e ) ey

At
\u.

———

gy \""\f\""'\.""’f"\" OE PIOYSY ~
S8 AINSEIIiUES Uk Eall C—.\J

AND

r-\-f'-'*"‘ "“""'"""(’71"\"!‘1 AW r‘v-*“xr TR

S8, E LY uﬁ..su {284 ¥

\ RO B
_'.._._A._L _/_J‘\/U_..\_
CF
Q NV RTTTVE N Y R TN ",""".\ il g N
§ = 4 "\ 5
o B HLIN B B AN,  HL B HE QU IVIRIN &

A F e
|-
{ J W



2 HANDBOOK OF
N SCIENTIFIC INSTRUMENTS
AND APPARATUS

1963

47th ANNUAL EXHIBITION
OF
THE INSTITUTE OF PHYSICS AND
THE PHYSICAL SOCIETY

in

the OLD and NEW HALLS of the
ROYAL HORTICULTURAL SOCIETY
WESTMINSTER, LONDON

Monday, 14th January to Thursday, 17th January, 1963
10 a.m. to 7 p.m. each day
(Members and Press only, 10 am. to 1 p.m. Tuesday, 15th January)

Admission by ticket only

THE INSTITUTE OF PHYSICS PHYSICAL SOCIETY
‘ [
47\ B!



The dates of the 1964 Exhibition are expected to be
Monday, 6th January to Thursday, 9th January

ii



FOREWORD

The Council of the Institute and Society has, through its Exhibitions Comrmittee,
modified the system for the selection of exhibits at this, the 47th exhibition in
the series. The purpose has been to further the policy of * preserving and
enhancing the unique nature of these annual exhibitions as scientific occasions

rather than as opportunities for displays of ordinary commercial products.”

Each potential exhibitor has been invited to submit a limited number of
individual offers, from which a selection has been made by the Committee with the
assistance of panels of expert referees. As a result visitors will notice a reduction
in the total number of exhibits on display, and the area occupied by each firm,
but it is hoped that all of these exhibits will be of special interest to physicists,

and that it will be possible to move round the Exhibition more easily.

It will also be noticed that although only one firm has been invited to represent
collectively the publishers of scientific and technical books this year, as opposed
to twenty in 1962, it has been possible to make a net increase in the number of

cxhibiting firms from 111 to 119.

It is the intention of the Council that the Exhibition should continue to be a
meeting place for those engaged in research and development. With this in view
universities, colleges and govemment. supported research departments are particu-
larly welcomed. The Council is already satisfied that its policy is warmly supported
by exhibitors and is confident that this is the most useful contribution to the

British instrument industry that the Institute and Society can make.

A T Wilin,

President
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Stand Nos. 1-55 in the Royal Horticultural Soctety’s Old Hall.

Stand Nos. 56-144 in the Royal Horticultural Society’'s New Hall.

Enquiries concerning instruments described in this Handbook should be

made direct to the firms concerned and should not be sent to The Institute of

Physics and The Physical Society offices.

Every effort will be made to ensure that all exhibits described in this Handbook
will be available for inspection at the Exhibition, but it is not possible for the

Institute and Society to guarantee this.

Peak attendance during the Exhibition is between 2 and 4 p.m., and visitors

are requested to avoid this time if possible.
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LECTURES

Tuesday, 15th January at 3.0 p.m.
OPTICAL RESEARCH AND THE SOLID STATE LASER
Dr. J. M. Burch
National Physical Laboratory

It is less than three years since the first optical maser or laser was brought
into operation, and spectacular progress continues to be made. Solid state devices
have not so far achieved the same spectral purity as their gaseous counterparts,
but their performance as sources of giant light pulses has made them ideal for
experiments on uon-linear optical effects, such as harmonic generation, which
depend on quadratic or higher powers of the light intensity.

The coherent output of an optical maser is generated by much the same
‘feedback * principle as in a radio oscillator, but the dimensions of the optical
resonator are such that it is a three-dimensional momentum or mode-pattern
whose build-up must be considered. Comparing coherent light from a maser with
ordinary light from a thermal source, we find that the advantage of the former
depends very much on the type of experiment, but can be twelve orders of magni-
tude where both brightness and spectral purity are important.

One of the main aims of present work is to find new laser materials that can
operate at new wavelengths and with lower pumping power, but considerable
attention is also being given to securing more nearly optimum performance from
an existing material. Three of the main present limitations are divergence of the
beam caused by variations in refractive index, frequency drift caused by the optical
pump, and  spiking’ or instability of the light output. Recent progress towards
solving these problems is reviewed.

Wednesday, 16th January at 5.45 p-m.
APPLICATIONS OF ULTRASONICS
Mr. C. F. Brockelsby
Mullard Research Laboratories

The history of ultrasonics will be outlined to provide a background for the
discussion of present-day applications. These can be classified as processing,
testing and communications.

In processing applications, ultrasonic vibration at high power densities is used
to produce a physical or chemical change in a material. In liquids, the effective
agent is often cavitation, which causes emulsification and dispersion, useful for
cleaning and atomization.

Focused ultrasound is used for surgery. Kcho sounding techniques are used for
testing materials as well as at sea. They have recently been applied in medieal
diagnosis. Ultrasonography by image-forming methods may be an alternative
method. The high frequency elastic properties of a material can be measured with
great precision and give information about its structure.

The most important ¢ communications ’ application is in ultrasonic delay lincs.
which are useful in radar and data-handling systems.
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Thursday, 17th January at 5.45 p.m.
THE EXPERIMENTAL INVESTIGATION OF SPACE
Mr. J. A. Ratcliffe, C.B.E., F.R.S.
Radio Research Station

The lecturer will discuss the experiments which have been and are being made,
with the help of rockets and artificial satellites, to investigate phenomena outside
the earth. These phenomena will be discussed in order of increasing height. It
will be explained that the first objective is to get, effectively, cutside the earth’s
atmosphere for the purpose of examining those solar radiations which are
incapable of penetrating it. The next is to examine the nature and movements
of the very tenuous outer atmosphere. And finally the objective is to explore
interplanetary space and the phenomena which occur between the sun and the
carth.

Methods of experimenting will be described in outline, and some typical results
will be discussed.

No special tickets are required for admission to the lectures.
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CRAFTSMANSHIP COMPETITION
in
SCIENTIFIC INSTRUMENTS AND APPARATUS

With the object of encouraging craftsmanship and draughtsmanship in the
scientific instrument industry, a competition mainly for young workers of either
sex is held each year in connection with the Institute and Society’s annual
Exhibition.

Most of the entries will be on show in the vestibule of the New Hall.

The Prizegiving will be held at 3 p.m. on Tuesday, 15th January, at the
Institute and Society’s Headquarters at 47 Belgrave Square, London S.W.1.

The classes under which work may be offered are :

I. (i) Scientific Instrument or Component together with a Complete Working

Drawing.
(a) Junior Grade
(b) Junior Grade for work done wholly in the competitors’
own time.
(¢) Senior Grade
(ii) Silvanus P. Thompson Prize for the best entry of the combined classes
() (a), (b) and (c).
II.  Scientific Instruments and Components.
(a) Junior Grade
(b) Senior Grade
(¢) Advanced Grade
III. Optical Components and Systems.
IV. Blown-glass and Silica Ware.
(@) Junior Grade
(b) Senior Grade
V. Instructional Items, Sections of Instruments, Functional Scale Models of
Scientific Interest and Patterns.
(@) Work done wholly in competitor’s own time (combined
Junior and Senior Grade).
(b) Work not done wholly in competitor’s own time (combined
‘ Junior and Senior Grade).
VI. Microwave Components.
(@) Junior Grade
(b) Senior Grade
VII. Electronic Circuitry.
(@) Junior Grade
(b) Senior Grade
VIII. Research Items.
(@) Combined Junior and Secunior Grade
(b) Advanced Grade (no age limit)
Age Limats -

The age ranges covered by the grades shown are :

Junior — Competitors under 19 years on 31st December immediately preceding
the Exhibition.

Senior — Competitors 19 years and over but under 22 on 31 December,

Advanced — Competitors 22 years and over; there is no upper age limit.

In Class III, where no age grade is given, competitors must be under 22 on

31st December.
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Absorptiometer, dust pollution 88
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Aircraft flowmeter 31
Alpha monitor .. .. .. .. 87
Alpha probe .. .. .. .. 87
Alpha spectrometér, solid state .. .. 25
Alternating current bridge .. .. 45
Ammeter .. .. . .. .. 41,74
Amplidyne . .. 30
Amplifier, d.c. 30, 42, 48, 54
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Doserate meter .. .. 25, 87
Dosimeter, criticality .. .. .. 87
Dosimeter, film . . . . 37
Dosimetry .. .. o .. 63
Double beam switch, educational .. 128
Dust pollution absorptiometer .. .. 83
Educational equipment .. .. 5,128
Effluent scanner, u.v. .. o .. 106
E.H.T. gencrator, educational .. .. 128

Electrical conductivity of bulk metals .. 71
Electrical measurements at high

impedance e . - .. 50
Electrodeposition, platinum . .. 34
Electromagnetism, teaching model .. 57
Electromanometer . .. . 28
Electron beam column .. - oo 125
Electronics .. . . kil

Electron spin resonance equipment 28, 124, 1387

Electrophoresis, high voltage .. .. 106
Encoder, shaft angle digital .11, 47
Encoder, optical .. . . .. 58
Encoder, syncoder o .. .. 47
Engine pressure gauge .. . .. 4
Enlarger contrast control . .. 125
Error detector . .. 46
Etching of metals .. .. . 141
Extensometer, radio frequency 12
Extensometer, servo .. . .. 28
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Ferrite aerial . . o .. 21
Fibre optics. . .. .. coo44, 77
Fibre-optic cathode-ray tub 3,119
Fibre-optic Vidicon .. . 22
Field-emission, temperature dependence 37
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Film, evaporated and sputtered .. 138, 141
Film measuring microscope 122
Filmstrip, educational 128
Filter, optical .. .. .. .. 90
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Flame spectrophotometer. . 106, 120
Flange choke, waveguide .. . . 23
Flash tube, vitreous silica 32

Flaw detector 45, 126, 180
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Flow-controlled switch

Flowmeter .. e
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Flowmeter, gas

Flowmeter, mass
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ment .. .. . .. .. 38 s s 5
High-speed non-crasable store .. .. 21 t;:;l;:sfe:::ulc:z:;agr ?j
Hysteresis loop measurement .. o 141 Load-cell measurement .. .. o 31
Ilystercsis measurer, torsional .. .. 435 .

: Load measurement .. .. . 67
Jgnition of gases .. .. .. .. 133  Logic circuitry, low level .. .. .. 110
Iimage converter camera . . .. .. 37  Low-vapour-pressure compounds e 141
Image converter, time-resolving . . -+ 141 Magnet, focusing .. . L. . 21
Image intensifier, variable mlagni(ication 127 Magnet, superconducting . . . 127
Image orthicon .. .- .- - 2 Magnetic amplifier . .. .8
Impedance, measurement .- .- 50 Magnetic film, information storage 17. 119
Induction conveyor, low-specd . . . 80 Magnetic material, characteristics . 1
Inductor, variable, toroid - .- 6 Magnetic tape equipment 1, 20, 48, 54, 144
Infra-red absorption for composition Magnetism, basic presentation .. .. 37
. ;neast:lrt:jm:nt 't' bl' . o T 12(1) Magnetostriction measurement .. .o 141

nira-red detector, tunable i v Magnetron .. .. .. . .. 186
:ntf‘ra-re: glas analyser o t o 56 Manometer, clectro- .. .. .. 28
nira-red glass - - o e 77 Manometer, micro- .. .. .. 4
}:::i;‘ii::(‘l;:;::e:: ;vrom‘c‘tcr ]3:; Manometer, vacuum oil .. .. .. 45
. Maser .. .. .o .. .. 126
Integrator o o o o 8 Maser crystal, synthetic .. .. .. 82
Integrator, digital output .. .. 31 Maser. mode demonstration 110
Interferometer, automatice .. .. 122 ! o e
Interferometer, Michelson . N 78 Maser, optical o o o - 1,38
Intcrferometer, optical .. . .. go Mass flowmeter .. o . -+ 81,45
Interferometer, sphericity 123  Mass spectrometry o . 188, 141
Intrinsic safety .. .. .. .. 183 Measuring instruments, temperature .. 20
Inverter, poly-phase .. .. - 18  Medical equipment .. .- - 77
lodine monitor ., .. . .. 37  Memory, analoguc .. . .. 91
Ion exchange . . .. .. 129 Memory devices tester .. ce e 71
Ionization gauge .. . - - 141 Metals, bulk, electrical conductivity .. 71



Metal etching

Metals, rare earth
Microammeter, clamp-on ..
Microanalysis, x-ray
Microdensitometer
Micro-flowmeter
Micromanometer, servo operated
Micropolariscope

Microscope

Microscope accessories
Microscope, automatic
Microscope, emulsion .. .
Microscope, film measuring
Microscope illuminator ..
Microscope, immersion objective
Microscope, inverted

Microscope lamp

Microscope, magnetic domain
Microscope, measuring
Microscope, metallurgical

Microscope, photoelectric micrometer

Microscope, research biological
Microscope, stereoscopic ..
Microscope, Vickers
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STAND
141  Monitor, radioactive gas
84 Monitor, strip-hardness
) w4  Monitor, television
51, 141  Monitor, water
86,121 Monochromator
.. 64 Motor speed control
4 Motor, stepping
Multilayer optical system
Multimeter, transistorized

.. 78
81, 97, 109
.. 109 Net flux radiometer
60 Neutron activation analysis
60 Neutron-gamma survey equipment
122 Neutron source, intense .. ..
g1 Neutron tube, self-calibrated
. g1 Noise analysis correlator . .
.. 81,97 Noise figure meter
Nuclear emulsion microscope

.. 78
17 Nuclear emulsion scanner

. 60 Nucleonic equipment, unitized ..
8 Numeric panel, electroluminescent

.. 122 Omegatron mass spectrometer
. ng  Optical bench

. g7 Optical components

wg Optical equipment

Optical instruments

Microscope, zoom .. . 109 Ovtical ial
Microtome, freezing .. 10, 84 ptical materials
Microwave amplifier 186 Optical maser '

. P o “ Optics, scientific and mdustnal
Microwave components .. 23, 24, 46, 124 Oscillator, backward wave
Microwave diode < 88 o ilator. decade

. . o . ? v
Microwave discriminator 110 Oscillator, wideband RC, miniature
Microwave phase shifter 33 Oscillator, sweep i
Microwave power control circuit 127 Qsgcillograph — galvanometer

Microwave switch
Microwave techniques
Millivoltmeter, educational
Mineral grains, spectral reflectivity
Mirror, cold

Mirror, variable focus
Modulator

Moisture gauge .
Moisture meter, electrolytic
Moisture meter, soil
Monitor, alpha

Monitor, gas

Monitor, instrument
Monitor, iodine-181
Monitor, level

Monitor, plutonium-in-air. .
Monitor, radiation .

23 Oscillograph, multi-channel blast
24 recording

128  Oscilloscope. .
45  Oscilloscope camera

138  Oscilloscope, storage

.. 181 Osmometer, thermoelectric
62, 127 Oven, crystal

g5 Oxygen recorder

141  Pacemakers, internal
45 Parametric ferrite aerial
. g7  Particle size analyser
37, 101 Periodic table, three- dxmensmnal
pH accessories
.. 94
pH amplifier ..
. 87 Phase- shifter, pulsed microwave
38 pH meter ..
.. 87  Phosphor, light- output curves
5, 83, 108  Photoelectric cell .. ..

xvii

STAND
101

14

89

. 82
99, 105
18

120

90

42

45

95

.. 21
. 88
33

78

137

80

70

87

100

.. 188
105, 122
77, 90, 105
66

90

.. 90
1, 33, 77
™

110

16

33

6

20

139

e 22
35, 132
89

84

53

45

43
21

7, 86

57

101

31

83

101

.. 86
21, 118



Index of Exhibits

STAND
Photography, close rang:: .. .. 1
Photography, high-speed .. 49
Photomechanical work .. . .. 141
Photometer, optical transmission 119
Photometer, photoelectric 118
Photometer, time-ratio .. 45
Photomicrographic equipment 78, 109
Photomultiplier tube . . 22
Physics teaching equipment .. . 5
Piezoelectric ceramic 87
Piezometer .. . .. 45
Planar structure, unencapsulated 110
Plane surface tester 76
Plastic scintillator . .. 95
Plating, immersion palladjum . 34
Polarimeter, photoelectric . e 94
Polarimeter, spectro- 86, 94, 99, 105
Polarimeter, visual 29
Polariscope, micro- 78
Polarized light 141
Polarizer, strain viewing .. 20
Polarograph cell 120
Pollution absorptiometer . . 83
Pollution recorder . . . 88
Potentiometer, decadic read-out 116
Potentiometer, d.c. stabaumatic 52
Potentiometer indicator
Powder casting .. .. 1
Power distribution in 1rradmted reactor
fuel .. .. .. . . 37
Power meter .. 19, 46
Power supply 10, 19, 27, 74, 88, 116, 140
Power supply, klystron .. .. .. 46
Power supply, magnet 140
Precision engineering ki

Pressure gauge .. .. .. .. 4

Pressure indicating system . .o 111
Pressure pump 138
Pressure switch, dlﬂ'erentlal .. 82
Pressure transducer ) 1, 29, 35, 65
Printer .. .. .. -, .. 5
Probe, alpha .. .. .. .. 87
Probe piezometer .. 45
Probe, surface . 95
Process control computer, mlmature 187
Process controller .. .. . . 8
Programme controller .. .. .. 5
Pulse analyser .. .. 108
Pulse generator .. . . 13, 22, 26
Pulse recorder, voltage .. .. .. 119
Pulse-stretching equipment 87
Pump, getter o 188
Pump, metering 98

STAND
Pump precision gear .. ‘e .. 41
Pump, pressure .. 138
Pump, sorb . . .. .. 188
Pump, vacuum .. 134, 135, 138, 141
Punch press instrumentation . e 38
Pyrometer, infra-red radiation 189
Pyrometer, low temperature 87
Quality control monitor (]
Quantum electronic materials 920
Quartz, fused .. .. .. 82
Radiation effects .. . o 57
Radiation monitor .. .. 5, 33, 108
Radiation pyrometer, i.r. .. .. 189
Radiation recorder. . .. .. .. 5
Radiation, ultra-violet .. .. e 141
Radioactive gas monitor .. 101
Radioactivity scanner 106
Radiometer, net flux ‘e 45
Ratemeter .. . . 5
Reactor fuel, m-adlated power dlStrlbll-
tion .. .. . 87
Recorder, atmospheric pollutlon 88
Recorder, digital 11
Recorder, direct writing . 43
Recorder, galvanometer, ultra- vxolet 20
Recorder, magnetic tape 1, 20, 48, 54, 144
Recorder, oxygen .. 45
Recorder, pulse .. 119
Recorder, radiation 5
Recorder, respiration rate 45
Recorder, self-balancing 81
Recorder, temperature duration .. o 45
Recorder, ultra-violet .. . 20, 65
Recorder, X-Y .. .. .. .. 68
Rectifier . .. 100
Reflectivity measurement. . . . 45
Reflection head for diffraction grating .. 76
Refractometer, for dark liquids . 122
Refractometer, recording pipeline 09
Regulator, solid state 96
Relay, contactless .. 111
Relay test set e . 110
Resistance thermometer temperature con-
troller .. .. 141
Respiration rate recorder 45
Respirator, test 87
Respiratory analyser 79
Rheogoniometer . 112
Rheometer, non-Newtoman ﬂmds 68
Rotational viscometer 45
Rubidium frequency standard 45
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