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BURNERS IN THE NATURAL GAS ERA

by A. H. Bird, M.B.E., C.Eng., F.1.GasE.

(Industrial Conversion Engineer, Gas Council)

This abbreviated version of an article which
appeared in the Laboratory Equipment Digest,
under the title “Laboratory Equipment In The
Natural Gas Era” is reproduced by the permission

of the editor of that Journal.

The key to understanding the relatively small
difference between town gas and natural gas burners
is to be found in a comparison of the chemical and
physical characteristics of the two gases. The
purpose of this article is to make that comparison
and develop it into terms of gas burners which will
enable users to distinguish between them. It is also
hoped to interest readers in some of the factors
involved in the complex technical operation of
converting town gas burners to use natural gas.

Comparison of Characteristics{

Town gas is a mixture of combustible and inert
gases in various proportions according to the
method of manufacture. Natural gas from the
North Sea is predominantly methane with rela-
tively small amounts of other hydrocarbons, no
carbon monoxide and a little nitrogen.

Typical chemical compositions, expressed as
percentages by volume, are as follows:—

Town North Sea
Constituent Gas Natural Gas

7 %
H, . .. 51. 0.0
CH, 19.1 94.8
C,Hy ... 1.7 3.0
CHy ... 0.0 0.5
CH,, ... 0.0 0.2
CH,, ... 0.0 0.2
CoHm ... 3.5 0.0
CO .. .. 14.6 0.0
CO, 3.6 0.0
N, .. . 6.1 1.3
0, . .. 04 0.0
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These differences in chemical composition are
reflected in physical characteristics which directly
influence burner design.

Town North Sea
Characteristics Gas Natural Gas
Calorific value 500 Btu/ft* 1020 Btu/ft?
Specific gravity
(air=1) ... 047 0.58
Maximum burning
velocity ... 3.2ft/s 1.1ft/s
Air required for com-
plete combustion/
1,000 Btu ... 8.8ft? 9.4ft®
Flammability range
(% gas in air) ... 4-40 5-15

tAcknowledgement: The gas compositions and
characteristics quoted are from Professor Frank
Mortor’s ““Report of the Inquiry into the Safety of
Natural Gas as a Fuel”. HM.S.O.

Summary of the differences

1. Natural gas has twice the calorific value of town
gas, hence only half the volume of it is needed to
produce a given heat release.

2. The specific gravity of the two gases are not
widely different.

3. The maximum burning velocity of natural gas is
about one third that of town gas.

4. The stoichiometric air requirement of natural
gas is about 7 per cent greater.

5. The range of flammability of natural gas/air
mixtures is narrower.
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Burner types

There are broadly three types of burners to
consider -

1. The Diffusion Flame Burner — otherwise
known as neat gas, non-aerated or post-
aerated burners, of which the smaller ones
are typified by the Bray jet.

2. Bunsen Burners - the gas which is more or
less aerated by means of an atmospheric air
injector.

3. Air Blast Burners — operated with air (or
oxygen) supplied under pressure.

A review of these burner types, with reference to
the gas characteristics, will bring out the salient
features in their design and indicate the technical
considerations in converting the town gas models
to natural gas.

Diffusion flame burners

Whilst burners of this type used in big industrial
plant may liberate up to 100 therms per hour, the
Bray jet will be the best known representative.

Figure 1 shows the flame of a Bray jet burning
town gas at a working pressure of 2.0” w.g.

If natural gas is supplied instead, only one half of
the volume of gas is needed for the same heat
release, and to deliver this half volume through the
same orifice the gas pressure must be only one
quarter that of town gas. Figure 2 shows the same
burner operating under these conditions at a
natural gas pressure of 0.5” w.g. The resulting
flame is hardly an acceptable substitute for the
town gas flame.

If we increase the gas pressure, it is still not
possible to achieve the desired. result. Figure 3
shows the jet burning natural gas at a pressure of
2.0” w.g. The principal reason for this disappoint-
ing performance stems from the lower flame speed
of natural gas. In short, the speed at which the gas
is leaving the jet in this instance is greater than the
flame speed, and so the flame “lifts””. The same
phenomenon is operative in other types of burner
and in most instances requires remedial action, as
will be described.
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FIGURE 1

Bray jet burning town gas at 2.0" w.g. working
pressure.

FIGURE 2

Bray jet burning natural gas, correct Biu rate,
pressure 0.5" w.g.
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FIGURE 3

Bray jet burning natural gas, correct pressure
2.0" w.g., thermally over rated.

Messrs. Geo. Bray and others have developed
natural gas jets which produce a comparable flame
by introducing a proportion of the combustion air
before the burner port, and an example of this is
shown in Figure 4, operating at a gas pressure of
8” w.g. Strictly speaking, this modification places
the jet in the aerated burner class. But equipment
makers and users can, in general, regard the Bray
Jet Type 6804 as a satisfactory substitute for the
Bray town gas jet.

Conversion of town gas appliances which have
Bray jets necessitates their replacement by jets of
Type 6804 or similar jets, or by aerated bar
burners if the combustion chamber is very restricted
or conditions particularly dirty.
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FIGURE 4

Bray natural gas jet type 6804 burning natural gas,
pressure 8.0” w.g.

Bunsen burners

When a proportion of the air required for com-
bustion is mixed with a fuel gas before it is delivered
to the burner flame port(s), the resultant flame is
more compact for a given heat release, and it will
not produce soot if it impinges on a cold surface as
a neat gas flame would. The Bunsen injector is the
well known device for obtaining the requisite
aeration and it is, of course, equally effective with
natural gas. Indeed, the aerated burner is more
suitable for natural gas in some applications than
certain non-aerated types that were eminently
satisfactory with town gas.

The partial aeration is brought about by the
momentum (Mass X Velocity) of the gas issuing
from the small jet, under a town gas pressure of
about 2.5” w.g., entraining air at the open shutter
and having sufficient energy remaining to propel
the mixture through the flame ports at the requisite
speed for flame stability.
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It will be appreciated that for a given heat release
the volume of natural gas issuing from the injector
jet will be only a half that of town gas. Broadly
speaking, as the densities of the two gases are
about the same and the volume of air to be
entrained is of the same order for each gas, it will
be apparent that to obtain the same momentum
(M x V) the velocity component must be approxi-
mately doubled.

Hence, to achieve the desired result, the size
of the jet must be smaller for natural gas
and the operating pressure increased. Since
V o4/gas pressure, the operating pressure should
be 8.3” w.g., but, when other factors are taken into
account, burners can be designed to work properly
at 6” w.g. and somewhat lower.

The lower flame speed of natural gas affects the
design of aerated burners in two important ways.
As with the diffusion flame burners described
above, steps must be taken to prevent flame lift.
On the other hand, it practically eliminates the
undesirable feature of flame light-back to the
injector.

FIGURE 5

Aerated town gas burner.
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Consider a burner made of steel tube, provided
with an injector and having flame ports formed by
carefully drilled holes, of the appropriate size,
number and spacing in a row or rows in the tube
wall. Figure 5 shows such a burner operating on
town gas. If natural gas is substituted, and the
appropriate jet and pressure change made, the
phenomenon of lift will occur, as shown in
Figure 6. This undesirable effect can be overcome
in two ways; either by enlarging the area of the
flame ports and thus reducing the velocity of the
issuing gas mixture, Figure 7, or by keeping the
flame ports about the same size as for town gas
and providing auxiliary flames fed by gas moving
at lower speed, which continually reignite the
main flames, at their roots. Figure 8 illustrates the
method.

FIGURE 6

Aerated town gas burner using natural gas.

Whilst the flame port enlargement method
results in a perfectly effective natural gas burner,
particular care must be taken over port size if it is
required to also work on town gas and have a high
turn-down ratio.
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FIGURE 7

Aerated natural gas buwrner with low velocity
flame ports.

Air blast burners

A higher intensity of combustion can be
obtained by mixing all or most of the stoichio-
metric air required with the gas before the point of
combustion, using compressed air and a suitable
injector to entrain the desired proportion of gas.

The blowpipe is a simple example of an air
blast burner. There is ample energy in the air
stream to effect gas entrainment and the propulsion
of the mixture through the nozzle at high velocity.
Flame retention is achieved by a similar principle
of auxiliary flames as described above. Figure 9
illustrates one design of nozzle used.

Glass working burners which are of the air blast
type will be well known to readers in the form of
hand torches or bench torches, the latter having
single nozzles, or multi-nozzles set in a rotating
turret head. To obtain a more intense flame, it is
common practice to substitute oxygen for all or
part of the combustion air requirement in burners
designed for this purpose.

On account of the relative importance of the
blowpipe and glass working burner in many
laboratories, they will receive further consideration
in the paragraph “Working flames”.
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Gas/Air - _ _
Mixture

In the mass production of electric lamps,
thermionic valves and C.R.T.s, highly sophisticated
machines which operate at high speed, demand the
application of very precise and usually miniature
flames to the glass work-pieces as they briefly
dwell at each forming station.

Flame retention is necessary with the town gas
version of these burners and the auxiliary flame
principle is employed. Natural gas burners of the
same design are characterised by a roll of gauze
forming the auxiliary flame ports instead of a
machined slot, and they are equally effective on
either gas. Several very large lamp works are
operating very satisfactorily on natural gas after
a smooth conversion operation.

Tunnel Burners

For high temperature direct fired furnace
applications (up to say 1,350 deg. C) the tunnel
burner is normally used. On town gas, flame
retention must be employed and this takes the
form of a sudden enlargement of the air/gas
mixture tube into a refractory lined tunnel. The
same design is completely satisfactory for natural
gas. The optimum proportion of tunnel diameter
to mixture tube diameter is about 3:1 and the
tunnel length/tunnel diameter ratio also being
about 3:1. A cross section diagram of such a
burner is shown in Figure 10.

FIGURE 10

Tunnel Burner.
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Working flames

It is probable that this heading covers the
majority of gas usage which is of direct interest to
glassblowers. It is a term which Industrial Gas
Engineers normally use to denote the heating of
work-pieces by the direct application of flame in
the open as distinct from heating them in an
enclosed furnace or oven. Other typical examples
of working flames are those employed in the
manual forms of silver soldering, annealing of
work hardened metal and the melting of relatively
small quantities of gold and silver for centrifugal
casting in the jewellery and dental trades.

The first thing that differentiates these opera-
tions from the comparable ones on automatic
machines in, say, the mass production of electric
lamps is the craftsman himself. The machines and
work-pieces are rigorously standardised, the
parameters are thus well defined. A sage member
of the staff of one of Britain’s greatest firms
remarked, apropos the use of natural gas for
manual glass-working instead of the familiar old
fuel, “part of the problem is to convert the indivi-
dual to accept the new fuel and, if this can be done,
then conversion in the laboratory and workshop
will be effected with far less disruption and
disturbance”. (The present writer, having some
experience in these matters, would substitute
“smoothly” for all after the word ‘“‘effected”!).
Three other factors are evident in this situation,
the infinite variety of materials and products and
the great variety of burners that our “individuals”
have become accustomed to use so skilfully over
the decades.

Glassblowing

In the important field of glassblowing it would
be a great convenience if one could draw up a table
of town gas burners and their uses and then bracket
their natural gas equivalents against them.
Hitherto this has not proved practicable, for, in
addition to the intractables mentioned above, one
finds the range and performance of the newer
burners overlapping, or falling short as the case
may be, of the older ones.
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At conversion, Gas Boards are anxious to take
all reasonable steps to ensure that their customer’s
burners are converted or replaced with those that
give a comparable performance. In the absence of
any ‘“‘ready reckoner” to indicate the appropriate
exchange, the general policy adopted is that
customers are offered burners that appear to be
comparable and are given the opportunity to try
them on their own work. A recent and successful
example of this was the gathering of glassblowers
from the laboratories of Oxford University at the
Southern Gas Board’s Industrial Development
Centre at Reading. The craftsmen had the oppor-
tunity of examining and working with a range of
natural gas burners. This was undoubtedly a
valuable initiation to the new fuel which, by
general consent, convinced the participants that
any earlier apprehensions were not well founded
and that, with due regard to their individual needs,
their requirements would be met. This sense of
reassurance was strongly reinforced by the presence
and advice of craftsmen from the Royal Aircraft
Establishment at Farnborough, who have been
using the new gas for about a year, and also by the
attendance of the chairman and hon. secretary of
the British Society of Scientific Glassblowers,
which body is commendably working for the
resolution of any problems involving their
members, the burner manufacturers and the gas
industry in this field. The hard facts of the situation
are that few town gas burners of this kind will
work satisfactorily on natural gas nor can many
of them be conveniently converted. Whilst the
flame retention principle described earlier has
been incorporated in some of them, because of the
high mixture velocity obtaining at the nozzle the
problems centre more on the proportions of the
several orifices and gas passages which determine
the air, gas and oxygen mixture and pressure
distribution within the burner with special regard
to elimination of any propensity to backfire,
particularly when using oxygen. Nevertheless, the
writer has seen some highly sophisticated “home
made” burners converted in one of the well known
government laboratories.

The principal burner manufacturers have over-
come the few initial difficulties and a good range of
natural gas burners is on offer. The best advice for
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purchasers of new burners is to seek assurance of
their performance, by work trial if in doubt, and
whenever possible buy those that are of Category I1.

Blowpipes

The humble blowpipe is the work-horse of
thousands of laboratories and workshops through-
out the kingdom. The town gas models will not
operate on natural gas, because their nozzles,
designed to handle gas-rich mixture containing
much fast-burning hydrogen, incorporate no
special aid to flame retention. However, all but
about one very old model can be converted by
replacing the nozzle; one such nozzle is shown in
Figure 9.

A good variety of new blowpipes is available,
but when required for use with natural gas, users
accustomed to town gas models must be careful
that the range of operation required, from the
minimum to maximum flame size, is covered by
the selected torch, because with some models their
range is a little more restricted on natural gas.

Goldsmiths, silversmiths and jewellers are con-
siderable users of working flames of all sizes for
soldering, annealing and metal melting.

The melting of gold and silver in small open
crucibles for centrifugal casting by means of the
direct application of air blast torch flames presented
unexpected problems. These have been resolved
simply by the selection of the right size of nozzle
to give the optimum size and aeration of flame. It
was found that the baffling back of the natural gas
flame, if too large, when played into the confines
of the crucible tended to depress the flame tempera-
ture, most likely due to narrower limits of flam-
mability of the natural gas/air mixture. Laboratory
and factory tests have now confirmed that the
technique developed for natural gas is quite as
fast and generally satisfactory as on town gas.

A characteristic of natural gas which is an
advantage in many applications is that it is virtually
sulphur-free.
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JOBLING AWARD WINNER . ..1970 AND 1971

Mr, P. Le Pinnet,

Originally a “‘shift”” chemist for 44 years at
Messrs Unilever Ltd., Mr. Le Pinnet decided to
become a glassblower, a skill he had been keen
to acquire at school. His initial training was a six
month course at the Waddon G.T.C. and from
there he went, in May 1967, to Manchester
University where he is now employed in the
Chemistry Department under Mr. D. Greenhalgh.
He has taught (part time) Glassblowing at the
Bolton Technical College. The history and con-
struction technique relating to the Pump submitted
for the Jobling Award is as follows:—

The pump, a Jena 2 stage diffusion pump, was
a replica of a repair. In the original, the heating
unit had burnt out, and this unit created the only
major problem, because of the apparent sealing.
Various methods were tried to give a more even
final join, and it was eventually done in the lathe.
The flat spiral being sealed in first and the large
tubing being *‘cut in”” without touching the bottom
of the spiral, which was about 1 cm. from the
bottom of the flask, a light pressure was blown in
the flask to make sure. The large bend at the top
of the pump created a few suitable adjectives, the
body of the pump being almost straightforward.
Supporting the jets inside the tapered body of the
pump caused some headaches, and was finally
done with split corks. Naturally the corks proved
difficult to remove afterwards, and were eventually
removed by soaking in Bromine (a nasty liquid)
whilst in a fume cupboard.
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Three stage diffusion pump
Assembly

B.S.8.G. Journal Vol. 10 No. 3

MR. P. LE PINNET

Before any thought of assembly was considered,
the jet units were made up to comply with the
close tolerances laid down for them.

Diagrams A. for jet 1.
B. ,, jets 2 and 3.
Jet clearance for Jet No. 3 ... 0.5mm.
(when making umbrella, open ends with fine
flame, leave approximately Imm of parallel to
simplify the “jigging””).
Jet No. 2.
tube D. bore 14.5-15.0mm medium wall.
,,» B. external diameter 1.5-2.0mm less
than the bore selected for tube D
and wall thickness not greater than
0.5mm.

Tube C.
external diameter 1.0mm less than the bore
selected for tube B.

Note:
D.B. clearance is 0.75-1.0mm.
B.C. . ,, 0.5mm.

Jet No. | was supported inside its water jacket
by seal No. 1, a long length of tubing was used to
facilitate sealing at flange (a) and the side seal.
The sealing of the jet B then being achieved, care
being taken to ensure the correct positioning of
the jet, the return mercury leads were sealed at
this time, carefully bearing in mind their relative
positions. To complete this half of the pump
assembly the half U bend was made.

The jets 2 and 3 were assembled in a similar
manner to provide a finished assembly a “mirror
image” of the first half assembly.
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The U bends were sealed together, and the
mercury reservoir attached. The return pipes each
giving support to one another whilst completing
the assembly.

In conclusion, my first effort at completing this
mercury diffusion pump took about three days . . .
the second a half of that time.

I‘& Sean_ N 1.
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CLASSIFIED ADVERT.

Junior Glassblower, or semi-skilled, re-
quired 2/5 years experience. Preferably
resident in North London. Cochrane Bros.
Meadow Works, Gt. North Rd., Barnet.
01-449-7942.
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THE
PRESIDENTS
CUP

This handsome gold finished
trophy is awarded annually to the
member of the British Society of
Scientific  Glassblowers whose
published article has been ad-
judged by the President to be the
best. The winner will also receive
a miniature replica.
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RELEASES

THERMAL SYNDICATE

Mr. C. H. C. Baldwin, photographed, retired
on the 8th April, after 10 years service with
Thermal Syndicate Limited, during which time he
has been responsible for wvarious  aspects of
promoting their vitreous silica products.

In particular he has designed and executed
displays of these products in the major interna-
tional exhibition centres in Norway, Sweden,
Germany, Italy, Japan, Belgium, Russia, Hungary,
Czechoslovakia and the U.K.
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At the Annual General Meeting of the British
Lampblown Scientific Glassware Manufacturers
Association held on 10th April, Mr. A. D. Gosling
was elected President of the Association in succes-
sion to Mr. B. E. Furbank, Morbank Ltd.

Mr. David Gosling joined Poulten, Selfe & Lee
Ltd. who manufacture scientific glassware, hydro-
meters and viscometers, in 1950 after completing
his national service in West Africa. He was
appointed to the Board of the company in 1961
and became the Managing Director in 1967. The
founder of the company, Mr. H. J. Poulten, now
retired, was also a President of the Association in
the years 1947-51.
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pure fused silica

High quality tubing in over
dard bore sizes from Tmm to
100mm and capillary tut
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Distilled water from solar cells.

O. St. G. Headley & B. G. B. Springer, Jour. Chem. Educ.,
48, 1, 49, Jan. 1971. .

Complete details of construction and method of use of various
small-scale stills. F.G.P.

Flash lamp design and construction.
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Constructional details of a demountable flashtube having a
tubular quartz envelope and stainless steel electrodes. Fuil
operational data and sketch. F.G.P.

Internal pressure.
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Experiment to express pressure — volume — temperature data
for liquids. Details of Piezometer and pressure vessel for gas
pressure to 2Kbar and 500°C. F.G.P.

The development of the adiabatic calorimeter.
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April 1971.
History and particulars of various calorimeters developed over
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The hydrogen — oxygen second explosion limit.
J. F. Ogilvie, Jour. Chem. Educ., 48, 5, 342, May 1971.
Apparatus used in the study of chemical kinetics. Diagram-
matic representation of apparatus for study of hydrogen —
air explosion limits, with full experimental details.

F.G.P.

An improved version of the Bodenstein valve.

F. Weigal & K. Kalkenbeck, Jour. Chem. Educ., 48, 7, 448,
July 1971. . .
Greaseless, all — glass valve using glass bellows and commercial
ball joints for the seating within the bellows. F.G.P.

Heats of hydrogenation.

D. W. Rogers & F. J. McLafferty, Jour. Chem. Educ., 48, 8,

549, Aug. 1971.

A simply made apparatus using an NMR tube with thermistor

in a styrofoam - encased beaker. Diagram and method.
F.G.P.

A simple apparatus for adsorbtion measurements from solutions.
Dwarika Nath Misra, Jour. Chem. Educ., 48, 9, 611, Sept.
1971.

A stoppered tube with sinter. A ground joint takes the capsule.
The adsorbent is allowed to react with its solution within the
chamber by suction through a sidearm. Ideal for kinetic
studies. F.G.P.

A simple combined manometer vacuum trap.

J. Davy & B. Ternai, Jour. Chem. Educ., 48,9, 576, Sept. 1971.
A concentric tube manometer is inserted through a bung into
a Buchner flask which has an outlet at the bottom. A two-way
tap at the top completes the set up. The manometer being
inside the flask is thus protected. F.G.P.
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Constant flow device for automatic titration.

G. E. Knudson & D. Langhus, Jour. Chem. Educ., 48,9, 613,
Sept. 1971.

A gravity flow device using polythene bags. Titrant contained
in the bag is syphoned into reaction beaker at constant rate
via a simple “Y”’ piece and rubber tube connectors. A stopcock
with attached cam and microswitch is used to start a recorder
at the same time as the commencement of the titration. The
rate of flow may be changed by raising or lowering the
delivery tip. F.G.P.

GLASS APPARATUS— MISCELLANEOUS

Contact angles on molecular solids.

Adamson, Shirley & Kunichika, Jour. Coll. & Interf. Sci.,
34, 3, Nov. 1971, .

Vacuum jacketed optical cell for the captive bubble measure-
ment of contact angles at low temperature. F.G.P.

.fA radio tracer method for adsorbtion at a glass solution inter-
ace.

E. L. Mark & R. A. Porter, Jour. Coll. & Interf. Sci., 35, 1,
133, Jan. 1971.

Glass solution cell with scintillator clamped together in a
framework, for measuring scintillation pulses. F.G.P.

A new approach to the study of water vapour adsorbtion.
Isotopic exchange of tritiated water vapour.

Rankin, Wilson & Beatson, Jour. Coll. & Interf. Sci., 36, 3,
340, July 1971.

Experimental set-up for injection of tritiated water vapour into
the equilibrated adsorbent water vapour system in a Geiger
counter, F.G.P.

The thermodynamics of anomalous water solutions.
D. M. Everett, J. M. Haynes & P. J. McElroy, Jour. Coll. &
Interf. Sci., 36, 4, 483, Aug. 1971.
Details of cell for preparation of capillaries for holding
samples and of differential vapour pressure apparatus.

F.G.P.

Investigation of the properties of water 11.

B. V. Derjaguin & N. V. Churayev, Jour. Coll. & Interf. Sci.,
36, 4, 415, Aug. 1971.

Detalls of a unit for producing water IT with maximally pure
capillaries and cell. F.G.P.

Cinematographic method for measurement of rapidly changing
surface tension area functions.

Graves, Merrill, Smith & Gilliand, Jour. Coll. & Interf. Sci.,
37, 2, 309, Oct. 1971.

Detanls of cell for surface tension experiment and of bubble
plate assembly. F.G.P.

An inexpensive magnetic susceptibility balance.

S. Sullivan, A. N. Thorpe & P. Hambright, Jour. Chem. Educ.,
48, 5, 345, May 1971.

Full descrlpuon and diagrams of magnetic susceptibility
apparatus for use at room temperature with modification
details for use down to 77°K. Essentially a quartz helical
spring from which samples can be suspended within a mag-
netic field. The spring and sample are enclosed in a glass
apparatus to eliminate air currents. S.D.F
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MISCELLANEOUS

Ceramic to metal seals metallized by sputtering.

P. Rowcroft, Jour. Phys. E, 3, 3, 211, Mar. 1971.

A method of applying metal layers to ceramic is described.
Using a three electrode sputtering system, coatings may be
deposited on any type of ceramic which can then be brazed to
other components to form strong, vacuum-tight seals.
Explanatory diagrams. S.D.F.

The manufacture of alkali vapour cells for optical pumping
experiments.

139.71. Clack & J. M. Stanley, Jour. Phys. E, 4, 10, 758, Oct’
1971.

A reliable technique is described for the manufacture of
alkali metal vapour absorbtion cells and alkali spectral lamp
bulbs. Full information is given on glass and dimensions,
preparation of glass and vacuum processing. S.D.F.

A method for making the elements of large laboratory furnaces.
C. Snape, Jour. Phys. E, 4, 11, 919, Nov. 1971.
Furnace elements may be constructed by winding resistence

wire onto silica formers, the turns being separated with
interwoven asbestos tape. Useful to 700°C. S.D.E.

A windowless port using the Bernoulli principle for high
temperature furnaces.

H. E. La Belle Jr. & J. T. A. Pollock, Rev. Sci. Instru., 42, 1,
160, Jan. 1971.

Note and drawing describing how, by using the Bernoulli
principle, it is possible to observe objects inside a furnace
tube having an inert atmosphere without the use of a con-
ventional window. T.D.R.

VACUUM

An ultrahigh vacuum electrical {feedthrough for cathodic
sputtering.

J. R. Garaler & M. A. Janocko, Rev. Sci. Instru., 42, 3, 388,
Mar. 1971.
A helium leak-tight, bakeable, electrical feedthrough, using
an anode electrode within the cathode dark space next to the
high negative potential surfaces, which can be incorporated
via a copper gasketed flange into a vacuum system.

T.D.R.

Reusable metal sealing gasket.

A Frohn, J. M. Schifer & J. Sudensticker, Rev. Sci. Instru.,
42, 5,727, May 1971.

The use of a correctly designed groove enables gold and

copper gaskets to be used more than once by reversing on
reassembly. T.D.R.
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Symposium fee £2.50
per day including lunch,
coffee and tea.

HOTEL B/B PRICES

prices per day

(without bath) £3.80
(with bath) £4.70
(without bath)  £7.17
(with bath) £8.80

SINGLE
SINGLE
DOUBLE
DOUBLE
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NEWS FROM

RIMER-BIRLEC LTD

A NEW CONCEPT IN OXYGEN SUPPLIES

The world’s first industrial ‘make-it-yourself’
patented ALCO Oxygen Concentrator is cheaply
producing 809, Oxygen from the atmosphere for
Brannan Thermometers (S. Brannan & Sons Ltd.,
Cleator Moor, West Cumberland), to mix with
natural gas and compressed air for use with their
automatic machines on heating and working glass
in the plastic state without discolouration and at
high speed.

Previously each machine had its individual
oxygen cylinder taking up valuable production
space involving disconnecting and replacement
when empty, creating a storage problem and high
rental costs due to a necessary reserve in the event
of a break-down in supplies.

Brannan Thermometers had heard of the
ALCO Osxygen Concentrator (named after its
inventor and developed by Rimer Birlec Limited,
Melingriffith Works, Whitchurch, Cardiff), and
asked them to put forward a proposal. A 240
cub. ft./hr unit for 60%, oxygen was offered with
good storage facilities at 55/60 psig reducing down
to 5-10 psig to feed into a proposed ring main
around the factory with take-off points for each
of their machines.

Brannan Thermometers decided to go ahead
with the proposal and, in due course, the plant was

vi

commissioned and slightly modified to produce
80% oxygen, although not essential for their
requirements. It does, however, add to their
storage, giving them over two hours supply in the
event of break-down. The equipment has been
reported as running several months continuously
each working day without attention other than
normal visual checks.

Apart from having control over your own
oxygen supplies, the economics are such that the
plant capital cost will be recovered in the short
term.

The equipment comprises a standard oil free
compressor plant feeding the O, Concentrator and
also vertical steel storage vessels of any size or
number. Several sizes of plant can be provided for
as low as 6 scfh up to 600 scfh in the first phase of
production.

The patented Oxygen Concentrator is simply
two vessels sieving an input feed of oil free com-
pressed air at conventional pressures up to about
60 psig. The process retains the nitrogen to
provide an oxygen rich atmosphere. The nitrogen
is subsequently removed and discharged as waste
on a continuous process.
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THE METHODS OF GLASSBLOWING, W. A. Shenstone
SCIENTIFIC GLASSBLOWING, E. L. Wheeler
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GLASSBLOWING FOR LABORATORY TECHNICIANS, R. Barbour

CREATIVE GLASSBLOWING, J. Hammesfahr & C. Stong

GLASS — PHILOSOPHY — METHOD, John Burton

FrLaT GLass TECHNOLOGY, R. Persson

PACKAGING IN GLass, B. E. Moody

MODERN PHYSICAL LABORATORY PRACTICE, J. Strong

LENs WORK FOR AMATEURS, Orford

Neon Signs, Miller & Fink

Neon TUBE PRACTICE, W. L. Schallreuter

LumimNous TuBe LIGHTING, H. A. Miller
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CoprPER DATA, Copper Development Association

TunGsTEN, C. J. Smithells

NOTES ON SOLDERING, W. R. Lewis

AN INTRODUCTION TO VACUUM TECHNIQUE, A. H. Turnbull, R. S. Burton & J. C. Riviere
HigH Vacuum TECHNOLOGY, L. Ward & J. P. Bunn

HicH Vacuum TECHNIQUE, J. Yarwood

VacuuM SysteM DEesign, N. T. M. Dennis & T. A. Heppell

THE DEsIGN AND CONSTRUCTION OF SMALL VAcuuUM Systems, G. W. Green
LeEyBOLD VacuuMm HANDBOOK, K. Diels & R. Jackel

HANDBOOK OF MATERIALS & TECHNIQUES FOR VACUUM, Khol
LABORATORY WORKSHOP NOTES, 1949, R. Lang

BURNERS AND FLAME TECHNOLOGY, R. Cescotti

INDUCTION HEATING PRACTICE, D. Warburton-Brown

HeaT SEALING AND HiGH FREQUENCY WELDING OF PLasTics, H. P. Zade
ELECTRONIC EQUIPMENT AND ACCESSORIES, R. C. Walker

ULTRA-VIOLET RADIOLOGY, D. T. Harris

FLUORESCENCE ANALYSIS IN ULTRA-VIOLET LIGHT, J. A. Radley & J. Grant
PoLyMER CHEMISTRY, S. H. Pinner

EBULLIOMETRIC MEASUREMENTS, W. Swietoslawski

METALLURGICAL EXPERIMENTS, F. Johnson

VERY Low TeMPERATURES, T. C. Crawhill & O. Kantorowicz

ForTUNES IN ForMmuLas, G. D. Hiscox & T. O’Connor Sloane

THE EssenTIAL O1Ls, E. Guenther

NEW BOOKS
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AN ADJUSTABLE AND DEMOUNTABLE LANGMUIR PROBE

R. MASON
Department of Physics, Royal Holloway College, Englefield Green, Surrey.

Abstract. A demountable Langmuir Probe is
built from commercially available glass com-
ponents. The motion of a plastic cap on a glass
thread allows a single or double electrode system
to be positioned accurately in a discharge tube.

Adjustable Langmuir probes are used to deter-
mine the spatial distribution of electron tempera-
ture in a plasma (Botticher 1968, Swift and
Schwar 1970). The most successful is based on a
micrometer movement with a vacuum seal
achieved by metal bellows (Hintz 1961) but there
is a tendency for the bellows to permit excessive
lateral movement of the probe (Jones 1964). The
probe now described enables an electrode to be
positioned accurately and consistently in a plasma.
By using O-ring seals and glass threads, the
number of components has been minimised.

The probe assembly, shown in Fig. 1 is based
on the moving parts of a greaseless vacuum tap
(J. Young, 11 Colville Road, London, W.3). The
probe was constructed by replacing the solid
glass piston of the tap with a hollow glass plunger
(1) which is driven into sleeve (2) by the thread of
polyvinyl chloride cap (3) engaging with the glass
thread (4) on the sleeve. The space between the
plunger and the sleeve is sealed by two Viton
O-rings (5) seated in grooves in the plunger (6).
The cap is secured to the plunger by a PTFE ring
in a groove (7). The total movement of the probe
depends only on the length of the thread in the
cap and in the present model it is 5 cm.

The electrodes consist of two 0.5 mm diameter
tungsten rods, 2 mm apart, which are mounted in
the end of the plunger by sealing them into a glass
bead (8) which is fixed by a blob of Torr Seal
cement (Varian Associates Ltd.) in this experi-
mental model, but could be sealed into the end of
the plunger by standard sealing techniques.
Insulated wires lead from the electrodes through
the hollow plunger to the external monitoring
circuit.
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The probe is attached to the discharge tube by
a PVC cap (9) which engages with the thread (10)
on the glass side tube, and compresses a PTFE
gasket (11) to give a vacuum-tight seal. Plasma is
prevented from entering the side arm by an
annular glass disc (12), cemented flush with the
walls of the discharge tube. Rotation of the
plunger is unimportant with a single electrode
which may be positioned accurately in the plasma
provided that the electrode is correctly centred.
To prevent rotation of the double probe when it is
adjusted, fibreglass guides (13) fastened to the
plunger by means of a perspex clamp (14) allow
steel rods (15) to slide through guide blocks (16)
mounted on the sleeve. The electrodes are set to a
particular position by aligning a scale on one of
the guides with a fiducial mark on the clamp.

Positioning errors were determined with the
probe mounted horizontally at atmospheric
pressure. The electrodes could be set to any
position, within the 5 c¢cm of horizontal travel,
with a vertical error of 0.013 mm and a lateral
error of 0.017 mm. The error in resetting the
electrodes to a chosen position was between 0.023
and 0.037 mm when they were displaced by
varying distances up to 1 cm. Changing the direc-
tion of motion was accompanied by considerable
back-lash in the threads but produced a rotation
of electrodes too small to measure and estimated
at less than 0.5 mrad.

When the probe was attached to a closed
system, of 1.48 litre capacity, the pressure rose
from 5 um to 60 pm in 1000s. With the probe
removed and the side arm sealed off, the pressure
rose from 5 pum to 38 um in the same time. The
mantufacturers quote 6 X 10-4 torr in a volume of
1 litre, as the worst leak rate of seal. Single and
double probes based on this novel construction
have been used to determine the radial electron
temperature distribution in laboratory plasmas.
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BOOK REVIEW

ALAN G. THOMPSON
B.S.S.G. Librarian.

From various notices appearing at the time it is
apparent that the glass lamp developed somewhere
about 1730. At that time the only means of
obtaining a light at night to tell the time was with
flint and steel, and it can be well appreciated that
to do this by such means in the middle of the night
in a draughty chamber was no pleasant task.

The glass-maker and the tin-smith co-operated
in the manufacture of glass clock lamps. The
lamps, made partly of brass and partly of glass,
were in great demand at the time. The oil was
stored in a glass at the top of the lamp, the wick
holder protruding from one side; the time was
told by the sinking of the oil in the container which
was marked by ‘hour’ degrees. A specimen is
shown in Fig. 71, with an enlargement of the glass
container.

This type of clock lamp was described in The
Craftsman, 19th December, 1730, as follows:
“Ashburne’s New Invested Clock-Lamp, showing
the Hours of the Night exactly as they pass; far
exceeding anything of this kind ever yet invented.
Are sold by the Inventor and Maker, Leonard
Ashburne, at the Sugar Loaf in Paternoster Row,
Cheapside, at 6s. each”.

Another interesting advertisement appeared a
few months later in The Craftsman, 27th February,
1731: “Walker’s original new-invented Clock-
Lamp. Being a most compleat machine and so
artfully contrived that it shows the Hours of the
Night exactly as they pass; supplying at once the
place of a Clock, Watch and Candle, and has been
approv’d by the most Ingenious. 'Tis managed
with so little trouble and so very neatly that it
neither daubs the fingers nor the place where it
stands as others do. In short, hardly any Person
that has occasion to keep a light in the night, if
they knew the conveniency of them would ever
be without one™.
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This extract taken from E. M. Elville’s book
The Collector’s Dictionary of Glass, shows
beautifully the interesting and sometimes exciting
contents. A book which contains besides the
picture below a further 124 illustrations which
range from all types of glasses, chandeliers,
chimney glass, paper weights to the familiar Yard
of Ale which is once again gaining popularity.

Price £2.75 published by Hamlyn Publishing
Group Ltd. for Country Life.

71. Glass oil clock lamp, eighteenth century. A glass container

at the top of the lamp, marked in ‘hour® degrees (detail right),

comtained oil, the level of which sank as the lamp burned.
(Science Museum, London)

CORRECTION

Journal of the British Society of Scientific
Glassblowers, Volume 10 Number 2 Page 51—
Book Review—Glass by John Burton. Paragraph
3, line 4, for “International” read “‘intentional’.
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NEWS FROM

AUSTRALIA

Mr. Tys, whom some B.S.S.G. Members met some time ago, has formed a Glassblowing Society in
Australia. At present their membership is small, but they are producing a Journal and are asking the B.S.S.G.
to participate in the exchange of articles, etc., as with other overseas societies.

The 1972 programmes of the Japanese
Scientific Glassblowers Circle were mailed
to its members in January. According to
the programme, four sessions will be held
in Tokyo.

On February 25th, the first session of the
circle in 1972 was held at the Tokyo Gas
Co. Ltd., training centre in Tamachi, Tokyo.
Following the opening remarks of Mr. Harada,
president of the circle, a slide-talk was given by
one of the technical staff of the company on the
city gas, project of the new lines, gas ovens, etc.
and a plant tour was conducted. The tour included
all phases of the city gas application. After the
tour coffee was served by the courtesy of the
company.

Another talk was given by Mr. Ueda of the
Koike Oxygen Engineering Co. Ltd. on gas
burners. His talk was centred on the nozzles of
various burners. A lively question and answer
period followed the talks and the lecturers were
kept busy answering.

Z >~

The talks and the tour were received very well
by the 98 attendants. It was indeed an informative
and educational afternoon. The circle wish to
express its sincere appreciation to the Tokyo Gas
Co. Ltd. for their co-operation.

Following the session, the board of director’s
met and discussed the circle activities with the
sectional directors. Meeting adjourned at 8.30 p.m.
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The spring symposium of the Japanese Scientific
Glassblowers Circle was held on April 5th at the
Kinro Fukushi Kaikan in down town Tokyo. The
symposium was opened at 10.00 a.m. by Mr.
Kichizo Ohta, vice-president of the circle, and
three talks were given by guest speakers on the
following subjects:

““Glass for transistors”, Mr. Hiroji Sumiyoshi,
Sony Corporation.

“Recently developed sealing techniques”, Mr.
Kiyoshi Nagai, Nihon Musen Co.

“How to detect strain in glass”, Mr. Katsunori
Nishioka, Mitsubishi Electric Co. Ltd.

A film was shown by courtesy of the Mitsubishi
Electric Co. Ltd.

The talks and the film were received very well
by the 98 attendants. The circle wish to express
its thanks to the speakers and to their authorities
for the wonderful co-operation.

The Annual Meeting was also held during the
technical session. Treasurer’s report of 1971 was
presented by Mr. Hanawa, office manager, and
approved by members. Chairmen of eight com-
mittees were introduced by Mr. Harada, president,
and they presented their future plans.

The symposium was adjourned at 5.00 p.m.

Coe GOTCH
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‘‘Safeguards against hazardous materials
used in scientific glassblowing’’. This was
the title of the lecture given to the East
Anglian Section on the 24th March at the
Playhouse Theatre, Harlow, by Mr.
Coveney (Hazardous materials adviser to
the Phillips group). It was a well attended
lecture in pleasant surroundings and Mr.
Coveney’s knowledge and his very interest-
ing and enjoyable lecture method, made
this a very entertaining evening.

L. WELLSTEAD

Oz -nem

The most recent meeting of the Thames
Valley Section was taken up by our A.G.M.
and a general discussion.

The Chairman’s, Secretary’s and
Treasurer’s reports indicated that the
section is functioning very well. Qur three
senior officers have held their posts for a
number of years so it was not too surprising
when two of them decided to retire from

nEL»>m-

A\ office. Our newly elected officers are as
A follows:

L Chairman: Joe Lawrenson.
L Secretary: Nolan Metcalfe.
Treasurer: F. Morse.

E Councillor; Ron Brown.
Y Section reporter: Derek Rodwell.

Safety officer (new office): Derek Rodwell.

On 6th April, The Thames Valley Section were
the guests of James A. Joblings’ Laboratory
Division, at The Ship Hotel in Reading, for one of
their now well known ‘Jobling Evenings’.
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A very interesting lecture was given by Mr.
Stafford Scholes, Senior Scientist from their
Research Division, on Glass Ceramics. The lecture
showed what most members thought was a new
subject, had origins in the twelfth century. Only
in the past 20 years has a great deal of research
and development gone into this project

Mr. Scholes showed many examples of Glass
Ceramics which are now being produced through-
out the world, of which most would appear to be
produced in the U.S.S.R., ranging from floor tiles
to gas turbine engines for cars.

After the lecture, questions were asked from the
floor, and a very interesting discussion developed
as can with a lecturer who knows his subject as
well as Mr Scholes. '

On 4th May, 1972, The Thames Valley Section
held their meeting at The Marchwood Laboratories,
Southampton, where technical films showing early
rocket developments from the early 20’s were
presented from the archives of Farnborough
Aircraft Research Establishment. These films
showed that the Germans were far advanced in
their rocket research even before World War II,
and showed that if being given the time and money,
the outcome may have been different!

The members found these films to be very
absorbing and quite a discussion followed.

This was the last meeting of The Thames Valley
Section for the 1971/72 programme which has had
some very interesting lectures, which have all been
well attended.

T. D. RODWELL

CLASSIFIED ADVERT

Glass Lathes, doubled ended required.
G. Springham & Co. Limited, South Road,
Harlow 24108.
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