temperatures are reached within
two hours of switching the power on. The bulb
G in Figure 2 is a mercury-in-steel thermometer
bulb used to control the oven temperature.

On baking out a system which has been exposed
to air for any length of time, a lot of gas is
thermally desorbed and pumped away. Without
baking, this gas oozes out endlessly and con-
stitutes a huge “ virtual leak.” If we neglect
the gas driven out from any depth and consider
only the surface monolayer, then complete
desorption in a one litre sphere would already
give 8.10-% torr. One should realise that all the
materials we handle in everyday life are heavily
contaminated. Even a metal surface with the
brightest mirror finish is loaded with sorbed gas
and foreign. largely volatile matter.

The necessity to bake out places severe
limitations on materials and techniques. It also
introduces a hazard. because breakage at 400°C
and consequent air in-rush inevitably causes
ruinous corrosion to the inside of metallic
components. Our laboratory is supplied with a
nitrogen hose for these emergencies. Since break-
age is the result of warping and differential
expansion, a more effective measure is fo insert
flexible bellows between components. Such glass
bellows are labelled H in Figure 2 and Figure 4
illustrates how we have chosen to tackle the
problem here.

fully anneaied

stainiess steel bellows
<005 ins thick \, stainess sted

vave limb  ¥in diam

direct seal between argon arc
stainless steel and weld
pyrex
FIGURE 4
Flexible coupling between components of « UHV
system

Since even the best elastomers like Viton A are
ruled out for a bakeable UHV system, taps must
be of all-metal construction and hydrogen brazed
or argon arc welded together. Figure 5 shows
a one-inch valve which we have designed and
built at Bristol. The valve is closed by forcing a
soft pad of pure silver on to a circular stainless



steel knife edge. When some 14 ft-1bs. of torque
are applied to the differential screw, a sensitive
mass spectrometer fails to detect any helium
getting past the seal. Apart from the silver pad
and two shear-gaskets of copper which seal the
body up, the valve is made entirely of stainless
steel.

rT-L:-?-dl'i\ccr stop
[— driver
/

pin tostop
rotation

slot for helium
leak testing

FIGURE 5
lin. valve constructed at Bristol. All parts except
the silver pad are machined from stainless steel.
The body is assembled using two copper gaskets
and the whole valve is buked out at 400°C to
free the interior of sorbed gases

Magnetically operated ball-and-socket valves
are often recommended for UHV use. They are
certainly cheaper and less vulnerable to corrosion
but they always leak, they do not tolerate much
pressure differential and they cannot be used to
bleed gas. All-metal valves of acceptable
standards have recently become available in this
country. Manufacturers’ catalogues list them up

to 13-inch port size and weighing 550 Ibs.
Hydraulic operation is obviously necessary at this
stage. A point which is not generally recognised
is that many valves which are mass-produced for
use at high pressures or with corrosive liquids
are, with a little modification, suitable for UHV
use.

Objectives

In the smaller laboratory systems, space
simulation is not of especial interest. Rather one
seeks to examine surfaces under really clean
conditions. This involves producing a clean
surface and then retaining it for the experimental
duration. The vacuum is the means to this end
and it is of interest, therefore, to see how quickly
a clean surface becomes contaminated.
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FiGURE 6

Times to form a monolayer of adsorbed gas on a
clean surface

The time taken for a monolayer of gas
molecules to form on the surface has been plotted
against pressure in Figure 6. These times are
derived from the frequency with which molecules
hit the surface. It is also necessary to assume
that all molecules stick and that the surface is
smooth. Under these circumstances, the unbroken
plot shows that a surface is altered after about
one second at 10-% torr, a few hours at 10-1° torr
and only after a good day at 10-11 torr. Actually
no surface is reactive enough to retain all
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molecules that collide with it. Recent measure-
ments suggest that the sticking probability for
oxygen on metals, for instance, is even lower
than 0.1. The broken plot in Figure 6 may thus
be nearer the truth. Although it concedes a
ten-fold increase in the contamination time, we
must clearly produce UHV for any investigation
of surface phenomena to be really fundamental.
Air is the great contaminent. To make, say, a
chemisorption run against a background pressure
is like doing solution chemistry at the bottom of
the river. A logical ideal would be to conduct
our experiments above the atmosphere.

This driving interest in lower vacua has brought
major advances in the measurement of low
pressures during the last few years. By com-
parison less advance has been made with pumps,
whilst many other system components and
materials currently in use are already to be
found in textbooks.(2> The remainder of this
review is, therefore, devoted to ultralow pressure
gauges. They all depend on ionisation of the
residual gas, coliection of the ions and measure-
ment of the ion current. We shall look at the
original UHV gauge first and then see how it is
developing and being extended.

The Bayard-Alpert Gauge(3

The modern Bayard-Alpert gauge (Figure 7(a)
and (b)) is a triode valve which may be glassed
into the system. Prior to the advent of sputter-ion
pumps in 1958, the gauge was not only used to
measure pressures but was also the standard
pump. It is still the cheapest device and tends to

FIGURE 7{a)

T'he Mullard ionisation gauge 10G-12. A Bayard-
Alpert type which is used with control unit
WPS-3 over the pressure range 1073 to 10~!! torr

be used in a UHV laboratory in the same expend-
able way in which we use electric light globes at
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home. The pumping effect is due to disappearance
of gas ions from the gas phase ; they get stuck
to the collector and the envelope. The envelope
may be earthed to counter charge accumulations,
using the electrical contact shown in Figure 7{a).

collector

grid | ———————

about l[OOvDC
filament

FiGure 7(b)

How the ionisation gauge works. An electron

current flows between the filament and the grid.

It ionises gas molecules. These ions, whose

number depends on pressure, are attracted to
the collector and measured

To cover diflerent pressure ranges, the electron
current may be varied between, say, 1, 5 and
20 mA. It is preferable, however, to run at very
low electron currents such as 1, 5 and 20 gA.
Although this calls for a very sensilive electro-
meter to measure the ion currents, one does
thereby reduce the gas pumping effect, the
dissociation of gas molecules at the heated
filament and the spontaneous variations in
sensitivity which plague ionisation gauges. A
fourth eflect is also reduced ; it is the so-calied
X-ray effect, which determines the lowest pressure
the gauge will measure.

The X-ray effect was discovered about 15 years
ago when people who worked with ionisation
gauges began to realise that pressures below 10-%
torr were simply not registered on the type of
gauge then in use. Even though the vacuum
conditions seemed to improve under careful
processing, a permanent residual collector current
was present regardless of pressure. This current
is actually not an ion current arriving at the
collector but an electron current leaving the



collector. It is photoemission stimulated by soft
X-ray illumination which, in turn, has been

generated at the grid :
total current = ion current (pressure sensitive)
~+ photo current (permanent)

A thousand-fold reduction of X-ray photo
current was accomplished in the Bayard-Alpert
gauge by replacing the large-area collectors of
radio-type triodes with a fine wire and inverting
the geometry. Referring to Figure 7(a), the
collector is the straight wire inside the grid
spiral and a hair-pin filament is strung up outside
the grid.

The permanent residual photo currents of the
radio-triode and the Bayard-Alpert types of gauge
are revealed by collector current characteristics
(Figure 8). The upper plots in each case are
typical curves for gas ionisation, being determined
by the efficiency of electron impact. As the
electron accelerating voltage on the grid is raised,
so the collector current levels off to saturation.
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FIGURE 8
Collector current characteristics show up the
X-ray effect. At left, a conventional radio-triode;
at right, the Bayard-Alpert gauge.(3) Pressures
for cach curve are shown. V is the potential at

()
which the grid is normally run

But as the grid voltage is raised, so the X-ray
effect continues to rise. This latter effect is
eclipsed at high pressures, but is clearly visible
in the curves at lower pressures. They reveal
X-ray currents equivalent to 0% torr (old
fashioned gauge) and 5.10-11 torr (Bayard-Alpert
gauge).

Pene(rating the X-ray Barrier

We can now discuss how the X-ray effect has
been avoided and see how pressures below 5.10-11
torr have come to be measured recently employ-
ing several different methods. The gauges to be
discussed are summarised in Table 1 (page 34),
where the first entry is the Bayard-Alpert gauge
described in the preceding section. The second
column lists the lowest pressure py to which each
gauge goes, being the X-ray current residue which
is always there. The third column shows the lowest
pressure p,,;, which can sensibly be measured as
a result. p,;, is 1.10719 torr, for instance, when
the X-ray current of a Bayard-Alpert gauge has
been determined.

To lower the X-ray current residue, we can,
as already stated, reduce the electron current
emitted by the filament. We can also reduce the
physical size of the collector. A reduction in
diameter from the usual .005in. wire (1254) shown
in Figure 7(a) to 4x gives an order lower in the
residual current.

Many investigators have sought to measure
lower base pressures still by using extra
electrodes. In the case of a modulated gauge the
extra electrode is a second collector wire which
is used to measure the X-ray current. If this wire
is at grid potential, it takes no ion current i, but
when it is tied to the collector it takes a propor-
tion ( of the ion current away from the collector:

Normal collector current = i + iy
Modulated collector current = (I—g)i + ip

The residual current i, induced by X-irradia-
tion is the same in each case and  is independent
of pressure. At high pressures the residual
current i, may be neglected:

Normal collector current =1
Modulated collector current = (I—q)l

These four equations enable us to evaluate the
four unknowns. In a refinement of the method,
modulation of the residual current is introduced:

Normal collector current =i+ .y
Modulated collector current = (l—g)i +
(I—o)iy,
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extending your
temperature
and purity range

VITREQOSIL:

Vitreosil pure fused silica which can be supplied
Vitreosil is stable up to 1050°C, and in shapes to meet all needs, provides the modern
with some reservations at higher laboratory with utensils or apparatus which can reach
temperatures, is inert to all acids thehighertemperatureranges,withstandrapidchanges
(except hydrofluoric) and eliminates of temperature and provide a standard of chemical
contamination in chemical processing. puritywhich more conventional materials cannot equal.

pure fused silica \/I TIREDOSIL:

THERMAL SYNDICATE LIMITED

P.0. Box No. 6, WALLSEND, NORTHUMBERLAND. Tel. Wallsend 623242/3
9, BERKELEY STREET, LONDON, W.1. Tel. HYDe Park 1711
SILICA INDUSTRIALWARE « LABORATORY WARE - OPTICALCOMPONENTS ® HIGH TEMPERATUREOXIDE CERAMICS
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e Battery operated — @ Large aperture
No mains lead viewing

o infinite flexibility e Full 7 wave
e Strain as colour retardation

e Examination of  ® Pf}ﬂke’f]jize L
Glassware IN SITU 9" X23" x 33

SOME SUGGESTED USES

1.Safety Inspection 2. Avoiding over-
clamping glassware

3. A visual aid in teaching PRICE

4. Examination of vacuum £12'120

systems

Write or phane for illustrated colour literalure NOW!

6. SPRINGHAM & C0. LTD.

HARLOW NEW TOWN, ESSEX.
Telephone: HARLOW 24108

U,



tube*

e CRYOQJENICS
CRYOQJENCONS

Super
Insulation
This is the 10-litre
container with pressure
withdrawal tube enabling you
to tap off small quantities
of liquid gases safely
Foot ring and easily

* Accessories

A NEW conception of liquified gas containers and dewars in lightweight
aluminium.  Welded construction for storing and transporting small
quantities of liquified gas

Send for leaflets giving details of

25-litre container
10-litre container (shown above)
5-litre container
4-litre container
3-litre container

YOU MUST BE FIRST. DETAILS ARE INTERESTING—DESIGN IS
MILES AHEAD

[encens of Lul lunpstad

\ JENCONS (Scientific) LTD., Mark Road, Hemel Hempstead
Hemel Hempstead 4641




ABSTRACTS

CELLS

See (170).

CHROMATOGRAPHY

(166) Drying Manifold for Spot Tests and Chromato-
grains on paper.

Wong, F. F., and Carson, J. F.. Chemist-Analyst,
Vol. 52, No. 1, 1965, 20

Glass tube of about 2 inches in diamefer with several
ports, closed at one end, hot air from hair dryer blown
in open end. Tube is lageged with asbestos paper. J.A.F.
(167) Devices for Maintaining a Constant Head and a
Constant Flow Rate in Chromatographic Columns.
gfwznway, W. D., Lab. Pracet., Vol. 14, No. 8, 1965,
52-3.

Several devices arc shown based on the ‘* chicken
feeder  principle, D.W.S.
See also (171),
CRYOSTATS

(168) Glass Dewar Flasks for Optical and Other
Studies at Low Temperatures.

Schoein, L J., and Broida, H. P.. Rev. Sci. Instrum.,
Vol. 33, No. 4, 1962, 470-3

A Dewar ask is described having a metal shield cooled
with liquid nitrogen, Stores helium with low loss rate.
Adaptable for low temperature experiments and is
relatively low priced to construct. Modifications of the
Aask have vapour-coo.ed radiation shields which replace
liquid nitrogen cooled shields, S.G.Y.

EVAPORATORS
See (108).

EXTRACTORS

(169) Sinall Volume Liquid Liquid Extractor.
Spikner, J. E.. Ward. V. F., and Towne, J. C..
Chemist-Analyst, Vol. 52, No. 2. 1963, 50

Useful for the extraction of small volumes of aqueous
solutions with an organlc solvent lighter than water.
Made from standard ground glass jointg and a heavy
wall test tube, JAF,

FREEZING POINT

(170) A Freezing Point Cell for Volatile Solutions,
Glew, D. N.. and Rath. N. S.. /. Sci. Instrum.. Vol.
42, No. 8. 1965. 665-7.

This cell eliminates the dead space above the solution.

D.W.S.
GAS HANDLING
(171) Gas Handling Apparatus for Gas Chiromato-
graphy.
¥ango. S. P.. Chemist-Analyst, Vol. 32, No. 2, 1963.

Unit of glass, with stopcocks and levelling bulb can be
used for transferring gas in sampling bulb to syringe
to be used for gas chromatography. J.AF,
(172) Technique for FKilling Hypodermic Syringes
from Gas Cylinders.

Lodsge, J. P.. Pate. J. B.. and Huitt, H. A., Chemist-
Analyst, Vol. 52, No. 2. 1963, 53,

Uses a simple glass trap and vaccine hottle top to fill
syringes from gas cylinders, JAF,

GLASS—CHEMISTRY

(173) Sealing Glasses (Part 1)

Oldficld. L. F.. J. Brit. Soc. of Sci. Glassblowers,
Vsl 2. No L1963, 3-8,

The author reviews the requirements the manufacturer
must meet as (a) provision of a glass with correct
properties fo give low stress seal ; (b) glass must be of
quality good encugh for application ; (¢) the glassware
must conform to dimension tolerances; all these must be
met at a reasonable cost. The article then cxamincs
ways of meeting these and discusses properties and ways
and means, D.W.S,
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(174) Some Unusual Glasses.

Acams, R. V., Brit. Soc. of Sci. Glassblowers, Vol. i
No. 4. 1964, 46-53.

This paper deals with the development and properties of
Iron-Sealing Glasses, Solder Glasses, Commercial Glasses
from B O , Al O and P O, Calcium Aluminatc Glass,

Te! Iunte G as<e< and Vanadate Glasses, D.W.S.

GLASS—PHYSICS

(175) Termal Expansions of Borosilicate Glass in the
Transformation range, Part I. Anomalous Behaviour
of Tungsten and Molybdenum Sealing Glasses,
Oldfield, L. F.. Glass Technology. Vol. 5. No. 4.
1964, 150-6.

It is shown that the routine control of borosilicate glass
by means of expansion coefficient for low temperature
range is unrelizble. Discusses the anomally of sealing
giasses of the same nominal composition and identical
standard expansion coefficients may have quite differcnt
expansivities in their annealing ranges which can give
undesirable stresses in glass-to- mectal seals. 8.G.Y,
See also (173), (174),

GLASSWORKING—MACHINES

(176) Plumbing for the Glassworking Lathe,

Litton. C. V.. IFusion, Vol. 1. No. 4. 1964, 9-10.
Short arttcle on the needs. D.W.S8

(177) Device for Feeding an Abrasive to a Lapping
Machine.

(1) Boettcher, S. A. (2) Keefle, J. V.

Specdlap Corporation.

(1 U.S. Patent 3, 110, 921, 16th April, 1962,

(2 U.S. Patent 3, 110, 992, 7th February, 1963,
(1) Describes a special supply tube which conveys
abrasive mixture from a rotating container on to the
grinding laps, ete,

(2) The rotating container is reversed during changeover
of work pieces to continually agitate the abrasive, S.G.Y.

(178) Swiss Patent 373, 528, 14th October, 1960.
Facienda, A,

Table with rocking arrangement for automatic cutting
of glass plates. Nine claims, seven illustrations. S$.G.Y.

GLASSWORKING—METHODS

(179) Forming Contours on a Glass Lathe,

Bedford, J.. Fusion, Vol. 12, No. 1. 1965, 8-10,
This gives a short account of the technique of centri-
fuging glass tube to a former constructed of Carbon or
Monel metal. D.W.S.

(180) Colour Decoration and Printing on Glass
Containers.

Hackett, J. W.. and Holsher, H. H.,
Indusiry. Vol. 45, No. 8. 1964, 421,
Various techniques are discussed as applied for imaging
and developing printing and forms on materials such
as plastics, papers and metals. Suggestions are offered
as to how these techniques may be adapted to transfer
these forms onto glass. IElectostatic printing on glass
containers by Owen-Illenois is discussed in some detai:,

S.G.Y.
NON-RETURN VALVES
(181) A non-return Float Valve for Vacuum Pumnps,
Smith. 1. C. P.. 1. Brit. Soc. of Sci. Glassblowers.
Vol. 1. No, 4, 1964, 53.

The Glass

Details of construction are given. D.W.S.
(182) Float Check Valve for use with Water
Aspirator.

Swift, L. J.. Chemist-Analyst, Vol. 32. No. 1, 1963,
23

Float valve using two modified glass ball and socket
joints, stops water floding into apparatus if water
pressure decreases. JAF



PUMPS—CIRCULATING

(183) A Simple Laboratory Centrifugal Glass Circu-
lating PumL and Gas Saturator for Liquids.
Petriconi, G, L., Montefinale, A. C.. and Papéc,
H. M,. /. Sci. Instrum., Vol. 42, No. 8 1965, 662-3.
This pump uses a P.T.I"E, covered magnet rota.ted by
a magnetic stirrer and seems to be a variation of other
earltier types, D.W.S,
SAFETY

(184) Silvering Solutions.

J. Brit, Soc. of Sci. Glassblowers, Vol. 1, No. 4,
1964, 45.

Emphasises the need for getting rid of unwanted mixed
ammoniacal silver nitrate solution ag soon as possible,
Two hours is considered the safe limit for keeping.

D.W.S,
(185) Hydrogen.
Christie, H., Fusion, Vol. 11, No. 4, 1964, 21-2.

Lists safety hints when using and storing hydrogen.

D.W.S.
(186) Compressed Gases.
Christic, H., Fusion, Vol. 12, No, 1, 1965, 24-7.
Gives many sdfety tips and hints on the use and mis-use
of compressed gases, D.W.S
See also (182), (189).
SEALS—GLASS TO CERAMIC
See (173).
SEALS—GRADED GLASS
See (173),
SEALS—GLASS TO METAL
(187) Oxide-free Glass—Metal Seals and the Pro-
duction.
Karkera, B. A., and Raut. U, P.. Fusion, Vol. I,
No. 4. 1964, Ii1-2
Discusses the technique used. The tungsten rods are
heated to bright red by passing an electric current,
Oxldation is avoided by the atmosphere of burning
hydrogen. A bead is (ormed by  wiping on ' Corning
7740 or Kodial glass, D.W.S,

(188) Technique for Sealing Tungsten to Quartz,
Grdm E. E., and Tozer. W, H., Fusion, Vol. 12

0. 1, 1965. 112,
Short article on forming the seal using Corning 7230
glass or G.E.C. graded sealing cane No. 1, as the inter-
mediate sealant. D.W.S,

See also (173). (174).

STILLS—WATER

(189) Protective Cut-off for a Gas-operated Water
Still.

Ven Horst. H.. Chemist-Analyst, Vol. 52, No. 1.
1963, 21,

Inexpensive valve assembly which stops the gas flow
if water supply fails. TUses solenoid pgas valve and
float plus a micro-switch, J.AF.
STIRRERS

(190) Improved Seals for Stlrrers.

Ocon. J.. Paz-Andmdc M. L., Chemist-Analyst, Vol.
52. No. 2, 1963, S1.

Suggests using P.T.F.E. balls instead of glass in
conventional ball and socket stirrer, Ball to be turned
from P.T.FF,E. stock, ({(Abstractors’ note, P.T.I"\E,
balls may be obtained commercially in the U.K.), J.A.I7
(191) Inmmersible Magnetic Stirring Unit.

Poscy, C D., Epperson, H. L., and Heric, E. L.,
Chemist-Analyst, Vol, 52, No 1, 1963, 22.

Magnetic stirring unit is sealed in cut down 4L beaker
using simple glassblowing techniques. Gives two other
references. J.AF.
(192) Technique for Agitation of Solution by Electro-
Iytically Generated Gases.

Frankiin., T. C.. and Barrett, J.. Chemist-Analyst.
Val. 52, No. 1. 1963, 21.

Electrolytically generated hydrogen or oxygen is used to
agitate a few mls, of solution, J.AR,

STOPCOCKS

(193) Stopcock Extractor

Blackston, R A., J. Bril. Soc. of Sci. Glassblowers,
Vol. 2, No 1, 1965,

A press is lllustrated and described which removes
stopcock keys without breaking, D.W.S,
(194) Stopcock—Turning Device.

Kesner, L., and Griffin, G. E., Chemist-Analyst, Vol.
S2. No. 1. 1963, 30.

Will turn a glass stopcock on through 90° or 120°
angle at a pre-determined time. Uses standard clamps
and a clockwork alarm clock, J.A I,

THERMOMETERS

(195) Miniature Low-inertia Platinum Resistance
Thermometer,

Zaitsev, A. M., Instrument and Experimental Tech-
niques, U.S.S.R., No il, pp. 250, Translation Pub.,
September. 1964,

Describes in detail a sealed resistance thermometer,
dimensions 30 x 2 x 1 mm. Reproducibility not worse
than 0.082°C after nine months in range —183 to 630°C.

D.A.H.
THIN FILMS
(196) Strip Silvering of Dewars.
Hartley, E., J. Brit. Soc. of Sci. Glassblowers, Vol.
2. No 1, 1965, 10.
Suggests that a Dewar should be pre-treated with a
solution of Stannous Chloride, Hydrochloric Acid in
distilled water, then washed, rinsed with silver nitrate
and finally with distilled water before using the Brashear
process solutions (which are cooled to between 10 and
15°C). Gives a better result. D.W.5.
(197) Refined Silvering Process
Tozer, W H.. Fusion, Vol. 11, No. 4, 1964, 23-4.

Gives detalls of a three solution mix and method of use,

D.W.8.
TRAPS
(198) Trap for Rotating Evaporators.
})37crom. ‘M.. Chemist-Analyst, Vol. 52, No. 1, 1963,

gi_r'nple splashead type trap to be incorporated in the
evaporator prevents impurities being returned to the
solution, J.AF,

VACUUM APPARATUS

(199) Carbon Assimilation at Low-carbon Dioxide
Levels (apparatus and technique).

Orchard, B., and Heath, O. V. S., J. Experimental
Bot., Vol. 15, No. 44, 1964, 314-30,

Three experiments were made on leaves, seml-closed
circuit, closed circuit and open circuit. The apparatus
consists of an associated system of taps. R.C.P.
(200) Enhancement of Photo-emission from Calcium
Antimonide by Oxygen.

Bioomer, R, N., and Cox, B. M., Brit. J. App. Phys.,
Vol. 16, No, 5, 1965, 605-1'1.

A drawing of the apparatus used in this project is given
along with the use. D.W.S
(201) Device for De-gassing Liquids and Solutions.
Samigullin, F. M., and Agishev, A. Sh., /nstrument
and Experimental Techniques, U.S.S.R., No. 'l, pp.
244, Translation Pub,, September, 1964,

Schematic diagram of glass apparatus for eliminating
the paromagneti¢c oxygen dissolved in liquids, claimed as
indispensable for invesigations on nmr method. D.AH

MISCELLANEOUS

(202) Graphic Symbols for Glass Systems,
McKenna, F. E.. J. Chem. Documentation, Vol. 3,
No. 1, 1963, 24-8.
Symbols representing various glass apparatus components
are proposed for types of tubing, seals, joints, mano-
meters, gauges, and pumps  also many designg of
stopcocks., The symbols are demonstrated as simplifying
an elaborate apparatus and are eompatible- to symbols
used in metal systems, 85.G. Y.

12a



MANIPULATORS

Let us supply your

SCIENTIFIC
RESEARCH
APPARATUS

GLASS  Apparatus made to your specification
QUARTZ Worked and supplied. Large stocks held

GLASS TO METAL SEALS One off to one million off. Made to

customers specification

SCOTLAND ROAD CAMBRIDGE Telephone 56190




DIAGRIT

TAPER

GCRINDING

TOOLS

FOR LABORATORY

GLASSWARE & CERAMICS

The simplest. cleanest and most effective
way of producing accurate male and
female tapers in glass and ceramics at one
tenth of the previous operation time.

The secret lies in the steel core

coated with diamonds in a spiral pattern,
giving a reamer life of between 3,000
and 6.000 bores according to the

accuracy of the preformed joint.

Diagrit range of diamond taper tools
covers all standard sizes and includes
tools designed by us to suit special
applications. Send for our catalogue
showing the comprehensive range of
diamond tools. Our Technical Depart-

ment is available to advise you

DIAGRIT

Taper reaming a 500 cc bottle to size
B24. A badly chocked bottle will be
completed in 5-10 seconds

Taper reaming a borosilicate glass desiccator
lid, size B34, at the works of Jencons
(Scientific) Ltd., Hemel Hempstead. This
operation is completed in only a few seconds.
Tools can be supplied to both drill and ream
out the hole in one operation

DIAGRIT ELECTROMETALLICS LTD.
STAPLEHURST, KENT.
Phone STAPLEHURST b6l




"One picture is worth 1000 words"

No picture here

because no one picture could ever represent the
1000 (and many more) ovens and furnaces we
have made for glassblowers in the last 40 years

annealing

We make electric furnaces and ovens for laboratory

work, research and all production processes—
200°C to 1750°C

furnaces ovens kilns lehrs

to suit your own particular
requirements

Some standard sizes but 809 are built to
“special " shapes, styles, sizes to suit individual
requirements—but at attractive prices and good
deliveries. With or without fans, switchgear,
instruments.  Have your job tailored by the
specialists

catterson-smith

R. M. CATTERSON-SMITH LTD. (Dept. SG), Exhibition Grounds
WEMBLEY

Telephone WEMbley 4291

xif



In an electrode arrangement devised by Klopfer
the collector is completely shielded and, as shown
in Figure 10, has been put inside a box. A
magnetic field which is parallel to the electron
beam is required to constrict the beam to a
pencil. Electrons which move out of the pencil
are bent back into it and none strike the inside
of the box. A bonus on the design is the high
degree of electrical screening around the collector.
This means that the ion currents have low noise

levels.
anode
+500v¢
ion
collector
«—1—shield
reflector =
tilament

FiGure 9(a)
Arrangement of electrodes in an orbitron gauge.
The clectrons are injected into the electrostatic
field between two concentric cylinders

FIGURE 9(b)
Electrons pursue these long comelt-like orbits
about the anode. The tighter orbit has a lower
angular momentum

magnetic field

> dectron beam ;
X-rays

+ng4¥ collector
FIGURe 10

Simplified arrangement of ¢lectredes-in Klopfer's
ionisation gauge
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Mass Spectrometers

The ion collector in a mass spectrometer is
completely screened from the sources of light
and X-rays. py (Table 1) is therefore assessed at
zero and extremely low pressures can be
measured. The outstanding advantage of mass
spectrometer pressure gauges, nevertheless, is that
they measure partial pressures of the different
gases present., As a result, the last few years have
spawned a whole range of these instruments
especially designed for use in UHV systems. A
representative selection is shown in Table 2.
With the exception of time-of-flight instruments,
a magnetic field, an electric field, or a combination
of both is used to split up the ions by mass. The
ion optics involved has become steadily more
complicated and further useful systems of analysis
may well await discovery—there is currently
much work in many countries devoied to partial
pressure gauges.

In evaluating mass spectrometers one should
not only inquire what minimum partial pressure
is detectable but also the background against
which this detection can be made. The cycloidal
mass spectrometer and the omegatron, for
instance, have comparable detection limits but
the CMS 80 can tolerate a background pressure
which is 10% (imes greater. The Farvitron does
not show up constituents of less than 3% con-
centration. It does, however, display the whole
spectrum continuously. Quadrupole mass spectro-
meters are capable of outstanding performance.
Good resolution can be maintained to high mass
numbers, but the geometry of these spectrometers
is critical.

Magnetrons

The last entry in Table 1, the hot-cathode
magnetron, is essentially an ionisation gauge with
a magnet around it. Although the hot-cathode
magnetron has been developed intensively in the
last few years by Lafferty, we describe the
simpler parent gauge due to Houston.(®) The
clectrode structure (Figure [1) is such that
electrons are trapped by the crossed electric and
magnetic fields. A special case of trochoidal
trajectory results(® which is bent back on itself
by the end elecirodes in the manner drawn.
Electrons travel as much as 108 ¢cm before reach-
ing the anode. The ions formed travel directly
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to the collector because they are so much heavier
that the magnetic field hardly affects them. The
gauge is 103 times more sensitive than the Bayard-
Alpert gauge for an electron emission 10? times
smaller. In common with all devices employing
efficient ionisation, however, the gauge pumps
rapidly.

mognetic fiieid
-»—

on
cClector

ekdron
repdier

electren ancce Het
path + 1000y cathede  [+70v

FiIGURE 11

Houston’s hot-cathode mugnetron. The X-ray
photoelectric emission is estimated as cquivalent
to 10715 torr

All the ionisation gauges we have described so
far employ hot cathodes. Hot cathodes interfere
seriously with many experiments. The dissociation
of diatomic gases has been mentioned and it leads
to reaction between gas atoms and any available
surface, including glass. Certain reactions may
be catalysed by hot filaments and foreign ions
are sometimes emitted. Accordingly it would be
useful to have a cold-cathode magnetron
(Penning gauge) suitable for modern UHV
systems. Such a gauge has been developed by
Redhead(® and is commercially available abroad.
We are collecting experience with the gauge in
Bristol. Figure 12 shows the electrode structure.
6kV are applied between the anode and cathode
lo stimulate cold emission of electrons and (o
provide a strong electric field. Guard ring
cathodes ensure that the field is uniform and
prevent emission from the edges of the cathode.
The electrons cannot escape from the discharge
and perform oscillations which are not dissimilar
to those in the Houston gauge. There is no grid
so there is little X-ray effect. Some X-rays are
produced when electrons strike the anode but
this effect decreases with pressure.



Highest | Lowest X
muass to be| partial Partial
Cost indi- pressure pressure
(without Mass vidually |detectable| Sensifivity
Type of Mass Spectrometer Example pumps) range resolved torr P =:=\ P iotar Magnet | Envelope
£
Conventional 180° deflection | MS 10 by Associated Electrical 1,285 2-200 40 5.10-11 200 ppm || Metal
magnetic Industries Ltd., Manchester,
deflection \ England
(steady Iv/
90° aomon:o.: 22 PT 110 by General Electric 2,570 2-200 50 10-14 10 ppm Metal or
Co., New York, U.S.A. glass
Cvcloidal - CMS 80 by Balzers Aktiengesell- | 10,620 2-500 160 2,10-12 0.1 ppm Yes Metal
(crossed steady I m:a mv schaft fiir Hochvakuumtechnik
und Diinne Schichten, Princi-
pality of Liechtenstein
|
Omegatron ... D 16401 by Edwards High | 2.210 1-150 40 10-11 100 ppm V Glass
(crossed steady H m:a rf. mv Vacuum Ltd.. Crawley, Sussex, A
England
Linear r.f. Topatron by E. Leybold's 1,360 2-100 10 5.10-9 1,000 ppm Metal or
(r.f. E only) Nachfolger. Cologne, Germany glass
|
Electrostatic ... | Farvitron by E. Leybold's 2,370 2-250 none 10-% 30,000 ppm _ Glass
(steady E well and super- Nachfolger, Cologne, Germany
imposed r.f E.)
No
Quadrupole ... Monopole by General Electric 4,070 1-300 250 10-14 10 ppm Metal
(crossed steady E m:a r.f. mv Co., New York, U.S.A. __
Time of flight .. 1111 by The Bendix Corporation, 7.360 0-500 100 10-11 10 ppm _ Metal
(field-free drift region) Cincinnati, Ohio, U.S.A. _
TABLE 2

Small bakeable muass spectrometers for partial pressure measurements in UHV systems.
been included in the first column, H =

LE

The methods used to analyse ions have

magnetic field, E = clectrostuatic field, r.f. = radio frequency




MAGNETIC FIELD

ANODE
9@ =
0 i - =
\$ |
+ =g,
L gk AUXILIARY
CATHODE ~ CATHOOE
ION CURRENT
AMPLIFIER
FiGure 12
Redhead’s cold-cathode magnetron — cutaway

diagram of the clectrodes. The perforations
improve gus flow. Sensitivity is 45 times greater
than « standard Bayard-Alpert gauge

Although the Redhead gauge is known to give
readings to 1071t torr, certain aspects of its
operation are imperfectly understood. lts reluct-
ance to strike at low pressures (one may wait
10 minutes) and spontaneous extinction of the
discharge are troublesome. For this reason a
triggered discharge gauge incorporating a tungsten
filtament has lately become available.

Cold-cathode magnetrons also exhibit varia-
tions in their sensitivity with respect to time and
pressure. The problems of these gauges are
embodied in a current advertisement which is
reproduced by permission as Figure 13. Unfor-
tunately this interesting advertisement does not
tell us how the true vacuum line was measured.
Indeed, it will probably take a little longer before

SITUATIONS VACANT

MASTER GLASSBLOWERS at $3.00 per hour, Journey-
men at $2,00, both 40-hour week. Steady employment.
Advancement according to earning capacity,—Preforma
Ltd,, 121 Judge Road, Toronto 18, Canada.

CLARENDON LABORATORY, University of Oxford, has
a vacancy for a fully trained and experienced scientific
glassblower, Salary on incremental scale rising to £1,060
per annum. Good holidays, child allowances, pension
scheme,—Write giving full particulars of training and
experience to Dr, A, J. Croft,

38

entirely reliable measurements become possible at
the extremely low pressures which can now be
produced.

I am grateful to Mr. Keith Llewellin for help
with the figures.

FIGURE 13
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SECTION ACTIVITIES

North-Western Section

On Friday, 30th June, 1965, at the Pilkington
Research Laboratories, Latham, Ormskirk, Lancs.
the North-Wesfern Section held a very successful
combination of lectures, film shows and
demonstrations.

The first leclure was given by Sister P. A.
Grounds of Pilkington Brothers, on the general
hazards in the glass industry. A film and slides
were shown Lo illustrate types of accidents which
can happen and sound professional advice was
given on the treatment of casualCes together with
recommendations on safety spectacles and filters.
This lecture appears in full on page 40. Mr. ]. W.
Kiggins, also of Pilkington Brothers. followed
with a short introductory falk on high and low
lemperature brazing and soldering which was
illustrated by a film and demonstrations.

The next section meeting will be at the Whilte
Hart Hotel, Warrington, where we intend Lo
discuss education.

A works visil Lo Messrs. James Jobling & Co.
Ltd., Sunderland, will take place early in
September.

P. A. ATKINSON
Hon. Secretury
North-Western Section

Southern Section

The last lecture in the 1964-1965 programme
of the Southern Section was given by Mr. S.
Yorke, of Quickfit & Quartz Ltd., at a meeting
held at Queen Elizabeth College, London, on
Wednesday, 12th May, 1965. Mr. York described
in great detail the techniques of *“ High Frequency
Electrical Heating of Glass.” Members were very
intercsted in the lecture and at the end Mr. Yorke
faced an audience intent on a long discussion.

Dagenham Cables Sports Club held a Gala
Day on Saturday, 26th June, 1965 ;: Messrs. Bran-
field, Gunn, Smith, Wingale, Wogzell and While
atlended to demonstrate glassblowing. Glass-
blowing in a tent is a novel experience, especially
with a works fireman standing by fearing the
worsl. However, a good time was had by all, and
Dagenham Cables Sports Club were kind enough
to donate £10 10s. to the Society.

The 1965-1966 programme of the Southern
Seclion is almost complete, members will be
receiving a programme card in the near future.

E. WHITE

Western Section

The lecturer at the meeting held on Monday, 31st
June, 1965, at the Royal Fort, Bristol University,
was Dr. D. Klemperer of the Department of
Chemistry, the subject being * Recent Develop-
menf{s in Ultrahigh Vacuum.” During the course
of the Jecture Dr. Klemperer introduced (wo
films and a number of slides. The lecturer is
now engaged in U.H.V. research and has carried
out work in the US.A. and Australia. A full
report of the lecture is published in this Journal.

On 28th June, a parly from the section paid
a visit o Gooch and Housego Ltd. of Ilminster,
Somerset.  This company specialise in the
precision cutting and grinding of glass and
ceramics (o very fine limits. They are also a
very large producer of quarlz cryslal oscillalors.
During the visit we saw many inleresting opera-
tions, the most impressive being in (he hand
polishing shop where these highly skilled
craftsmen were producing optical flats and prisms.
They were, we discovered, working to 1/10 fringe
accuracy.

The meeting on Monday, 19th July, at the
Royal Fort, Bristol University, had as guest
lecturer Mr. G. Williams of Pilkington Brothers.
He was assisted by Mr. Milner. The (itle of the
lecture was “ Sheet Glass Manufacture.” To
supplement the lecture two films were shown.
The lecturer and the films dealt w'th the
various forms of sheet glass. window glass, plate
glass, floal glass, figured glass and wired glass.
Mr. Milner trealed us lo some amazing demon-
strations with toughened glass.

D. W. SMITH

Midland Section

The Midland Section Commiitee held a meeling
on Tuesday, 17th August, for the primary purpose
of completing the arrangements for the Annual
Colloquium to be held on 24th September.

It was confirmed by Mr. Haynes that the
Hawarth Building, Chemistry Department of
Birmingham University had been booked and
also that car parking space would be available.
The programme for the day was as laid out.

The meeting then went on lo draw up a list
of events for the Midland Section. This will
be published when confirmed.

R. S. HANLEY
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HAZARDS IN THE GLASS INDUSTRY

Lecture given to the North-Western Section by
SISTER P. A. GROUNDS of Pilkington Brothers

WOULD like to talk to you on a subject

which T hopc will be of interest to you all,
the hazards of (he glass industry and their
possible elimination. In particular, I would like
to concentrate on the hazards which have been
and still are peculiar to the glassblower.

During the latter half of the 19th century,
glass making had a bad repuiation for ill health,
apart from accidents. Due to the exhaustion of
blowing, and the presence in the air of minute
irritant particles of silica, silicosis and other lung
diseases were much in evidence. Many of the
men suflered from poor sight: optical ailments,
for example glassblowers’ cataract: consumption;
stomach disorders : dermatitis : skin infections ;
and bad legs. Generally, the standard of health
in those days was low, which will have contri-
buted to the poor health of the glassblower, in
fact, in 1880, the average age at which glass-
blowing ceased was 32-34 years ! To quote an
old-timer recalling his youth in the glass industry :
*“ ... It looked easy, but you must remember
that the blow-pipe weighed 25 Ibs. and you had
60-70 1bs. of molten metal on the end of it, and
it required a good deal of skill as well as physical
strength to blow a cylinder 5 ft. long and of an
even thickness and diameter throughout.”

A newspaper cutting of the 80’s announcing
the discovery of a-mechanical method of blowing
commented: *“ Many attempts have been made to
get rid of this painful process in the operation of
glassblowing ; but to this day in every bottle-
house in England may be seen pale-faced men
with their cheeks hanging in limp folds, the result
of years of glassblowing by the mouth. Cases
have been known in which mens’ cheeks have
been worn so thin that they have actually
cracked. It is a common sight in the bottle-house
to see blowers at work with their thin cheeks
puffed out on either side like the fingers of a
glove.”

However, although the general health of the
glassblower is no longer a great problem, we must
not overlook the possibility of accidents occurring
whilst handling or working glass. Great care
must be exercised and every advantage should be
taken when the use of protective clothing, and in
particular safety spectacles, are available for use.
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When working glass, safety spectacles are worn
to protect the eyes against foreign bodies.

If reduction of luminous intensity is required or
protection against radiant energy, the appropriate
tinted glass as described in the list on page 42.

At this point a slide was shown of a man
holding a pair of safety spectacles which had
been spattered with molten metal, these spectacles
saved the man’s sight.

The second slide showed a pair of safety
spectacles which had been hit by flying glass.

A film then followed showing accidents occur-
ing in an American glass works and recommended
methods of eye protection.

Now 1 would like to say a few words about
first-aid treatment. As we have just seen a film
on eye injuries, I think that would be an
appropriate subject to start with.

Splinters or flakes of flying glass may enter the
eye causing great discomfort. Glass is difficult
to see in the eye and attempts should not be made
to remove it if the glass is at all adherent to the
eye as any interference may result in further
injury. Any trace of blood, however slight, may
indicate that glass has penetrated the eye, which
is an extremely serious condition. A penetrating
wound is caused by flying glass and the immediate
history of the injury is of great medical import-
ance in the subsequent treatment of the eye.
Incidents predisposing this type of injury are,
e.g. glass breaking and bouncing into the eye
from a hard surface ; or following the explosion
of laboratory glassware, also the breaking of
toughened glass.

The patient must be prevented from rubbing
his eye as this will certainly aggravate the
condition. He should be firmly reassured, a calm
manner will allay some of his fear. If there is
evidence of a possible serious injury, the casualty
must be laid down in a safe place, out of the
range of any further injury. When a first-aid box
is at hand, an eye pad should be applied to the
eye and secured round the head. When a first-aid
kit is not available, it may be necessary to
improvise an eye pad : a clean handkerchief or
other such clean linen may be used for this
purpose. Medical aid should be sought immedi-
ately. A slide was then shown of a loose foreign



body being removed quite easily from the eye
with the corner of a clean handkerchief.

As many wounds of varying degree occur
whilst handling glass, [ would like to mention
the treatment of wounds and the possible
accompanying haemorrhage.

If anyone is unfortunate enough to cut them-
selves whilst handling glass, the extent of the
injury should be assessed quickly and calmly,
panic is infectious and will only add to the
distress already being experienced by the casualty.
Small wounds with little blood loss should be
cleansed where possible with soap and water or a
mild antiseptic cream and a dressing applied.
Application of strong chemicals, e.g. iodine, is
not recommended. If there is a possibility of
glass being present in a wound, attempts to
remove it are strongly ill-advised as further
damage to blood vessels or nerves may be caused.
Small pieces of glass may be forced further into
the wound. Also any blood clots which have
formed will be disturbed and may instigate fresh
bleeding. In the case of a large plece of glass
being embedded in a wound, a dressing should be
built up around the oflending glass to prevent
direct pressure being applied on to the glass when
the dressing is secured. In the event of
haemorrhage from a wound it is useful for the
attendant or first-aider to be able to assess the
nature of the blood flow and act accordingly.

Blood from an artery is bright red in colour,
if the injured artery is near the skin the blood is
seen to spurt out in jets corresponding with the
pulsations of the heart. Blood from a vein is
dark red and flows in a brisk continuous stream.
Arterial and Venous haemorrhage combined
usually gushes out from the depth of the wound.
Slight haemorrhage comes usually from injured
capillaries and may flow in a conlinuous stream
or merely ooze from all parts of the wound.

When an injury does occur the haemorrhage
must be controlled as quickly as possible. Place
the casualty in a suitable position, bearing in
mind that blood escapes with less force when the
patient sits, and still less when the patient lies
down. This will also lessen the extent of shock,
as the vital organs, for example the brain, will
not be quite as deficient of blood and the oxygen
it carries. Except in the case of a fractured limb.
elevate the bleeding part to slow down the blood
flow. Expose the wound, removing as little
clothing as possible. Pressure is now applied,
and maintained, either directly or indirectly,
depending on the type and situation of the

wound. Then a dressing pad and bandage is
applied. When the wound is near a joint, for
example the knee, immobilise the joint using
splints if necessary.

Direct pressure conirol is applied with the
thumbs or fingers over a pad, if available, to the
part of the wound from which the blood is
coming. When a foreign body or projecting
broken bone is in the wound press alongside it
and not over it. If the bleeding point is not
readily visible, grasp the whole wound and
squeeze it tightly. This will nearly always control
the bleeding and allow time for a dressing to be
prepared. Apply a suitable sized dressing and
pad over the wound, press them well down and
bandage them firmly into position. Deep wounds
may need further pads on top of the first, thus
pressing the dressing into the depth of the wound.
Always be sure that the pad projects well above
the level of the skin in order to provide adequate
pressure on the torn edges of the blood vessels
and also ensuring that the dressing is not lost
inside the wound. The bandage should not be
applied more tightly than is sufficient to stop
bleeding. If blood still soaks through apply a
further pad on top with a fresh bandage but do
not remove the original pad and bandage. Direct
pressure is successful in 99 per cent of cases.
Severe haemorrhage can always be controlled by
direct pressure at first until expert help arrives.
If bleeding cannot be controlled by the applica-
tion of direct pressure or when it is impossible to
apply direct pressure successfully, apply indirect
pressure to the appropriate pressure point. A
pressure point is one where an artery can be
pressed against the underlying bone to prevent
the flow of blood beyond that point. There are
four main pressure points which are: the carotid
pressure point; the sub-clavian pressure point :
the brachial pressure point; and the femoral
pressure point.

If it is ever necessary to apply indirect pressure
then obviously a serious injury must have been
suffered, so I hope you will have already sent for
medical aid. Very occasionally it is necessary to
use a constrictive bandage. If this occasion
should arise, and T sincerely hope not, it must be
remembered that a constrictive bandage can cause
a great deal of harm.

The recommended type of bandage is a rubber
one, approximately 2%in. wide and about 4ft. in
length. Use of a constrictive bandage is rather
limited, it will control any limb bleeding, except
in the forearm and lower leg where it cannot
constrict blood vessels lying between two bones.
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When it is applied it must be remembered that
15 minutes is the maximum for this bandage to
be left in position, then it must be cautiously
loosened. If bleeding should recommence then
it should be re-tightened. Constrictive bandages
may be improvised here by belts, ties, braces or
slings, depending on what you happen to have
handy at the time.

If the patient should have to get to hosp:tal
with the constrictive bandage on. a label must be
attached to the patient stating the exact time at
which the bandage was applied.

Small glass cuts or puncture wounds in the
hands and fingers are common injuries, which
sometimes damage a digital nerve or tendon.

A slide was then shown of one such innocent
looking cut on the thumb, followed by a second
slide showing the same thumb again, this time
after digital nerve repair.

Laboratory technicians (and nurses fitting up
drips) seem to be a little more vulnerable (o this
type of wound, often caused by the hand slipping
when pressing a glass tube into a cork.

Then followed a slide which illustrated a
classical texi-book example of a tendon injury.
The tendon was damaged in the middle third of
the forearm, as it is an extensor tendon involved,
the finger it controls has dropped and the patient
is unable to lift it. Another example of a cut
tendon was illustrated, this time on the back of
the index finger. The white part visible in the
centre of the wound was the severed edge of the
tendon.

Burns

Finally, I would like to mention what I believe
to be a common hazard amongst glassblowers,
namely burns.

As a burn is caused by something hot, it is
usually sterile, the aim of treatment is to keep
it that way.

Superficial burns heal well with a sterile
dressing applied (o cover them.

Deeper burns heal with contracture, this is
disabling on the flexor aspect of the fingers. It
is often difficult at first to decide how deeply the
burn has penetrated. If in any doubt, expert

LIST OF SAFETY SPECTACLE LENSES AND FILTERS

Type or Name Description

Crookes B.2
Smoke-grey glass.
nent filter

Laminated or non-laminated.
Perma-

Protex and Protal

Didymium

Shadowlite

Green glass. Permanent filter.
The protection and visual
densities are obtained by
pigmenting the entire body
of the glass during manu-
facture

Glass. Permanent filter

Laminated glass. Lightish

brown inter-layer

Notes and Recommendations

Reduction of glare and protection from heat
radiations. When laminated, protects from
flying particles also. Having a neutral tint,
colour values remain the same and are not
distorted. Absorption of ultra-violet and
infra-red is good. This is particularly useful
for long periods of work under extremely
bright light and where glare is present

Reduction of the intensity of the visible
radiation reaching the eyes of the operative
enabling him to work in comfort. Absorption
of invisible but harmful ultra-violet and
infra-red radiations. Prolonged exposure to
infra-red radiation is strongly suspected of
being a contributory cause of calaract.
Strong ultra-violet radiation causes acute
pain, sometimes with serious side effects

Reduction of glare when fusing vitreous silica
or other hard glass. Particularly recom-
mended for glassblowing

Provides general relief from glare. Special new
* Shadowlite ” interlayer cannot fade. Light
transmission 12 per cent. “ Triplex ” lami-
nated glass ensures protection from risk of
flying particles



medical advice must be sought. Blisters should
not be burst or any burnt clothing removed
which is involved in the wound. Strong chemicals,
e.g. tannic acide, and flavine, etc., must not be
used on the burn. It is sufficient to apply a dry
sterile dressing until medical attention is sought.
This treatment also applies to scalds.

The first of the two slides that followed depicted
a small burn on the arm : followed by a scald
showing some blistering.

Chemical burns should be well washed in
running water for 10 minutes before a dry dress-
ing is applied.

Chemical burns of the eye must be continuously

irrigated for 20 minutes and expert help sought.
It would be impracticable to have all the antidotes
available for the various chemicals in use. There-
fore, water, saline or a buffered phosphate
solution, which neutralises both acids and alkalis
is used and has proved most effective.

The last slide showed the correct method of
eye irrigation.

Conclusion

As you will appreciate first-aid is quite an
extensive subject and we have only scratched the
surface, but I do hope that what [ have mentioned
will be of some help to you people who are
handling and working glass.

WORKSHOP NOTES

CUTTING CHROMATOGRAPHY TROUGHS

] ANY engineering machines are adapted for

cutting, grinding and working glass and this
article describes one application of Diamond
Impregnated Products Limited, GF3 milling
machine.

Chromatography troughs and boats of various
diameters can be made, using two Magnetic
“Vee” blocks and a round iron bar, 12 inches
long, for holding the work. The blocks are set
on the miller bed in line, end on to each other
about four inches apart. The (4 inch iron rod
is put inside a 12 inch length of 35 millimetre
glass tube and both are placed in the * Vee”
blocks. The combined weight and pull of the
bar to the blocks will hold the tube quite

adequately for the sawing operation which
follows. The saw blade used is resin bonded
Silicon Carbide, 6 inches diameter and 4% inches

thick (120 Grit). The work is fed into the wheel

from underneath.

By means of the longitudinal traversing
mechanism, a light cut is made starting 1 inch
from one end and ending 1 inch from the other,
the uncut ends ensure that the glass does not
shatter when the second slot is being cut. A
series of cuts is now made, the depth of cut can
be controlled to .002in. by the vertical feed hand-
wheel. When the wheel is “ through,” the bed is
lowered clear of the wheel and the tube rotated
180°, the bed raised and the second slot is now
made following the same procedure as the first.

The end product is a tube with two slots in
opposition along most of its length. A knife
cut and hot spot will split them in two halves for
finishing in the bench lamp. If many tubes are
cut, they are best stored by leaving as cut from
the machine.

F. PORTER
Chemistry Department

University of Bristol

(Further workshop notes and technical articles held over—EDITOR)
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Advanced Techniques to Guard vyour
Budget and Speed Production

THE Machine with
PORTABLE ‘CUTANG RlND’ DIAMOND WHEELS

For every form of
Cutting and Grinding
Glass and Silica tubing
(6in. or more)

Geological samples
attachment{ for slicing)

| .
' ' ' ’ / .- - Ceramics, Refractories
Concrete, Tungsten

Carbides

Solid State Materials, etc.

Size : 17in. x 17in. x 12in.
Weight : 46 Ib. net
Motor : 4 h.p. Capacitor

% \'.‘. i
A

LN o

Fitted with 5in. Diamond saw with adjustable height control, depth of cut 11in.

(3in. by revolving) Face and pheripheral wheels interchangeable

ALL PARTS RUSTLESS NO SPLASHING MANY VERY SATISFIED CLIENTS
ECONOMICALLY PRICED

Made by experts with 20 years’ unrivalled knowledge in the manufacture and uses
of diamond impregnated saws, wheels and drills

FOR PULVERIZING, ANALYTICAL — PRODUCTION

A.G.S. MACHINES all with Agate working surfaces
CONTINUOUS CONE GRINDER MORTAR MACHINE MICROMILL

DIAMOND TOOLS FOR ALL PURPOSES

Write for catalogue to

AGATE & GENERAL STONECUTTERS LTD

25 HATTON GARDEN, LONDON, E.C.1

Telephone : EDGWARE 2558

xiii




CONE & TAPER
DIAMOND IMPREGNATED REAMERS
FOR GLASS

4 Grind accurate Taper sockets If you are not completely
and plugs to B.S.S. satisfied with your present
or other specifications at methods—call in HABIT
s Very High Production Rates —Engineers with Experience
HABIT DIAMOND TOOLING LTD
LURGAN AVENUE . LONDON Wé . Telephone: FULham 7944

Cone No. 12
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for your Q UARTZ GLASS requirements

telephone Walton-on-Thames 23870

WE STOCK

Basins, beakers, crucibles, ball and socket
joints, combustion tubes, discs, flasks, graded
joints, rod, tubing, wool, etc.

WE SPECIALISE
In the manufacture of Wickbold Deter-
mination Apparatus; in making apparatus
to customer’s own specification.

QUARTZ FUSED PRODUCTS LTD

RONEC WORKS, GOVETT AVENUE, SHEPPERTON, MIDDX

AU 7
BRITISH MADE

DIAIL,
GLASS

We are specialists in . . .

HAND-DRAWN GLASS TUBING & ROD

SCIENTIFIC COLOURED TUBING AND ROD
INDUSTRIAL RE-DRAWN SMALL CAPILLARIES
THERMOMETER PRECISION BORES

SEALING GLASSES MOULD-BLOWN CYLINDERS

IN SODA, LEAD, BOROSILICATE AND SPECIAL COMPOSITIONS
Clear, Clear-Coloured, Opaque

PLOWDEN & THOMPSON LTD

DIAL GLASS WORKS - STOURBRIDGE - WORCESTERSHIRE

Telegrams : DIAL, STOURBRIDGE Telephone : STOURBRIDGE 3398
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23/24- SERVICE INDUSTRIES
THE STOW HARLOW ESSEX.

SCIENTIFIC

ol G{ ASS BLOWERS

-ll SILICA-QUARTZ
ELECTRONIC FABRICATORS

RESEARCH

hone
i HARLOW 21500

W ase as close L0 ) qou as gous. Lelephone”




EXE GLASS LATHES

are not only precision built but have proved they maintain
their accuracy after many years of constant use. They have
many special features including an unusually wide speed range

which covers tube coiling to centrifugal action

Many years’ experience of development and production of
Glassworking Lathes enable us to offer a wide range of
LARGE, MEDIUM and SMALL LATHES suitable for research
and production purposes

When enquiring please state your requirements, including
distance between spindles, swing and spindle bore also the

general purpose

THE ENGINEERING CO. LTD
EXETER ENGLAND

Telephone Exeter 75186-7
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