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ATMOSFHERIC CLOUD PHYSICS MEASUREMENTS

SECOND AUTUMN WORKSHOP ON CLOUD PHYSICS AND CLIMATE

LECTURES TO FE GIVEN IN WEEK THREE GF THE COURSE

CPFK Saunders, Physics Department, UMIST, Manchester, UK.

1) BABIC TECHNIQUES
Fages 2 to 23

Temper ature, pressu?e, humidity, liquid water content.
2} PARTICLE SAMFLING
Fages 24 to 39
Laser probes, formvar replication, cloud gun.
3) AEROSOL MEASUREMENTS
Fages 40 to 49
Condensation nuclei, cloud condensation nuclei, ice nuclei,

optical particle counters, thermal precipitators, diffusion
batteries, cascade impactors.

4) CLOUD MEASUREMENTS
Pages 5CG TO &1

a) Aircraft measurements
b) Remote sensing by radar.

S) OTHER TECHNIGUES
Fages 62 to &8

a) Cloud seeding
b) Ground-based sampling
c) Droplet generation

d) Atmospheric electricity.
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Pressure and Temperature Measurem

Digital Thermometers and Probes

Mineral insulated flexible probe

2000 Series; water and dust resistant to IP65

Penetration and air/gas probes

2001: with backlight and temperature hold

Surface temperature probes

3006: intrinsically safe thermometer

Ordering information

Description Order Code Price

Genersl Purpose Probe 20-87-01 £23-00

Surface Probe 20-87-02 £26-00

Air Probe 20-87-03 £26-00

Hoadie Probe 20-87-08  £2550

Heavy Duty Surface Probe 20-87-05_ €£32:00
TEMPERATURE PROBES

All the probes are type K and are fitted with a miniature plug

and 1 metre of coiled lead.

Specification

General Purposs Miners! Insulated Probe

The assembly consists of 3 seamless stainless steel sheath in
which the thermocouple is embeddad in compressad
mineral powder. The probes can be bent without adversely
atfecting their performance, are impervious to liquids and
gases and can withstand high external pressures. The probe
has 8 repid response to temperatura changes with a time
constant of 02 second in water. Temperature limit 1100 *C.
Probe diameter 1-5 mm. Langth 100 mm.

Ribbon Surface Probe

‘The head diameter is only 7-B mm, has & fast response time
of 0-1 sacond (clean metal) and good accuracy in the low
temperature range. Fitted with a grounded junction head.
Temperaturs limit +250 °C. Probe fength 100 mm.

Air/Gas Probe

Unique radiation shield design {30 mm long = 13 mm
diameter) permits maximum air flow across the measuring
junction. Response time (-3 second (in air). Temperature
limit +120 °C. Probe length 115 mm.

Needle Probe

The shaft is 3-3 mm diameter with a pencil point tip to keep
the insertion force axially along the probe. Response time is
2 ssconds (in water), Temperature Jimit +600 *C. Probe
tength 100 mm.

Heavy Duty Surface Probe

Has a spring-loaded tip with ceramic draught shield for
good repeatability. Temperature limit +750 *C. Probe
diamater 13 mm. Langth 60 mem.

Otdering Information

Description Order Code Price
2007 Thermometer 20-85-01 £86-00
2001 Thermometer 20-86-01 £127-00
3006 Thermometer (1.5.} 20-78-01 £160-00

ROBUST SEALED DIGITAL THERMOMETERS

The 2000 Series is 8 new generation of water and dust
resistant thermometers, with a temperature range from
~60°C1o +1372°C at 1 *C resolution, or 0-1* from —60°Cto
199-9 C. Operated from front panel sealed tactile switches.
the 2001 aiso has a backlight faciiity and temperature hold
feature. The 2007 is a general purpose instrument with 8
temperature range from ~40 °C 10 +700 °C.

The 3006 is an intrinsically safe thermometer for use in
hazardous areas where a risk of fire or explosion may exist.

Specification

2000 SERIES

Input NiCr/NiAl Typa K thermocouple calibrated 1o 8.5.
4937 using standard miniature thermocouple connectors.
2001 (2 ranges) 1 *C resolution: =60 °C 10 +1372°C;
0-1 *C resclution. ~60 *C 10 199-9°C.

Accuracy +0-5% reading £ 0'5°C.

Backlight and temperature hold feature.

2007 1 °C resotution: —40°C 10 +700*'C.

Accuracy +0-5% reading +1 °C 10 400°C.

Degree of Protection (B.S. 5490) 10 1P65.

Display 12-5 mm LCD with error indicators.

Battary PP3 type.

Dimensions 190x82»28 mm (HxW=xD).

3006 INTRINSICALLY SAFE (1.8.) THERMOMETER
Accuracy and range as for 2007 sbove.

Cartification: meets requirements of category EEXia HIC T5
of B.S. 5501: pt 7: 1977 EN 50020 1.S. safety standatd.

Al pnoss srs subec! 10 confrmenen and enciuts Camegl. tastcy sndl YAT
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Microprocessor
Thermometer

Storage Thermometer

Up to 10 inputs. K, T or J options

Mains battery temperature indicator

High accuracy: 01 °C resolution up to 700 °C

640 reading Storage facility

Analogue output. Panel mounting option

5 operating modes

Ordering Information

Description Order Code Price
6110 (Type K) 20-88-02 £480-00
6120 (Type J) 20-88-01  £480-00
6130 (Type T) 20-88-03 £480-00
Panel Mounting Kit 20-98-01 £16-

Please see page 190 for details of thesmocouply Sccessories.

ADVANCED MICROPROCESSOR
THERMOMETERS

The three models accept up to 10 inputs selected by a front
panel switch. Fyll fange analogue output is fitted as
standard. The instruments cover a temperature range from
~200°Cto +1372°C and feature a unique auto calibrating/
Zeroing measurement system to give high measurement
#Ccuracy, and exceptional stability within a few minutes of
switch on.

Specification

Sensor Type N:Cr/NIAI (K), Fo/Con {J) or Cu/Con {T).

Resolution 01 Cupo700°C.1C above.

Display 14 mm high brightness LED.

Inputs 10, miniatyre connectors on isothermal block

ACCURACIES - ady together for worst case error
hermocouple type ranges and accuracy:

8110 -200°C1o 1372 °C. Worst case error <035°C,

§120-200'C 10 +1200 *C. Worst case error <015°C,

6130 -200°C 1o +400 *C. Worst case error <014C.

CJC Negligible error trom 20'Co025°C.

<0-05 °C per “C ambient (-5°C1o +40°C),

Measursmaent Typical +3 4V +0-025% of reading.

Temperature Coefficient + 35 P-p-m./*C maximum.

Digitising Error 2§ least significant digit,

Series Mode Rejection and Voltage

60 d8 (50/60 Hz).100 vV DC.

Common Mode Rejection and Voltage

120 dB (50/60 Hz). 300V DC. (1 k02 unbalance.)

Analogue Output 1 V=100 *C. 500°C or 1000 °C.

Opersting Tempaerature -5°Cto +40 *C.

Supply 190/120 v. 220/240V. +10%. 50/60 Hz.

Dimensions 99=216x 236 mm.

&-ﬁ*i’?hhﬂmdlﬂ

Osdering Information
Description Order Price
6020 Storage Thermometer 20-79-00  £600-00
Mmmmiwhauihulmmm.

6020 THERMOMETER WITH READING MEMORY
The 6020 is a portable temperature measuring instrument
with internal storage for up 10 650 readings, which can be
subsequently recailed. Current temperature, deviation from
& st point or over a programmable time scale, and
maximum/minimum modes of operation can be selected.
Readings can be taken manually or at & set time interval, A
step feature also allows external triggering.

Specification

nputs 10 {switchable - type K).

Rear Panel Isothermal block.

Scales 'C, °F, *a (Kelvin},

Range -200°C 1o +1372 °C ali scales.

Resclution 0-1° from =-50°'C10 +1000 °C
Extarnal Read Trigoer input 3-30 v DC.

Disptay LCD. Reading rate 4 per second.
Response Time 1 second.

Measurament Accuracy 0-2% of reading. + 0-5°C.

OPERATING MODES
Continuous display of current temnperature. Continuous
display of deviation of cumment temperature from__a $#1 point,

maximum or minimum temperature reached.

Internal Store Up to 640 readings which can be retrieved
in the same order.

Serial Qutput 5V RS232C compatible. 600 baud.
Working Ambient Range -10°C10 +50 "¢,

Power 110,240 v 50/60 Hz pius external De.

internal Rechargeable Pack 8 hours typical
Dimensions 73~216x235 (H=waxp) Weight 2-7 kg

TELEX 81337
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Temperature Probes

Chaice of probes for digital thermometers
Temperatures to 1100 *C {Y/C}, 800 °C (PRT)
Thermocouple and platinum resistance sensors

Digital Thermometers

Temperature measurement from ~150 °C to +1200 °C
Thermocouple input (K) or Pt 100 sensor {1804)
Recorder output and max./min. hold facility {1804/8)

Pressure and Temperature Measurer

Osdering Information

Description Order Code Price
1802 Thermometer 21-42-00  £95-00
1804 Thermometer 214300 £120-00
1808 Thermometer 21-44-00 €12000

Plaase ses page 190 for details of sccessories.

The 1804 and 1808 have a max./min. reading hold feature
together with an anzlogue output. The Pt 100 sensor 1804
can be used where higher accuracy readings or lower
temperatures down 1o ~ 150 ‘C need to be measured.

Specification

Specification applies 10 al! models unless stated.
Sensor Type 1802/8 (K) thermocoupls to B.S. 4937,
1804 Pt 100 platinum resistoz 10 B.S. 1904 {4-wire).
Range 1:0°C resolution 01 °C resclution
1802 -50°C10 +950°C -50°Cto +199-9°C
1804 -180°Cto +800°C ~150"Cto+158-9°'C
1808 -50'Ctw0+1200°C -50"Cto+199-9°C
Accuracy (10 °C to 25 *C ambient). Sensor not inciuded.
1802/1808 +0-2% of reading +0-5°C.
1804 0-1° resolution: + 0-2% of readirg +0-1 °C.

1° resclution: +0-2% of reading +0-5°C.
Input Impedance 10 M52, not applicable on 1804,
Cable Length Compensation 4-wirs system on 1804
compensates for loop resistance up to 100 2.
Operating Range 0°C to 55 °C.
Cold Junction Compensation 1802,'8 precision thermistor.
Probe Input 1802/8 - standard miniature thermocouple plug.

1804 - Digitron connector.

Display 12-7 mm LCD with backlight.
Battery MN1604 (PP3type 9 V)
Battery Check Automatic ‘battery low’ indication.
Overrange, or sensor open circuit indication.
Recorder Qutput (1804/8) 1 mV/"C linsarised.
Hold facitity {1804/8) For maximum or minimum
resdings. .
Dimensions 12227037 mm (HxW=xD).
Woeight 235g.

Ordering Information

Daescription Order Code Price
Probes for 1802/1808 series

D2 Geners! Purpose Probe 20-71-10  £21-80
D/48 Surfacs/Air Band Probe 20-73-10 €2885
D/4R Heevy Duty Surface Probe 20-72-12 €230
Probes for 2750/1750 series

D2 General Purposs Probe 20-1-00 -£23.80
D/48 Surface/Air Band Probe 20-73-00 £25.85
D/AR Heavy Duty Surface Probe 20-72-02 (2550
Proba for 1804 (Pt 100)

DR2 Resistance Probe 21-20-00 [32:45
Accessories

Surface Resistance Film (pk of 2) 20-78-02 £4950
Coupling Unit (Px 100 ssnsors) 21-23-00 £9-65
Coupling Unit (1750/2760 T/C's)  20-74-00 £12-00
Cold Junction Plugs (pk of 3) 20-97-00 £20-25

Piesse see page 190 for details on extension cebles, sec.

Specification

D/2 Genaral Purpose Probe Extremely rugged with a fast
response of 1 5 and a maximum tip temperature of 1100 °C.
Probe dimensions 125x3-2 mm.

D/4B Band Probe Provides & rapid response for air and
surface temperature measurements. Response time 0-25 s.
Maximum temperaturs 250 *C. Dimensions 100x8 mm.
D/4R Heavy Duty Surface Probe Specially designed to
withstand rigorous use. Maximum temperature 1100 *C.
Oimensions 110x11 mm. Response time 1 s.

DR/2 Resistance Probe (for model 1804) A general
purpose platinum resistance probe suitable for
measurements up to 800 *C. Dimensions 125x3-2 mm.
Response time 5 3.

Surface Resistance Film Used in conjunction with the
Pt 100 coupling unit {21-23-00). These fillns are designed
for fixing to surfaces up 1o 250 °C.

Coupling Units Digitron sprung hook connectors for
monitoting in situ sensors.

Cold Junction Compensating Plugs Pack of three plugs
10 terminate any type K thermocouple for use with the
175072750 series.

Al prins are subiact 19 COnfrmanon and sechaty conage. smwmancs snd VAT
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Bench or Panel Digital Thermometers

Bench or DIN size panel thermometers for Type K
thermocouples or Pt 100 sensoss

Auto-ranging: 0-1 °C resolution below 185 °C,
1°C above 185 °C

Analogue recorder output; 1 mV/°C

Cold junction compensated

Ordering Information ‘
Price

Description Order Code

2751-K Bench Thermometer D-14-00 £137-50
2754-PT Bench Thermometer 21-30-00 £137.50
12-way Bench Mounting Selector

Unit for Type K Thermocouples 21-31-00 £47-60
6-way Bench Mounting Selector for

Platinum Resistance Sensors 21-32-00 4780
3750-K Panel Thermometer 21-15-00 £110-00
3754-PT Panel Thermomaeter 21-33-00 £110-00
12-way Panel Mounting Selsctor

Unit for Type X Thermocoupies 21-24-00  £4375
8-way Panel Mounting Selector for

Platinum Resistance Sensors 21-3400 4375

Plaase 30 pages 188, 190 and 191 for detsils of suitable probes and
"extension cabias.

AUTO-RANGING WITH ANALOGUE QUTPUT
The thermometers have automatic fange selection enabling
resolutions of 0-1 *C to be obtained below 185°C and 1 °C
above 185 *C. The instruments have an analogue output
of 1 mV/*C for connection 1o chan recorders or control
&qQuipment,
The 2751 is a bench thermometer and the probes shown on
Page 188 may be used with the instrument. Additionaily,
any type K thermocouple can be connected by using the
grab tead (code 20-74-00) or input connectors {code
20-97-00) which are supplied complete with cold junction
thermistors. Any type K thermocouple can be connected to
the pane! mounted 3750 via the rear panel terminal strip,
The 2754 bench thermometer and 3754 panel thermometer
Use & 4-wire measuring technique 1o eliminate the eHect of
d resistance, and are suitable for use with Pt 100 sensors
With a fundamental interval of 38-5 0210 B.S. 1904,

N—-"Nh‘-ﬁu‘dlﬁ

MULTIWAY SWITCH SELECTOR UNITS

. %&

T N L TePEN
OGITAON - i

Bench or panel mounting selector units enable readings 10
be taken from a number of sensors. Housed in the same case
as the corresponding thermometers they are available as
6-way units for platinum resistance sensors, or 12-way
units for thermocouples.

Specification

MODEL 2751 (bench) anc MODEL 3750 (panel mounted)
Thermocouple Type K10 8.5 4937 or DIN 43N10.
Range -50'C 10 +1200°C.

Accurscy +0-2% of reading, +0-5°C.

input Impedance 1.5 MO typicai.

Cold Junction Automatic by precision thermistor.

Note: Maximum error includes B.S. conformity, calibration,
5pan, zero, reference junction, noise and stability, but does
not include sensor errors.

MODEL 2754 (bench) and MODEL 3754 {panal mounted)
Sensor Pt 100 platinum resistor to 8.S. 1904,

Range -150 °C to +800 °C.

Accuracy +0-2% of reading +1 digit.

COMMON SPECIFICATION

Resolution 01 °C below 185°C. 1 °C above 185 ‘C.
Auto-ranging Range change at 185 'C £5°C.
Display 3 digit (11.2 mm) LED.

Recorder Output 1 mv/C (2 kQ source).

Sensor inputs 2751 /2754 Digitron connector.
Sensor inputs 375073754 Terminal strip.

Power Supply 220 v 50760 Hz 10 vaA.
Oimensions 48x96x 165 {bench) or 152 {panal) mm.
Panasl Cut-out (3750/4) 42x90 mm.

Weight 600 ¢ (2751/4). 350 9 (3750/4).

< TEWEX 91337
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Pressure and Temperature Measuremer

TC2

TC7 and TC-MP

Thermocouples and Probes

K, T. and J thermocouples

Exposed junction thermocouples

Magnetic and self adhesive surface sensors

industrial probes to 1100 °C
Waterproof patch thermocouples

Flexible metal sheath probes

Ordering Information

Description Order Code Price
Pack of 5 TC1 NiCr/NiAl (K) 20-61-01 £16-00
Pack of 5 TC1 Cu/Con {T) 20-81-02 £16-00
Pack of § TC1 Fe/Con (J) 20-61-03 {1600
Pack of 5 TC2 NIiCr/NiAl (K) 20-62-01 £€17-00
Pack of 5 TC2 Cu/Con (T) 20-62-02 £17-00
Pack ol 5 TC2 Fe/Con {J) 20-62-03 £17-00
Pack of 10 TC? NiCr/NiAl (K) 20-68-01 £39-00
Pack of 10 TC7 Cu/Con (T) 20-68-02 £39-00
Pack of 2 TC-SRS NiCr/NiAl (K) 20-66-01 £33-00
Pack of 3 TC-MP NiCr/NiAl (K) 20-68-11 €150
Pack of 2 TC-HT RiCr/NiAl (K) 20-70-01 £38-00
TC4 Probe NiCr/NiAl (K) 20-64-N £19-50
TCA Probe Cu/Con {T) 20-64-02 £19-50
TC4 Probe Fe/Con {J) 20-64-03 £19-50
TC8 industrial Probe NiCt/NiAl (X}  20-75-01 £16-95
TC8 Industria! Probe Cu/Con (T) 20-75-02 £16-95
109 Industrial Probe NiCi/NiAl (K)  20-60-O1 £24-00
TC10 Heavy Duty Probe NiCr/NiAl (K)20-80-01 £34-00

GLASS FIBRE INSULATED THERMOCOUPLE
(TC1) - K. T, ot J types

0-2 mm varnished fibreglass insulated wire 1-5 m long with
exposed fast response bead tip. Range -100°C +350°C.

PTFE INSULATED THERMOCOUPLE

(TC2)-K. TorJ types

Similar to the TCI but made of close tolerance (ANSI C96-1)
wire, PTFE covered. Maximum temperature 250 °C.

HIGH TEMPERATURE THERMOCOUPLE

(TC-HT) -K type

Exposed junction. Ceramic fibre insulated with 1-6 m lead
jength. Temperature 800 "C continuous.

Al grat 5 syt W COntwmaton S oo ke camage mpiit il VAT

MITED P.O.BOX {9 ORCHARD ROAD ROYSTON HERTFORDSHIRE $G8 SHH

SELF-ADMESIVE PATCH (TC7) - Kand T types
Flexible fibreglass self-adhesive patch with 1 m PTFE lead.
Patch size 24 x10 mm. Temperature range -50 "C to
+250°C.

MAGNETIC SURFACE PATCH (TC-MP) - Ktype
Re-usabie on magnetic surfaces. Fast response bead
cemented to 2550 mm fiexible magnetic patch with 1 m
PTFE lead. Maximum temperature 120 °C.

WATERPROOF SURFACE PATCH (TC-SRS) - Ktype
Self adhesive silicone rubber patch (35x13x2 mm thick)
with 2 m PTFE insulated cable. Good resistance to oils and
chemicals. Temperature range —60 "C to +250 °C.

FLEXIBLE METAL SHEATH (TC4) - K, T and J types
260x1-5 mm diameter flexible stainiess steel sheath
(inconel on type K} with mineral insulated junction. -5 m.
Temperature range (K) -100°C to +1100 *C.

(T) -100°C to +400°C. {J) -100 *Cto +870°C.

INDUSTRIAL PROBE (TC8) - K and T types

The TC8 has a stainless steel sheath 150 x 4-8 mm diameter
with a stainless stee! braided lead 1-5 mlong. A jinch BSP
brass compression fitting is supplied.

Maximum temperature: {(K) 500 °C. (T) 400 *C.

INDUSTRIAL PROBE (TCS) - K type
Mineral insulated junction thermocouple in 3 mm diameter
stainless stee! sheath. Length 250 mm below standard
thermocouple plug and mating socket. Complete with jinch
BSPT male stainfess steel compression gland for mounting.
Maximum tip temperature 1100 °C.

HEAVY DUTY PROBE TC10 - K type

Mineral insulated junction thermocouple in a 6 mm
diameter stainiless steel sheath. Length 400 mm below
aluminium miniature terminal head complete with § inch
BSPT male stainless steel gland for mounting.

Maximum tip temperature 1100 °C.




Thermocouple Cable
and Connectors

Miniature and standard thermocouple connectors

Thermocouple extension cables

PRT probes, air and surface sensors

P 100 elements to B.S_ 1904 grade B

Electronic cold junction reference for K and T type
thermocouples

Ordering Information

Description . Order Code Price
NiCI/NIAKK) 204001 g5

;ﬁ,c”m"." ) LCW/Con(T) 204002  ¢aen
Y93 (miniature Fe/Con(J) 204003  gg.59

TC Connectory NiCr/NiAI(K) 20-41-01 £8-50
8 sockets { Cu/Con(T) 204102  ¢g5p
(ministure) Fe/Con(J) 204103  ¢g.59
NiCt/NIAIK) 20-65-01  £30.00

;‘;ﬁ,‘;"(“s“fmm { Cu/Con(T) * 206802  £30.09
Fe/Con(J) 20—6:_—33 £30-00

Extensi NiCi/NAI(K) 20-26-01  ¢7.50
(ber 10 m) T00%c { Cu/Con(T) * 202602 7.0
Fo/Con(J)  20-2603  £7.00

: NiCI/NIAIK) 20-3801  gg.50
f:,";’(m)c;ég’.c { Cu/Con(T) ~ 20-3802  fg.o0
Fe/Con(d) 203803 g0

RT1 Genecal Purpose Sensor 20-76-00 3755
RT2 Internal Air Temp. Sensor 20-77-00  £23.50
Pack of 2 surface peiches 20-78-02  £49.50

RT4 outsige air temp. sensor 20-38-01 4950
TYbe K Electronic coid junction 20-84-00  £39.00
TYpe T Electronic cold junction 20-84-01  £39.00

THERMOCOUPLE CONNECTORS

Colour-coded lass-filied polyester will withstand
20- - Contacts are made from thermocouple Materials,
tnd 4 oNnectors can be bolted together. Available in
Ministure of standard sizes.

:"‘EBMocoupte EXTENSION LEAD WiRE

,V_ c Nsulated cable withstands temperatures up to 100 ‘C.
"":'°"' varnish glass.-fibre cable can be used up 1o 300 *C.
n"","“‘:&: (K)5-25 Q per combined metre. (T) 2420 per
“Ombined metre. (J) 3.13 & per combined metre,

lh-m»mhﬁuundl-

TO PLACE YOUR ORDER TELEPHONE ROYSTON (0763) 45145 T2
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PRT (Pt 100) Sensors

Cold Junctions

PLATINUM RESISTANCE SENSORS

These sensors have 2 resistance of 100 2 at 0 °C with a
fundamenta| interval of 38-5 and comply with 8.5.1904
grade B accuracy.

GENERAL PURPOSE PROBE (RT1)

The RT1 probe has & ceramic base platinum resistance
element mounted inside a 476 diameter by 152 mm long
stainless step! sheath, terminating in a 2-pin socket, A
mating plug and a i inch BSP brass compression fitting for
mounting are supplied. Temperature range -60 'C to
+350°C.

AIR TEMPERATURE SENSOR (RT2) - INDOOR

The RT2 has a fast fesponse platinum sensor mounted in an
enamelled box 70 mm Square with a depth of 24 mm. Holes
are provided for mounting and to provide air flow. Suitable
for indoor use oniy. Temperature fange +5°Cto +80°C.

AlR TEMPERATURE SENSOR {RT4) - OUTDOOR
The RT4 has 2 Precision sensor mounted inside a sheath

diameter by 75 mm long. Dimensions of waterproofed
connector box 80x74x54 mm. Tempersture range
-80°Cto +80°C.

FLEXIBLE SENSOR (RT34) - WATERPROOF
Suitable for yse on flat or curved surfaces. The sensor
is mounted on » sell adhesive silicone rubber patch
3513 %2 mm thick with 2 metres of 4 wire PTFE insulated
lead. Good resistance 10 0ils and chemicals, Tomperature
fange -60°Cto +250 ¢

REFERENCE FOR K OR TTHERMOCOUPLES

Designed as 2 low-cost alternative to the ice flask method,
these electronic cold junctions simuiate a cold junction
reference temperatyre of 0°C, with a devistion of less than
+0-5"Coveran Operating range of 045 °C. The unitcan be
run for 1000 hours with an alkaiine battery. The Mmeasuring

Dimensions 28x49x11 5 mm. Weight 150 g.

TELEX 81337

C

Pressure and Temperature Measurement
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(nef knob) 120
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48

Panel cut-out 45« 48
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wductive proximity detecior (stock no. 305-973),
Bban collector tansistor o relay contact type npuyts,
. The unit counts the rate of incoming pulses. If
™ rats of puises excesds a value which has been
outly set, using & potentiometer with araduated
X2ie mounted on the face of the unit, an internal

Of. and 81 OUtDU! suitable 1o drive RE 100 zA
-0 maving coil meters 10 give an indication of
Qulrpm of the device being monitored. A reset
tomeler is accessible vig 8N aperture in the side
¥ the case 10 calibrate the meter. The unit is idesily
foruse as guneral-purpose, overspesd o
sarm/protection device for many types
Trotating machinery. The internal ciccurtry i housed
048 =48 mm DiN sandard case, which may be
*P8nel or chassis mounted with connections
Made 10 the unit vig an 1 1-pin relay base, such
SOMpact base B 402351 Insuuction leatie: ang
"""Dlnll fixing brackets supplisd with product.

e

:nn specification
voltage 110Vac or 240 v
Sy SO Mz $10%
:;' Cansumpnion Lass than 4 va,
5*"090 20016 10,000 1.p m.
“‘Uihrlﬁon ~0+5%F$D
ntpn Suitable 16 drrve 3 100 A
‘. F.S$0 moving coil mater
Sohiration A preset potentiometer
SCCabis 12 sperture s the
sxde of the unn
nce 1Sk pull-upro 24 v
\mm.w,,m ~10°Cto +50°C
q,b"lyconuc: MHOVar S
1) itag oustive

20 hole punch for panal mounting stock ng,
{308 Tools/Production Aids secton).

wock 00, pricy jach
- g
Me-150  rup o]

Solpelalule sensors
ATTIOCOUD eS ( ~re K )

ﬂickol-chromiumlnichl-aiuminium

thermocoupls COMPONEnts are aiso known o5 type K.

8 ususl temperstyre rangse for type K
tharmocouplies i 0 ‘Cto +1100°C (moditied by
the construction) Partscularly suited for Use in
Oxidiing stmospheres
‘l’hocoioucodinoomhtueommmnuin
&cordsnce wih B S 1843 1852 The coding for
tpe K thermocoupies is.

Overall sigavy Red
Inner siceves Brown Biue
{positive) (nagative)

thermocouple wire - with
(type K)

welded tip

Two metres of mcltel-chmme/nichl-lluminium
trpe K thermocouple wirg insulated with varmish.

) technical specification

thermocouple surfac;e
probe (type K)

L probe 92
L overall 196
Lead L. 1 m

A mcklf-chromlnicnl-dumrmum type X
thetmocouple surface probe, with & low mass fast
e3DONE SPrUNg tip. The Uip comprises o thin matallic
disc approx Imately 4 mm diamaeter, which has
attached 10 it the Ple junction. This makes
the probe el for use on low thermai mass devices,
whare minimum hegt sink effect is required. Tha
thermocoupie is Protecied by 4 § mm gig. staininss
stoel sheath with 5 splayed tipod end and the probe

handle 5 moulded in Nyion 66

technical spacification

Tompmaturs range of up -100'C1o0 +750 ¢
Dle calidration Troe Ko BS 4937

Load wenulicanion To b 1843,

Note: Tip i not solated from the thetmocoupie
junction.

Data sheet 3043 Novembaer 8§ available on
request. .

mock 80 price sach
I-2 e+

158398 tun fnn

air temperature probe
(type K)

Shasthau 5
L probe 86
L oversll 106
Luwscim
An exposed low mass nickel-chuome/mckel-
alumiruym thermocouple Protected from damage by
3 stainless sieel sheath which is perlorated 10 ailow
the free passage of gases across the thermocouple
junction. The handie is mage tfrom Nylon 68. The

“'n "'.‘:"‘::"::w :f’::": mm thermocoupie junction is solated from the sheath.
Operating temowrature ange  -80°C 1o +400 C Supplied with connection plug fitted
Thermocoupia cahbration Type K10 8.5 4937 s s

Wire shentification To8S 1843 technical specification

Dats shest 3043 November 85 avaitable on
reQuest.

siack 8e.  prics sach

114 o
BI-12 @B ey
thermocouple probe
(type K) L (probe) 182
L (overan)

leadl 2m

A nil:kei-chromefmcl:el-aluminium thermocouple
housed in a 3 mm dia_ stainiess steel probe. The up,
Machedtca Py C tovered hardwood handle, has a
ground finish to provige good thermsl response. The
thermacoupie is electrically isolated from the probe.
Recommended for measurement of oven
emperstures pnd IMMersion in liquids, e1c.

technice! specification

Operating ismpersture rangs - 200 “Co+250°¢
Thermocoupis calibiation Tye Ko B8S 4937
Insulation mstance

(betweer, thermoc oupile and

peobe) 10* NS00V
Proof vohage 1000V g.c

Load Wenuficanon ToBS 1843

Dats shest 3043 November 85 svailable on
fequast.

tack ns. price sach
-2 H+

-1 g ma

Temperature range -100'Co =750 ¢
Thermocoupie calibration Tyoe Ko B.S 4937
Lasd derifeanon TaB S 1843

Dats sheet 3043 November 85 available on
request,

stock 80, gricy sach

1y 1+
VS-525 (1383 1249
Rateas) 0834 W0120]
OI'ChI'B Blland &?ﬁ”ﬁo
Serth amt 081477 puno



at

T}

3
»

1

|t Nk WA WO A

peak hold T-=‘
digital L
thermomater ';ﬁi 3.'-!,
!

¥

D37
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A hand-beld. Mgh accurscy empeesture indicator

with a membrang switch front penef specifically

dosigned 10 be water and dust resstant. This

wmperature indicator festures 3 liquid crystat displey

with backlight and the option of a reading being

displayed with 1 °C or 01 *C resolution. Additionst

istures include marimum or minimum hold facility

nd » linearised output of 1 mV/"C ter a chart

ncorder. This instument will messure smperature

over the range - 50 °C 1o + 1200 *C when used in

conjunction with a suitable RS type K thermocouple

‘see Sensors seclion) or any other Nicke!-Chvome/

Nickel-Aluminum type K thermocaupie 1o B.S. 4937,

Nota: Temperature wndicator is not supplied with

hermocouple For compatble probes refer 10 the

Sensors secton

® Hold tacihity Maximum or minimum readings can
be held, indicated by A or v signs respectively on
the display.

® Recorder output of 1 mV/*C linearised. source
resistance of 10 k], connection by two 2 mm
plugs

& Switchable resofution: 01 *C gver the temperaturs
range —50 "C 1o +199 9°C. or 1 °C over the
tampetature rangs -50°‘C 1o +1200°C.

® Ayromatic cold junction compansation.

® Aurtomatic low battery indication

® Rugged. water and dust resistant construction.

® Supplied complete with 9 V batery (PP3 size) and
mMiniature thesmocoupie plug

wchnicat spacificetion

Aecunacy
110 °C 10 25 C senbent)
:ltmg Whpersiure range  0°C o +55°C

£10 2% of reading +0 5°C)

wnpadancy 10 M0
wock pe.  prics sech
-4 e
COM-BU LN 114K
$11-17  pas: O

® repair/sxchangs charge code K
© calibration/recalibration charge cods C1

————

|
Li22 w70 .37

A hand-heid LC D sempersture indicator with wide

input tempersture range. The large L .C.D. display will

indicate temperstures in the range -850 *C to +950°C

when used in conjunction with a suitable iS

thermocoupis. or anry other Nicke!-Chrome/Nicke!-

Alyminium type K thermocouple 1o B.S. 4937

Wote: Tempersture indicstor s nof supplied with

thermocoupie. For compatible probes refer to the

Sensors section.

Fuatures are a3 follows:

@ Swnchable resclution: 0-1 °C (temperature range

| =50*C1o +199-9 °C} or 1-0°C {tampwrature
range ~-50°C 10 +950°C).

© input is compatible with any NiCr/NiAl type K
thermocouple tc 8.5. 4937

@ Automatic cold junction compensation

O Automatic battery low indication.

O Very rugged construction.

© Supplied complete with PP3 battery and ministure

| thermocoupie plug 10 mate with input socket.

Siensor type NCH/NA type K
| thermocouple to B S 4937
Accuracy 0 1" msoivtion +0 3%,
t05°C
1-0° mecluvon, +0 3%,
t1dgn
Ciperating temparatury
rings 0°Cw +50°C
loput impedance 30 M tyoucal
stock ne.  price sach
-4 10+
CEILMNT % mMn
[Featiwravion) S11-781 - £10850 C%TS

P repair/eachange charge cods E
# calibration/recalibration charge code C1

i € A calibration service is availadle et ol praduca
| bearing this symbol sgainst th steck sombes.
| Shows that this product may e
purchassd with & certificats of calibration. Usa the
. ouparats steck sumbar and price isformation.
Sos Conditions of Sale on page 525 of thia
cutslogus fur foll conditions.

SQTITLLUI DVWVILVHILLYPE N
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overalidwra W 36 H 40 D 152 Panel cut ot 9042
Depth betwnd panel 140 Mas pansl theckness §

A panal mounting selector switch unit in a standard
DiN size cose enabiing one out of 12 type X
thermocoupis inputs to be selected. The front panet
change switch gives cleer indication of the
thermocouple selacted. When used in comunction
with the RS pane! mounting digital Lempersture
nchcatons (258-108 or 258-186) «t enables madings
to be wken from a numbwer of sensors The switch
contacts ars goid plated. Connections vis § screw
tormungl strip on redr. Supplied complete with 1 m of
thermocouple cable fitted with COMpansating
trminals: red, +ve. black -ve

Dats sheet J043 November BS pvsilable on
request,

swck . price sach
-+ 28

mus wrn ns

temperature controller
relay (type K)

P-Id cvi-out dSeals SRR RO | BOTIOm verw |

An elactronic ON-OFF temperature contoller, mounted
in p 48 = 48 DIN standard case, which may be frort-
panel or chasss mountec via an 11-pun relgy base. such
% compact base R 402-361. kisal for use a3 an

Over funder tomperature slarm, or 8 general - purpose
tamparature control module. The unit is designed 1o be
used with nickel -chrome/nicke! - sluminium type K
Thermocoupies, to monitor temperature. A relay
changeover contact within the unit operates at
pracietermined IMPerature previousty se1 by &
potenbometer knob mounted on the face of the unit A
graciuated scale marked 0-400 °C indicates set point
mmpetature. Inciuded on the unitare two LE D '8
indicaung supply and relay status The unit & faitsate
protected against themocouple breaks. ie f the
thermocoupie goes open cwcuit. the retay will
sutomatically turn to the off condition. Front-panel
mounting hardware and instruction leafiet supphed For
surtable type K thermocoupies refer to this section.
Suitable hole punch for panel mounting stock no.
600-048 (see Tools/Production Auds seclion)

Supply vohsge M0Vac w240 Vac
50 Hx = t0%

Power consumpton Lass than 4 VA

Scale range 0°Cro 4D0°C

Scale calibeation 1% ofFSD #t25%°C Amb

Repaatatnity of o1 point 05%ofFSD 5125°C Amb

Set pount hysteresss +2% 0l FS80D

Cold uncton comparaston <0 2°C/°C

Ambant WmpecaLe range “10*C1wo +50C

Ovtpat relay comtact (SP DY)

nlec 2DV ec 5 Aesmtve

input wnsor NiCr/NAI (8BS 4937-K)

Cane matetial Noryl

Cave colour. Buge

Satiens) [ * X JF )]
Orders s
[~ ] L -500 W00
Barth Tem 04 47T 400
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thermistors

over-temperature -
protection (p.t.c.)

[ ntud

Sievved drac Thread M4
L4 L&

W 45 ma Acrom fien 10

A range of positive temperature cosMicient
thermistors ides! 1dr yse in warning and trip circuits
detecting excessive Wemperatures inside industria)
Squipmants. Advaniages include connacting
thermistors in seties (an open circuit being 1ail-safe)
such that several monitoring points may be spplied 10
an equipment using one delector circuil only, thus
SBVING COSts.

Each device essentially scts as » low resistance
(typically 100 02} st low temparatues and will tapidly
inCrease in resistance by a factor of approx. 100 1imes
when passing through the specified reference
temperature T, Ottered in two constructions. one
comprises 2 small p.r.c. disc resin coated and
protected by sn insdiated polyolefin insulating

sloeve lts small size will find use where detection
space is limited, i.e. encapsulstions, motor windings,
etc. The second construction features 3 plc disc
embeddad in an ancdised sluminium stud, which
may be readily mounted to hest sinks and squipmant
chassis offering high thermal conduction. All versions
are supplied with 200 mm (nomins!) colour -codexd
P.T.F.E insulated sitver clad copper wire,
White/White T,=80 °C Grey/Grey T,=120C.
Resistance at T, is 1000 0 Test voltage (for
#eulation) dise 2-5kV dc stud 500V d.c. Working
voltage 40V d.c. max a1 25 °C. Dissipation constent
in froe a7 (25 °C) 5-5 mW per °C typ.

Data sheet 1867 November 84 svailabls on
rsqQuest.

ey
el rage stoch me.  price pach
-3 X+
Gt -$5n
+10T 1IN o1 an
S 12 -5 n
+10T 158-2% on an
Nt -2e
+155°C  158-250 Gon on

R-T curve matched
thermistors (n.t.c.) o

.—-——""#——_"
Bapdt s 2 4 maa

Laad length 76
Lsad ds 02

The RS R-T curve (Rosistunce-Tomparature)
matched thermistors are small, high quality, spany
encapiuisied. precision devices. They offer true
inierchangeability over wide temperature ranges This
permits the circuit designes to standardise on
Cocuitry, sliminating the need to individually adjust
cwcuits and allowing the thetmistors 10 be easily
replaced wthout the need for re-calibrauon Four
Typos are available with resistances st 25 °Cof 3 KX,
5K, 10 K and 100 K. Temperaturs fange -80°'C 1o
+150 *C. Tolsrance over tempesature range 0°C 1o
<70°C; =0-2°C.

Osta sheet 1867 November B4 svailable on
request.

trpe mock as.  prics such
M +

b ] 15-1% On o4

(] M- oOn pa

nK -39 oan Da

mmK -0 Oon na

thermistor proi)_e_s
(n.t.c.)

L (overa®) 150 Dus (bodv) 47
Lead length 826  Mounting hole 10

standard
A closs tolerance thermistor housed in & stainless -
steel bady for immediste fitting into » wnk, duct
oven, stc. Recommended for tempersture
Measurement and control between -10 °C and
+70°C. The probe & fitted with an jin B.S.P tappec
brass bush with saaling gland which sllows
adjustment of thermistor inserton distance.
Resistance 2 k() +2% 81 50 "C. Ambient tempersture
nnge: -30°Cto +100°C.
Dats sheet 1867 November 84 available on
request.

Seck ne.  prics ech
-1 N+
a2 1 o

high temperature

A high-temperature version of the above product.
Recommended temperature range -10°C 10
+200 °C, resistance 2 kf} + 2% a1 200 °C.
Ambient lsmperature range: -30 *C +250 *C.

Data shoet 1867 November 84 available on
request.

fachas.  price mch
1~ 1+

-1 ey mn

rod thermistors (n.t.c.)

T 1

General- purpose current-limi Q types for cxcun
protecuon
Typ Resx Typ Res Dwmen .
Type Equiveient N 25°C Hor »ons
TH-3 VAI1D26 wn b 3] L2
213 nolAa Dw 12
™7 VAI10¢ no 10(mex} WD
0010 50mn) m22A Du 16
type ] stack ne.  price par pk
oty -8 XN
™3 3 1-m on 0w
™2 3 15-1m OoON oo

bead thermistors
(n.t.c.)
bead type

_ _= E
1$1-3and 161029 L 10 Du 25
IT="">
IS4 L 25 Dis 4
Giass-encapsulated thermistors for smplitude contrpl
and timeng purposes {151-114) or temperature

measurement (Types 151-013, 151-029)
Selecuon tolerance + 20% at 20 °C.

Data sheet 1387 Novembar B4 available on
requast.

.
" wis,
e N'C m stoch me.  prics sech
N B
MY 1m0 ma WM DS Oy
Wl 0 o AN 04 on
ME 0 wmo  151-114 (=2 |

miniature bead t&pe

EIm-_,

Ministute glass-encapsulsted thermstors for
Wmperature measurement and control nouu:h‘ d

LS Duw§

Selection tolerance + 20% at 20 °C. R

Smperature range gives 2 besd resistance Ve,
fhom 20 k) 10 1 k).

. t
- oy el ;
Bt mep 8 wdes pricee
& F
R e W oM oy
o {1 W me ou oy
oa e e -1 O% ag
ma {10 S LM oM pg
lemperawre s:nsor i,
590kH .
.‘._
TOUT e
-4 ™
e NN
"o

The RS 590kH is funclionally & two-termina!
niegrated circuit temperature transducer whach
Produces an output cunienl proportionsl to Sty
temperaturs. For supply voltages between 4 Y ane
30 Vd.c. the device acts as o high impadance.,
CONstant current reguiator Passing 1 uA per *K Lane
rimming of the chip’s thin film resisiors i used ©
calibrate the device 10 288 2 = 2.5 yA oulput i
298:2°K {+25 °C). The mivimisation of suppon
cutuitry makes the RS 550kH an atuactive alterngs
for many temperature measuremant stustiorns,
Linsarisation circuitry, precision voliage ampitfun,
*e3istaNce Measuring cacunry and cold JUnCHon
compensation sre not neaded in applying the tewver
Apart from lemperature measuremans, BpPlcrnong
melude temperature compensation and EOTechon ¢
distrate componants. blasing proporuonal 16
absclute temperaturs, flow indication and leve
detecuon of fluds. Since the {§ 590 = » cumem
sourcing device it it ideatly suited for remote b
spplications where the output can easty be
tansmitted Over an INEXPENsive two-wire twstc
line without degradation of performance due w e
TRSISIANCE, CONNECION IESISLANCE OF NOISE

technical specification

Operating voltage iange d V1 30 Vd ¢
Nomenal cument owviput 298 2 uA ot +25°C
Normunal temp coel 1 BASK

Calibeation erron ot 28 °C 225°C max
Operating temperature range ~55°C o ~ 150 °C

Oate sheet 3992 Juty 83 svailable on request.

stech no. price sach
- -
-3 55\ 4w

for evnditions of sals snd bervicing ses pages 524 and 5B
AN dmastiens are m m sales) ¥thonwnsr spoiiat
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Short Form Catalogue
Platinum Resistance Temperature Detectors

Sensing Devices Limited

This Catalogue details the most comm.only used detectors from the
Sensing Devices range. They are approgrhte for temperature
measurement between —220 and +800°C. Elements having one, two
or three windings are available, and there are leaflets giving full
technical details.

All temperature detectors manufactured by Sensing Devices Limited
conform to BS 1804/1964 and DIN 43760




CERAMIC LEADS
Res Toie Fund Temp . H/T Recommended
-.om..-m-:u- -.oo-m-.:.i Inlerval Range Length D S q Length  Number Duariater Langth Matesial Ral p M
Ohma 1% Ohme “‘C run mm nun mm an Chart Current mA
L]
Y mlill....ll 100 0.1 .5 —220 10 + 000 W) ‘o.m 10,013 2841 2 0.45 is Palladium 1 B
b FUa"=t g 0. 38,5 —220w +800 30l 4510013 2841 1 045 is Pallacium 1 2x8
-
! ' 100 0} 38,50 —220w +800 28+l 311540013 2231 2 045 0 Platinum ' 5
4 _—
%100 0.1 8,50 ~220%0 +800 2541 2,17540,003 2241 4 0.45 w0 Platnum t axs
..... L] ‘
' LI 100 0.l 38,60 ~20t 4800 23] 1.50.40,013 21 2 0.25 1o Plaunum 1 a
! 120 02 50.7 —20w +800 284} 2510013 251 2 0.45 10 Platinum 2 s
¢ _ 0o 0.l 8.8 - 22010 4 800 18y ) 311640013 XN 2 0,44 1] Pl [} 8
! ' 100 a1 4,50 -0 +800 1841 1,69 10013 1341 2 028 0 Platnum ) 3
' " 100 03 38,80 ~220% 1800 18x1  L2015% 1341 2 0.25 10 Plaunun 1 2
100 0.2 28,60 ~220 o +800 8+) 090 :5% 138 2 0,15 10 Piatnum | 1
R 100 0.2 38,50 28010 +800 6] 20013% 811 z 0.25 1 Platinum 1 '
* othes wisrances available from | % w0 0.01 %
/Temperature Chart 1 Resistance. Temperature Chart 2
W Resistance. 38.5 Ohm Fund | Inderval. Pl Rasi Temp D » 130 Obum Jco Pount Resistance. 5.7 Ohm Fund: I Inserval. Pl R Tamperaiure Deleciors :
-1 —» e d ~ -8 ~1 - il oee -8 -2 -» - - ™ - ~10 - -
] 14,40 10.48 Resistanos—Otune . o - 200 22.68
) 8821 8212 4.0l 43.00 e ) au ann ne T ) ner 2.3 88,04 81,5 56,10 50.62 45,12 w57 BN - 238
96,00 9218 .23 8.2 80,32 0.4 1238 88,34 8432 —0 130,00 124,88 119,68 1448 108,29 104.07 98,83 wse 88,30 830
r1e e +3 o +00 o +18 + + 98 e Ve ) N 1 o0 ™ 1e8 +10 ™ +08
1030 01,19 MI6T  HSE  Les 124 12107 1308 134.70 . +0 430,00 135,14 140,28 148,37 150,48 155,54 100.60 165.85 170,08 118,70
122 148,08 1% .82 183,67 167,34 o8 16478 less 11208 ) 100 160,70 185,60 190,06 195.61 200,58 205,48 210.39 216,20 220,11 28,00
5} 179050 183,18 18862 10045 10T 10766 20120 2480 20840 L 200 229.88 ERTR 7] 239,54 20 24043 253.01 258,47 202,41 268,14 ar2.08
2 218,58 21012 222,68 220,18 229,00 233,19 236,68 24008 24380 . 300 217,55 282,24 286,90 201,56 206,20 300,82 205,43 3002 314.60 39,18
¢ BOSE MM LN 2011 0T 1M 2084 M e “0 WTL 3282 NI VB WM w2 B0 MSA ISOS d098 )
] 184.3) 01.8) 290,03 .2 2180 0076 304,02 01,21 aosl 500 30634
2 318,03 30,12 wal 8.8 e azs L LI
8.4 1.8 5 ez 0.0 w38 366.8 2087 el L
8.1 e 64,8 w7 20,4 .2 04,2 LI T .
e aHos 42 ane.1 "Hes .1 244 212 40,0 L
8.4 .\ b “is “e,)
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2000
Eioke 0800A DIGITAL MULTIMETER |
FUNC TION 200 mv OC naANGE rowER ’
OCV  ACY Ky 00 2 X 200 2000Mi JoMu AUTO | Ieresson oFF
100V, MAX
oc 2emo
L _
. 1000V #
@ GUARD “f ™ ¥ W | J
‘ 8 ) | 9 ) (10] (‘H }
Figure 2-1. BS80OA CONTROL AND INDICATOR LOCATIONS
Yable 2-1. 8800A CONTROL AND INDICATOR FUNCTIONS
FIG 21 ’
REF. NAME FUNCTION
NO.
1 LED display Provides a digitai readout of the value of applied inputs.
2 Polarity indicator Displays a + {positive) or — {negative) polarity indication for corres.
ponding dc voltage inputs.
3 20 M£ indicator LED indicator lights when 20 M RANGE is selected.
4 200 mVDC, 20082 indicator LED indicator lights when 200 mVDC, 2004 range is selected
5 §2 SOURCE Ml and LO Provide current through unknown resistance to be
terminals measured in K FUNCTION.
6 INPUT - £2 SENSE HI Provides connections for ACY and DCV FUNCTION inputs and
and LO terminals, §2 SENSE input in K2 FUNCTION.
7 GUARD terminal Provides connection to internal voltmeter guard.
8 OC ZERO adjustment Adjusts BBOOA display for zero reading in ZERO ADJUST proce-
dures. (See section —4, precalibration procedure)
8 FUNCTION pushbuttons Selects the DCV, ACV or KO mode of operation.
10 - RANGE pushbuttons - Selects discrete range or AUTO range in aach function.
1 POWER pushbutton Turns instrument on or off,

22
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2-24.  Guarded measurements can be obtained when the
following conditions are met:

INPUT-() SENSE 1) SOURCE

- 1. Remove link connecting guard terminal and low input.
2. Connect shield of the input leads to the guard terminal.
NKN ) )
20V.M :ESTST?\\:NCE 3. Connect input end of the shield to same point as the
4 TO BE input low lead,
MEASURED 2:25.  The above conditions, when met, will effectively
extend the inner guard of the instrument out to the end of

the input leads. The common mode current will then flow
through the shield on the input leads to the guard terminal,
across the inner guard to the outer case stray leakage paths,
and back to ground. Therefore the current no longer flows
through the input lead to create the error voltage.

QUTER CASE
Figure 2-2. INPUT TERMINAL CONNECTIONS FOR _INNER GUARD __
4- TERMINAL MEASUREMENTS LEAD B 7 INruT . Qsense |

{1 SOURCE

INPUT-S1 SENSE ) SOURCE

UNKNOWN
RESISTANCE
TO BE
MEASURED

LEAKAGE
RC

Figure 24. UNGUARDED MEASUREMENT TERMINAL
Figure 2-3. INPUT TERMINAL CONNECTIONS CONFIGURATION

FOR 2-TERMINAL MEASUREMENTS

common mode current (fcm) via the test lead on the low OUTER CASE
input terminal, the guard to low-input shorting link, CEAD R --'-N-’-t?-gls%‘-:g -
through the inner guard to outer case stray leakage paths, _[{—':‘T—"WZ IN T fseN

and back to the common mode source. This common mode K

current flow will cause 2 normal mode voltage drop across
the lead resistance that will add 10 or subtract from the in-
put voltage being measured. When the lead resistance in-
creases (caused by long input leads of poor connections) or
.the common mode voltage increases, the common mode OC ZERD
signal converted to a normal mode voltage can cause a
noticeable error in the multimetes display.

|
1
I
|
|
|
I
1
i
I
I
I
t

LEAKAGE

2-23. The guard terminal on the 8800A front panel can rC

be connected in a way that provides a signal path for the
common mode current that does not go through the input
leads carrying the normal mode voltage signal. These ter-
minal connections, illustrated in Figure 2-5, provide for a Figure 2-6. GUARDED MEASUREMENT TERMINAL
guarded measurement of the applied input. CONFIGURATION
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PDCR10-FDCR1D

Pressure Transducers

Rugged solid state construction

Good thermal stability

Excellent shock, vibration, overload characteristics

POCR510 — general purpose pressure transducers

PDCR10/810 — high accuracy pressure transducers

PTX200 — 3-15 p.s.i. pressure to current converter

Ordering Information

Description Order Code
Pressure transducers POCRS10

700 mbar/1 bar gauge 20-20-01
2 bar gauge 20-20-02
3-5 bar gauge 20-20-03
7 bar gauge 20-20-04
15 ber gauge 20-20-05
35 bar gauge 20-20-0¢
70 bar gauge 20-20-07
135 bar gauge 20-20-08
Pressurs transducers PDCR10 and PDCRE10
1 bar gauge 20-21-01
2 bar gauge 20-21-02
35 bar gauge 20-21-3
7 bar gauge 20-21-04
16 bar gauge 20-21-05
35 bar gauge 20-21-06
60 bar gauge 20-21-07
PTX200 3-15 p.s.i. 3-wire

Pressure 10 current converter 20-22-0

QUALITY PRESSURE TRANSDUCERS

The PDCR ranges of rugged pressure transducers are built
o high quality standards. The PDCR510 is » general
purpose pressure transducer with an impressive cost/
performance ratio; and the PDCR10/810 is a high accuracy
vansducer with good shock, vibration and overload

characteristics.

The PTX200, pressure to cument converter, interfaces
standard pneumatic 3-15 p.s.i. signals to 4-20 mA controt

Price

£110-00
£110-00
£110-00
£110-00
£110-00
£110-00
£110-00
£110-00

£146-00
£146-00
£146-00
£145-00
£14500
£146-00
£146-00

£142-00

Systemns, data loggers and other recording equipment.
Plaasn ase gt 122 tae Condiamn of Saln

Specification

Common specification

Pressure Media Fluids compatible with quartz and
titanium, i.e. most common fuids.

Transduction Integrated silicon strain gauge bridge.
Pressure Reference Gauge, cass vented 1o stmosphere.
Excitation Voltage 10 Vat 15mA {maximum),
Output Impedance 1000 0 nominal.

Load Impesdance > 100 k0.

Resolution Infinite.

Shock 1000 g for 1 ms/3 sxes with no effect on calibration,

Cable 1 metre integral vented cable.

PDCRB1D .

Ranges 700 mbar/1 bar, 1,2, 35, 7. 15, 35, 70, 135 bar,
Connection Female G} BSP. Flat lace to suit bended seal.
Overpressure 3x (1 bar). 2x (2 bar range and sbove).
Output Voltage 150 mV (1 bar), 200 mV (2 bar rangs and
above).

Accuracy Combined non-linearity and hysteresis

1$0-2% B.S.L. for 1 bar 10 35 bar ranges.

Span Setting and Zero Offsst +10 mV.

Operating Temperature Range —40 *C to +125 °C.
Temperature Effects. Total srror band. + 1% from 0 °C 1o
50°C. + 2% from -20*C 10 +B0'C.

Natural Fraquency 28-360 kMz (700 mbar to 70 bar).
Accelerstion Sensitivity 0-006% to 0-0001% F.5.0./g
from 700 mbar to 70 bar.

Dimensions B2 mm (body) =22 mm (A.F.). Waight 75 ¢.
PDCR10 and PDCR810

Ranges 1,2, 3-5, 7,15, 35, 60 bar,

Connsection Male G} BSP. 60" internal cone.
Overpressure 4 x (from 1 to 135 bar ranges).

Output Voltsge 100 mV for 1 bar range and above.
Accuracy Combined non-linsarity and hysteresis

20-1% B.5.L. 10 60 bar range.

Span Setting and Zero Offset +3mV,

Operating Temperature Range -20 *C to +80 *C.
Temperature Effects Total error band, 105% from0Q°C
10 50°C. +1-5% from -20°C 10 +80°C.

Natural Frequency 28-360 kHz (up 1o 35 bar).
Acceleration Sensitivity 0-006% 1o 0-0002% F.S.0./gup
to 35 bar.

Dimensions 58 mm (body) =21 mm (dis.) Waeight 50 g.
PTX200 PRESSURE TO CURRENT CONVERTER
Range 3-16ps.i.

Supply Voltage 15-35 V DC g1 28 mA maximum {3-wire).
Output Current 4-20 mA.

Non-linearity snd hysteresis +0-1% £.S.0.

Zero and Span Shift <0-03%/C.

Compensated Temperaturs Range 10 °C 1o 50 °C.

TO PLACE YOUR ORDER TELEPHONE ROYSTON (0763) 45145 rOy TELEX 81337
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19096
L X

e 0
' I B ot

T

Pressure Indicators

DPLazD
LIS PRLL

o qq. BHRHHERY
19999 HHHHHHEH

Charnnl Seactar

Multichannel Pressure
Indicators

System accuracy better than 0-1% f.s.

Excellent system linearity and hysteresis

Excelient long term and thermal stability

7 or 15 channel capability

Bench or panel mounting

IEEE-488 and analogue output options

Ordesing Information

Description Order Code Price
OPI203 20-18-00 £215-00
_Analogue Output Option 20-18-01  £30-00
Configuration Charge® 20-18-02. {1500

* Covers calibration/scating with the PDCR range of pressure trans-

ACCURATE PRESSURE MEASUREMENT

The DPI203 contains stable transducer excitation and
signa! conditioning electronics, which combined with a
high performance Druck pressure transducer, will give an
extremely accurate pressure indication.

The low level transducer signal is converted into a 4] digit
display with s full scale count of 19999, giving a resolution
of 0-005%. Electroplan can cslibrate and scale the DPI203
1o cover & wide range of pressures. The rugged case can be
bench or panel mounted. Side panel clamps provide simple
fixing into 3 DIN pane! cut-out.

Specification

Readout + 19999 (4; digits) 7-5 mm LED display.
Ovsrload Indicated by flashing display.

Resolution 0-005% £.5. maximum (depends on range and
units).

Accurascy Combined non-linearity, hysteresis and
repoatability.

PDCR10 Transducers +0-1%1.s. 10 60 bar.

PDCRS10 Transducers +0-25% {s5. to 135 bar.
Transducer Excitation 10 V DC stabilised.

Maximum Current 30 mA.

Stability <0-02% {3 months). Tempco <O-0V%/C.
Zero and Sensitivity Controls For transducer calibration.
Temperaturs Range 0"C1050°C (10°C1030°C
calibrated).

Analogue Output option 0-2 V {.s.

Power Supply 240 V 50 Hz.

Oimansions 44 x97 x 200 mm (H xW=xD).

Weight 600 ¢.

~

Ordering Information

Dascription Order Code Price
DPI420 7 Channel 20-19-07 £9540-00
DPI420 15 Channel 20-19-16 £1325-00
7 Channel Anatogue Output 20-19-01  £115:00

16 Channel Analogus Output -
IEEE-488 Interface : 20-19-02 £255-00
Configuration Charge * 20-19-03  £50:00

* Covers calibeation/scaling with the PDCR range of pressura trans-
ducars.
7 or 16 CHANNEL PRESSURE MEASUREMENT
The DPI420 is designed for use with Druck pressure
transducers, to give high accuracy multichannel pressure
indication. Each channel can be scaled and set to different
ranges and pressure units, if required. The front panel layout
gives a clear indication of channel selection; and each
channel has a separate zero and span control.
The {EEE option allows pressure readings to be read into 8
computer for subsequent analysis. Contact Electroplan for
full details of microcomputer software support.

20-19-04 £230:00

Specification

input Channels 7 or 15 channels maximum.

Readout + 19999 11 mm LED display.

Overload !ndicated by flashing display.

Resolution 0-005% 5. maximum {depends on tange and
units).

Transducer Types Any combination with same excitation
voliage.

Channsl Safection Front panet switch or remote TTL signal.
Accuracy Combined non-linearity, hysteresis and
repeatability.

PDCR10 Transducers +0-3% 5. 10 35 bar.

PDCR510 Transducers +0-25% f.5. to 135 bar.
Transducer Excitation 10 V DC stabilised at 300 mA.
Tempco <0-005%/°C. Stability <0-02% (3 months).
Zaro snd Span For transducer cafibration.

Tempersture Range 0°C1050°C (10°C1030°C
calibrated).

Anslogus Option 0-2 V L.5. {not retrofittable).

{EEE Option Talk/Listen capability plus Autoscan mode.
Powser Supply 110 or 240 V. 50-400 Hz.

Dimensions 1441922250 mm (HxW D). Weight 35k9-

Al prcas oy sulyect 15 CRnirTREnan prof SEChals OGN, WWsrRRS el VAT

ELECTROPLAN LIMITED P.O.BOX |9 ORCHARD ROAD ROYSTON HERTFORDSHIRESGBSHH




Pressure and Temperature Measurem:

Portable Pressure Portable Pressure
X .
Gauge Calibrator
0-15% accuracy - fast response Pressure, voltage and current measurement
Rugged construction Excellent linearity and hysteresis
Intrinsically safe option Intrinsically safe option
Crdering Information Ordering Information
. . Description Order Code Price
Description Order Code Price DPI600 2 ber gsuge 201500 £777-00
DPI700 200 mber gauge 20-10-00  £200-00 DPIG00 2 bar I.S. option 20-16-01  £857.00
OPI700 200 mbar |.S. option 20-10-01  £220-00 DP1600 7 bar gauge 20-16-00 £7771-00
DPI1700 2 bar gauge ] 20-11-00  £175-00 DPIS00 7 bar |.S. option 20-16-01 £857-00
DPIT00 2 bar LS. option - 20-11-01  £195.00 - o
. Supplied with cass and probes. -
DPI700 20 bar gauge 20-12-00 £175-00 Rechargeabis cotonq brobet.
DPI700 20 bar I.S. option 20-12-01  £195-00
Cases and tubs (1 m) swpolied a3 standard. CALIBRATION OF PRESSURE TRANSDUCERS
AND TRANSMITTERS
PORTABLE PRESSURE INDICATOR The Druck DPI600 is a rugged, portable, battery-powered

The Druck DPI700 is a low-cost battery-powered digital ~ Pressure indicator and calibrator, with additional voltage
pressure indicator with 8 3§ digit LCD dispiay. The internat  #nd cument measurement fgcniiues. The pressure sensor in
pressure sensor has good overpressure and fesponse the unit has excellent llnea"w, hvsiefesis and overpressure
characteristics, and overall accuracy is better than 0-15% of  Characteristics.

full scale.
The instrument is housed in a robust moulded case, making Specification
it suitable for use in harsh environments. The carrying case
id age for the pressure hose and fitting. Ranges Z bar or 7 bar gauge moosis.
provides storage for P 0 Overpressurs Negligible calibestion change up 1o x4
overpressure.
Positive Pressurs Medis Fluids compatible with brass,
ifi i nylon, quartz and titanium, i.e. most common fluids.
Specification Aeadout 19999 (4}) digits. 15 mm LCD.
Pressure Ranges 200 mbar, 2 bar, 20 bar gauge models. Indicators On display for overload and low batery

Resolution 0-005% maximum full scale.

Display 12-7 mm LCD. 3} digits. : e .
Overpressure 200% of full scale causes negligible acp‘:;‘t'a':,?,‘i'wc;"ét.’{';ﬁ_:"" finearity. hysteresis and

calibration change. . Pressure Scales Ps.i., bar, in Hg and mH,0.
Media Compatible with most common fluids, Electrical Scales (1.5.) 199-99 V DC, 1-9939 v DC,
Display indication for overload and low batiary, 199-9 mA,
Rasolution 0-05% full scale. integral Hand Pump Generates up 10 35 bar,
Accuracy Combinsd non-linearity, hysteresis and Volume Adjuster For fine controf of value sotting.
fepsatability +0-15% f.5. for all ranges {125 °C). Relsase Valve For mhasino pressure without dmonmctioq
Tempaerature Effects 0-02% reading/'C (0-50 *C). . gp;(;fémn Renge -10°C 10 +50 °C. Calibrated from 10 °C
Zero Control From panel adjustment. . ]
Pressure Connection 6 mm 0.D./8 mm bore, hose f inting :;::‘:';ucﬂ";?“%"vﬁgkﬁg' P?:ml coslaoi'w
(potythene tubs up to 2 bar, nylon tube to 20 bar). continuous?p Y ( type) s
Powur Supply PP3 (9 V) type. INTRINSIC SAFETY (1.5.) OPTION Certified to EEXib
Dimensions 60x165x90 mm (HxWx D). Waight 700 . 93s group IIC with a T4 rating 10 B.S. 5501 part 7. OC
INTRINSIC SAFETY (1.5.) OPTION Certified 10 EEXib voltage and current ranges (11.} 30 V., 1-399 V and 30 mA.
group IIC T4. Cenificate Ex 84 B2375. Dimensions 305x108x 110 mm. Weight 4 kg nominal.
Fitaias viw poge ¥52 bor Corufupi of Sike

TO PLACE YOUR ORDER TELEPHONE ROYSTON (0763) 45145 >

TELEX 81337
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K AN 3
e—-Air Pollution

with fnite site will have no inertin; and if gravity and clectro-
static forrea ean be negleeted, ita center will follow the Muid
streamlines—i.e., when ¥, ‘ye. and F,arcsero, 3 = 3 as given by
Equation 1. The streamilines for eylindrieal and spherical hocdien
in idesl flow are given by

o= L= /(2 + )

P72 = ($r01 - 12 + pp)

(] ]

4
=

S
u
L

® [ X ] [V ] o8 o8 w [~ )
VV  cpprarnty,

Figure 2. Theoreticul Impaction Efficiencies
ufl Aerusol Jets

for & cylinder (3)
for a aphere 4
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y e
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VT« tepp ey,
Figure 3. Theoretical Impaction Efficiencien
of Dink and Hibbon

& SFMICHNCY OF IMPACTION
’ .
»

A particle will touch the collector whenever its renter ap-
proaches within s distance £,/2 of the surfare; and for the given
runditions, the effivicacy of intereeption can he defined by the
#. of streamtines w hich pasa the collector at 8 position § = | + R
at £ = 0. .

= (l+R)~-1/1+K) for & cylinder {5)
“={+R- 1/l +R) for & sphere (6)

Fauationa 5 and & are shown graphically in Figure 4. These
efficiencies represent the minimum value of the impartion ef.

i for inertis and interception in an ideal flow, At large
values of R, where the pucticlen have much Inrger dismeters than
the collector, the efficicncy of interreption approarches s vajue of
{1 + R)lor eylinders and (1 + R)'for spheres, which are the same
limits as thase for # = o, If the pretulated physical situation
rorreapords somewhat to the actual physical situstion, then the
ahove results pnint out interesting facta. For exampls, a 20-
mirton apray droplet in & wet scrubber has a minimum impact ion
eMRciency of about 15% for I-micron puriicles, and 3%, far 0.2.
micron particles,
134

INDUSTRIAL AND ENGINZERING CHEMISTAY

and, WDJ&

landahl und Herrmann (§) have sl arbiteanly 1hgt sy
efliciency of impaction raussl by intererplion is rusl tn B oud
that it is additive with reapect 10 the efficiency of inrrtee e »
inertia. Rodehush (10) gives the sunee rlatiomship he the wame
reption effect, but staten thut it is applicuble only 10 the e g
case of zero fiber diumcter. The actual situalig s srurh syme
romplicated, although mich & correction in in the right duve: vp
and of the proper orler of magnitude,

NUMERICAL SOLUTIONN FOR EFFHIEMCY
OF IMPACTION 8Y INERTIA

In the tase of eylinddricnl and spheriral collvtnr, wverst ot 4
fempta have been niaile 10 obiluin stephiv-step rabulatine o 4
trajectorien of acrunol purticles aml nunwrical mibine ke \e oz Z
eflicieney of collection by inertin (1, 4,8, 11). The neulte of *\ep .
cululations are nnt in gl agreement. The extent ol e o .
agreement depercds on the nature of the fluw fehl acsimet 1o, Pyvre S, T
theformoly = T, ¥. 8)—on the bottmdary tviulition nes? 1. o g
the numerical caleulation (a finite value of Lomust b il et 2 op
for an infinite value), on the nevurary of the mMepbyatep jree Is 1o bece
dure (the method employed and the spacing of the e an - tial oy
the aumber of limiting trajr-tories artually determinesd v, o va the fors
of points on the cificicney rurve), Figuns 5 aml G aee ey ow Ny, <
rrpresentations and conyzurisons of theae Huewetio sl tem e Wis diﬁc'u

The smooth curven of Figurcn § and 6 ane miskowling, 1» 1o ctories |
they are empiricaly fitted to a small number si enkeulsind s o> ow is decre
Points of diragrecment umong the various meults are the 1o oo wilen the
of the flow field to be uscd in culculations, the rrlatie o, co oo tial flos
of rylinders and spheres when compard on the vame leaws o are. Th
the exialence or nonexistence of a critical . The cabul’s ve ¢ dlpolen
Langmuir and Blockgett (8) inliente that the colles tuoty e oo o tially 1!
of spheres are alightly higher than thawe of vvinsier 1 ¢ oo M"}: lay
valuce of ¥, hut Scll (17) stnten that spheres bave me A b e wming act
efliciencive st all valuer of ¥.  Langnwir aml Mhelgte - * ¢ o irle arour
¥e = Vi for eylinders aml #, » Yy foe sphena; ANeds: benger fime
gives ¥, = 0.00 for rylinder: uther investigators grne 9 o & raddial ve
To emphasize the effect of particle diamctee, Figure Gav" 61, o o from th
heen plotted an g re. /%, aml it can e sean that the cirsrey o aklics. wh
vomparable in form to tiuwe for the malels o Figwres 1 oo 2 m"”" ori

: in flood.
u e |
CTTLING E
U gravity
.. tic forces 1

N

I\

]
] -1 [ X ] [ X ] s e
LEN ¥ N
lterception Effect fur
Potentisl Flow

Figure 4.

The assuniption that the relursd vebwily is n funire o to
seduced position coonlinaton alone i an rtsimpdivaten
Actuslly, the flow will b & function of the Revoedls mymdey of
the rollector, Na, = [2,00./5, an well as the nolucet jrart o -
onlinates, particulariy near the eollector murfare whem the *y—
forree affecting Muid mothuy ace.of the xume ol of ragveh @
the inertinl forcre.  Umider 1hive rirrumstanes T XY
function of # and K but abo of Ny, This tlejanirney @ By,

VoL LM §
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Cloud
chrnber
wall
mN vgg
. o Welk dry bulb
0«34 mm dia ) housng
G50 mm ;

Insulated resistard wire o L
Mater wound over entire 'b,p‘xf“
length ot tube & sensor

chambers

FIG. 1. — Side view of haated impactor, evaporating tubs and sensor housings.

cl Wet and dry bulb sensors.

Sketches of the wet and dry bulb sensors are shown in Figure 3. Fine wire (75 ym
diameter) copper and constantan thermocouples are used to reduce conduction losses
and to obtain a reasonably fast response, consistent with mechanical rigidity. Junctions
of both wet and dry buib are matched radially and longitudinally to within 1 mm, Each unit
is positively located in the heated housing tube by locating pegs.

it was determined in a separate experiment that the computed LWC remained
constant for fiow rates through the entire unit of > 4.5 1 min-}, indicating that correct wet
buib depression was obtained. Therefore a conservative flow rate of 5.5 + 0.5 I min-1 was
adopted.

d) Accuracy.

A calculation (McAdams, 1954 ; Fishenden and Saunders, 1965) shows that the
junction of the dry bulb would be only about 0.003 °C lcwer than the true air temperature
of 10 °C and cold room temperature of — 10 °C. A similar calcutation, with reasonable
simplifying assumptions, made for the wet bulb also shows an insignificant error.




Semmaasnst, -~ TBBC COMPUTERS & ECONET CENTRE
s 1o - 17 Burnley Road, London NW10 1ED Tel: 01-208 1177
eessmasas: | - 305 Edgware Road, London W2 Tel: 01-723 0233
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“BBC MASTER SERIES ¥
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AMBIS MASTER £346 (a)-

Master AMBIS incindes & free sducational/fun safrware i

300 SERIES £ bundlc made up from BBC Publications software range, :

. Archimedes 305 Basic 699 (a) AMCO6 Turbo 65C02 Module H
: £99 (hB-
Archimedes 305 Mono  £749 (2Xa) ADCD8 512 Processor £189 3,' +
‘n

* Archimedes 305 Colour £899 (2xa)
Archimedes 310 Basic £775 (2)
Archimedes 310 Mono £825 (xa)

Archimedes 310 Colour £975 (2Xa)
Add £6 1o 310 ronge for inclusion of PC emulation software

ADF14ROM Cartridge £13(d} ADJ22 Ref Manuai | £14g 4]

ADF10 Econet Module  §41{¢) ADI24 Adv
ADJZ Ref Masual 11 £14(c) RefManual L1950

BBC Master YiewUser Guide  £8.50(08

400 SERIES DustCover  $A4.15(d) Viewsheet User Guide  £8.504 4l
Archimedes 440 Basic £2299 (a) H
Archimedes 440 Mono  £2349 (2xa MASTER ROM/RAM CARTRIDGES H
Archimedes 440 Colour £2499 ' TRC! Two rom cartridge £8.95 (d ;
2xa) TRC4 Four rom cartridge £11.95 (dif]
ADD-ONS (2xa SOET TRC 32K Cartridge inc RAM £29.95 ity |
WARE H
0.5Mb Ram upgrade kit for 305 £79 (¢) ANSIC i -
2nd Floppy Drive £125 (b) ISO Pascal gg 53 a:-:::;ﬂdcs Ref s LEARD,‘ ARABIC WITH b i
Podule Backplane £39 (c) Fortran 77 £99 (c) £19.95 (b) . YOUR COMPUTER 3 1:
(Please enquire about the availability of some View Prog %. N ' m‘. Sl L.H :.
of the above packages) : : i
Professional £99 (C) £12.95 (d) Conveft your BBC or Master computer to biling i
s BBG MASTER COMPACT ~- -SECOND_PROCESSORS - | ottt il
e reieteeett———— eautiful Arabic text, tware developed an
_All Compact Systems include o FREE educationall Universal 2ud Processor Adaptor £75 (b) |- testedinthe classroom forzyeaars to hclp?l?:yo o
Jun software bundle made up from BBC Publications Acorn 65C02 Turbo £99 (b) read and understand Arabic. ‘
T e ACORN 512 PROCESSOR  £189 (a) | The pockago comprises: an casy to ins
128K, Single 640K Drive & bundied MULTIFORM 280 | booklet and a disc. with :t?:o:ﬁ:: program
software. £319 @) TECHNQM;*IICS mu:ﬁé‘%rm;t zkw Mastering the Arabic aiphabet. Arabicpgram
EYSTEN'I ? h 2" Hi R ii’fffﬁii‘.m' N MSDOS Rc.-.w\\'mfcufilln_v £249 (b) § exercisess, English to Arabic and Arabic to Englis
t i 12" Hi i 1
J;n;nhmmv;;; - ;r. i Res £369 (2) : translation exerc:stcs.
SYSTEM 3 -ACW/CO-PROCESSOR .- The BABEL Arabic Package £70
System | with & 14* Med Res RGE - —  — ————=— Other Arabic educational software '
Monitor. £499 (a) | 32016 Co-processor for the converted micro: each disc £15 (d
Second Drive Kit. £95 (c) :;?Ign:ﬂge \\"orlﬁulion LPkfse specify 40 or 80 trucks). Send for mog
Serial Kit. £25(9) | 10 Mtz upgrode for Co-Proc et
T.V. Modulator £26 (d)
Extension cable f 15.25" 80T
Drive e o exema XY I ACORN IEEE INTERFACE ‘Master OUperating System §
M Ada Allows BBC | ; Ty a RS T
Mertec Adapor (Upgraes £35c) | Al 85€ compuer 10 conrolary - tbook by Duvid Atherton) §
conforms to the IEEE488 standard. ST E12 98

The interface can link upto 14
compalible devices. Typical

0 applications are in experimenial work T — . I
?_i;::sl‘tr(l):ené;lﬂle server system £828 (a) [ in academic and industrial labs. £265 (a) ] - PRINTER STAND ¢ >
Filestore E20 £710 (a) ‘
Full details on request . EPROMS/RAMS A new style printer stand with casy paper feed
Acorn 30Mb Winchester . B s paper seperation. provides complete access
{incl FS 11] Software) £1530 (a) J2764-25 £2.80 (d) | paper. Can be used with both top and botlZay }

27128-25 £3.60 (d) § papet feed. Very space efficient. £26

-
_ECONET ACCESSORIES .. JEX533E £2.60 (d)
£5.00 (d)

EomeSanokc €85 (b) EonaBoge  £174 (b) f 27256

Econet Soclet Ser £29 () Princer Serner Rom #1d) 21512 5.9
FieSnerleodll €75 () wsaronladse  £26 {d)
Master £ Uritin Dc £17.25 (d)

7

i am y

X ATPL Board for Model B. Simpl
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EETRODUCTION

- Measurement of the size and mass distribution of atmos-
pheric particulates is required both for understanding of pre-
cipitation mechanisms and also for applied problems reiating to
the operation of aircraft and space vehicles. The number con-
centration of particles in the atmosphere extends over many
orders of magnitude depending on size:

Typical Typical Number
Diameter Concentration in Air

Aitken nuclei .01 um 10%+10% cm™3

Cloud drops 20 um 103+10% em™3

Rain drops mm 103410 cm™?

Ice crystals 100 um 1+107% em?

Graupel 2mm 7 103+10 m-3

Hail cm 107341073 3

This range of concentration and its intrinsic variability high-
lights the problems of instrumentation for measurement of number
concentration. There is a practical limit in observing a con-
centration of one particle in 10-6 cc to one in 105 m3 with a
single instrument; there is a practical limit in sampling
sufficient numbers of particles over the whole size range to
give a meaningful statistical representation. Moreover, for
aircraft operation, an averaging over a flight time as little as

a few seconds to give spatial variability, adds to the difficulty.

The practical solution of this problem has been to employ
several instruments capable of sampling particles in a limited
range of volumes, each instrument overlapping in part the range
of that measuring larger and smaller volumes. Optical systems
require a minimum of three instruments to cover the range, with
sampling volumes of mm3, 5 cm3 and 100 cm3. Impactor systems
have used sampling areas - 100 mm2 (exposed microscope slide),

1000 mm2 {foil impactor) and for surface measurements, 1.0 mz.
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PRRTICLE MERSURING SYSTEMS INC.

FEATURES

S

3 DUIALLEDS SALLDY

® in site sampling

® Solid state photodetectors

® Long life He-Ne active cavity laser

® 012 um sensitivity

® 2.2 7 steradian collecting solid
angle

® PHA reference to laser (AGC)

® Low coincidence error

¢ High sampling efficiency

® All-weather design

GENERAL DESCRIPTION ' L

The ASASP-100-X Probe is a new conceptin tions involving several spectrometers and a central
aerosol sampling for aircraft providing tenth mic- data acquisition system are particularly cost-
ron sensitivity without plumbing and ducts. effective. The ASASP-100-X Probe will also inter-

The probe is specifically designed for aircraft face to minicomputers, computers, or other data
operation; its particular size range is from 0.12 acquisition systems with memory storage. Al
kM 10 3.12um (diameter). This size range is di- communication with the ASASP-100-X Probe is
vided into 15 linear progressively weighted inter- through high noise-immunity twisted-pair lines
vals. The first interval is 0.025 um and each larger using line drivers/receivers or optical isolators.
interval is 0.025 greater than the one preceding it. Particle size is encoded in binary form with an ac-
The ASASP-100-X utilizes an aluminum cylindri- companying strobe pulse.
cal enclosure to provide mechanical stabitity and
weatherproofing, identical to other PMS airborne OPTICAL SYSTEM
instruments. Laser and detector aiignment is
Achieved with spring- loaded x-y screw adjust - The ASASP-100-X has a unique optical system
nents. featuring the largest collecting solid angle in the

The ASASP-100-X laser is a hybrid He-Ne (632.8 industry. The active laser cavity provides an
M) tube with an aluminum envelope especially energy density in excess of 50 W cm-2 with a
designed for the ASASP-100-X. The ASASP-100-X beam width of 300-500 um (0.1)5-3.125 am
Julse height analyzer (PHA) has its reference volt- range). The collecting optics include two front
age derived from the source of ilumination, provid- surface mirrors and an aspherical refracting efe-
ng effective automatic gain control (AGC). ment housed in a single aluminum block {opti-

To provide high efficiency sampling the main cal/sample module). See Figure 1.
iample stream enters the probe through a large The primary collecting mirror is a parabolic ele-
ore inlet. A decelerator and flow straightener ment of § mm {.I. which has been gold-plated to
‘ection are then used to provide isokinetic flow provide 90% reflectivity at 632.8 nm. Particles pass
etween the main sample stream and the sample through its focus when in the sampling volume,
etinlet tube. The main sample stream flow is The second front surface mirror is dielectrically
ented out the side of the probe. The sample jetis coated to provide better than 99% reflectivity at
n aerodynamically focused jet; it constrains par- 632.8 nm. The dielectrically coated aspheric col-
icle tlow to a small diameter particle sample lecting lens completes the collecting optical sys-
tream surrounded by a tiltered sheath fiow. tem. The combined imaging system has an effec-

The particle sample stream is positioned at the tive magnitication of 5X. The System collects light
2cus of a 5 mm parabolic mirror. The collected from 35-120°, providing a 2.2 » steradian solid
ghtis collimated by the parabolic mirror and after angle.
sflecting off a 45° flat mirror is refocused by an
spheric lens. A single photodiode detector with AIRFLOW SYSTEM
ver 50% quantum efficiency converts the col-

*cted light into a signal photocurrent. The airflow system of the ASASP-100-X is de- PMS

The ASASP-100-X Probe is one of a series o PMS  signed with particle sampling efficiency in mind. it |[os-Asasp100.x
robes designed to interface directly with PMS uses a large bore infet with decelerator and fiow JULY 1980
ata acquisition systems — PDS-200, PDS-300, straightener before inputting into a fully plumbed
AS-2D, DAS-32, and DAS-64. System combina- sampling system with aerodynamic focusing (see
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Fig. 1. Optical Sysiem Diagram

Figure 2). The shortest possible direct path is pro-
vided from the inlet to the illuminated sample vol-
ume.

The aerosoi sample passes through a short sec-
tion of hypodermic tubing where it joins a flow of
filtered sheath air. The flow remains essentially
laminar and is aerodynamically focused by a noz-
Zle. The aerosol sample stream is ~ 100 um diame-
ter when intersecting the laser beam.

The pump is a diaphragm pump having up to 6
liter min—1 capacity. The sample flow and sheath
flow can be independently monitored and set by
the metering valves. 0" ring seals are used
throughout the optical/sample module. Connec-
tions are made with %" pipe threaded fittings.

SPECIFICATIONS

Size range 0.12-3.12 um (diamater)

Number of size channels 15, 30. and 60

Channet intervais Linear, progressively weighted
Channel 1 = 0.025 um (15 channel
instrument)
Each larger channel is greater than
the adjacent channel preceding it

025 um

Minimum detectable size 0.12 um

Sampie flow rate 1-2cm? sec-!

Laser He-Ne TEM,,, mode active cavity
Collacting optics consisting of 8 §
mm 1.4 parabolic mirrer, & 45° plane
mifror, and an aspheric lens.

Optics Collacting solid angle 35-120" (2.2 w

steradians}

Fig. 2. Air Flow Disgram
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PERFORMANCE

The high resolution capability of the ASASP-100-X
Probe is of great importance in the submicron sizes.
Figure 3 illustrates the spectral resolution of the
ASASP-100-X with a mixture of three DOW latex parti-
Cles. The ASASP-100-X is a full spectrometer with all
sizes being sampled simultaneously. Size channe! in-
formation is encoded in the data outputs.

Fig. 3. Particle size spectrum from a mixture of 3 DOW latices showing
resolution of ASASP-100 - X

1000
A um
MUTURE OF THAEE DOW LATEX SPMENES
09 um
500

148 um

Nem=d um —1

JLH

g2 1 a0 5 1020 1485 207 Ji12¢
OIAMETER (. m)

Scattering deteciors and pre- Silicon photodiode detector iow
amps noise pre-amp 100 KHz response

Data output characteristcis 4-line binary code particle uze plus
strobe. TTI?hn!s with line
drivers /teceivers. Data laiched for
minimum of 4 usec.
External read and reset signals can
be provided. Data cutput
compalible with all PMS data
acquisition gystems including
Pg'szoo. POS-300, DAS-2D.
OAS-32, and DAS-64.

Environmental Temperasture: -40 lo +40°C
Altitude: 12.2 km {40.000 teet)
Humidity: 0-100% RH

Power 115 V 60 Hz less than 1w amp
Dimensiony 10O xt8em (39 x4 x7.1inches)
Weight 18.2 kg (40 Ibs)

k Q PRRTICLE MEASURING SYSTEMS INC.

1855 South 57¢h Court, Boulder, Colorado 80301 (3031443-7100 TWX 910-840.-5891
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*EATURES

Solid state photodetectors standard
Long life He-Ne laser

Wide size range — 0.5 um 10 47 um
True in situ sizing

High resolution — 0.5 um
Programmable size ranging
Compatible with minicomputer
PHA referenced to laser — AGC
Low coincidence error

Aircraft or ground installation
Heated optics

APPLICATIONS

» Cloud physics

» Precloud & haze measurements
» General air pollution monitoring
» Stack plumes

+ Cooling tower piumes

3ENERAL DESCRIPTION

The FSSP is an airborne instrument designed
or in situ particie size measurements. it can also
‘e used aboard ground vehicles. The FSSP has
our overlapping size ranges with each size range
livided into fifteen linear size intervals providing
iP 1o 60 size channels in the 0.5 to 47 um range.
'he FSSP is packaged in a cylindrical pod as a
lug-in assembly. Laser and detector alignment
s achieved with spring-loaded X-y screw adjust-
nents. The FSSP's He-Ne (632.8nm) laser tube
ias an extruded aluminum envelope and is con-
igured in high order multimode. The FSSP pulse
ieight analyzer has its reference voltage derived
rom the source of illumination providing efifec-
ive automatic gain contro! (AGC). A programma-
le amplifier is used to gain switch and provide
he size ranging to accommodate the large
lynamic range.

The probe electronics are self-contained, the
‘utput being the particle size in binary code ac-
ompanied by a strobe pulse to increment an ap-
‘ropriately addressed memory channel in a data
cquisition system,

The FSSP is one of a series of PMS probes de-
igned to interface directly with PMS data acqui-
ition systems — the PD$-200, PDS-300, DAS-2D,
JAS-32 and DAS-64. System combinations involy-
¥ several spectrometers end a central data ac-

visition system are particularly cost effective. .

he FSSP will also interface to minicomputers,
omputers or other data acquisition systems with
Yemory storage. Al communication with the

- "PARTICLE MEASURING SYSTEMS 1IN

© e ml aa .

US. Pat 1956615

Wind blown dusts

Fue! plumes

Ground fogs

Traffic pollution assessment
Wind tunnel testing

FSSP is through high noise-immunity, twisted-
pair lines using line drivers/receivers or optical
isolators,

OPTICAL SYSTEM

The laser used in the FSSP is a high order mui-
timode 5 mW He-Ne tube. The beam is focused to
approximately 200 um diameter using condensing
optics with a 60 mm effective focal length. The
point of focus coincides with the center of the
sampling aperture. Particles passing through the
laser beam in the sampling aperture, scatter
energy into the optics. The amount of scattering
for a given particle size is a function of the laser
mode, as well as the exact chordal transect
through the beam. With a high order multimode
laser, the probability of intersecting the peak
isophote is as high as 90% (typicalily 80%). Correc-
tion for edge effect errors can be accomplished
statistically; however, in the FSSP. the particle
transit times can be measured precisely allowing
for edge-etfect rejection using a patented pulse-
width comparison technique.

The scattered energy is relayed from the object
plane by a right angle prism to a 55 mm (/1.8
collecting lens and focused through an interfer-
ence filter to a masked beam-splitting prism. The
transmitted iaser beam is dumped at a central stop
on the prism. The masking on the prism is a central
1 mm dump spot on the 90° transmitting face
creating an annular aperture. This serves to allow
only light transmission from particle images when
the particles are displaced a certain distance in

7
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Number of Size Channals 4 rangas — 60 channais

Minimum Detectabls Size 0.5am

Size Resolution One channal,
0.5 um typical in most

senaitive range

Sampis arse: 0.3mm*
Yolume sampling rate:
30cm3sec-1 @ 100m sec-?

Sampling Capability

Laser
Optics

He-Ns high order mullimode

Ceollecting oplics consisting

of 4 slement matched collecting
ens set with interference

titter. Adl optics ¥ wave

or betler over required aperture

Fig. 1 FS5P 100 OPTICAL SYSTEM DIAGRAM
—————rn rent FSSPs. The results are typical of the inter-
= — comparisons of two identical instruments.
CZ": R o For cloud physics work the FSSP normally has a
‘ AN N primary size range of 2 10 32 um diameter, resolv-
= ' > . ing particles into 15 size classes. Four switchabie
— RN . \ size ranges cover 0.5to 47 um. It is normally set up
== e . to size particles having velocities from 10 to
e _—— - 125 m sec.”
— For ground work an optional fan powered aspi-
- ——— — ration system is employed. it provides a uniform
W s velocity of approximately 26m sec¢™ and true
isokinetic sampling.
T3y = & A B
g el Dt [ > | < 150
L) “
T-0
either direction from the object plane and no 2004 ﬁ 1638 cm? PROBE A
transmission when at or very near the object plane. 040 LwC 610 cm
The depth-of-field is truncated by comparing the 1907 027 Lwe
light signals on the paired detectors. + _
E E
PERFORMANCE . 1 e
% ¥ PROBE B
The single most important feature of the FSSP 20 e
increasing its performance is its high magnifica- Tevsozsee | 024 twe
tion optical system which reduces sample volume 100 4 52 mq'
to where coincidence errors are less than 10% at 000 LWC
concentrations of 10 *cmFig. 2Aillustrates com-
parative cloud droplet spectra from a fiight using
the PMS 206 aircraft and a high framing rate data L, L L L 13
system having one-fifth second resolution. Fig. 28 b 4 8 1216 0 24BN 0 4 8 12 16 2048
illustrates pairs of droplet spectra from two diffe- Fig. 2 um DIAMETER #m DAMETER
SPECIFICATIONS
Size Ranges Four ranges covering 0.5 lo Scatiering Detectors Silicon photodiods detectors
to 47 um anc Pre-amps siandard. Low noise pre-smps
Typical:05-80,1- 16, 2- 32 100 KHz response
and - 47 um _
Data Output 4-line binary coded particie
Characteristics size plus strobe. TTL levels

with line drivers/receivers.
Data (atched for minimum of
4 usac.

Data output compatible with
all PMS data acquisttion
systems including POS-200,
DAS-20, DAS-32 DAS-64, and
PDS-300

Environmental Temperature. -4010 +40°C
Altitude : 0 — 40,000 fee!
D— 122 Km)

Humidity: 0 — 100% RH

Power 115V, 50 - 400 Mz, less than 1 amp
(Optional 230 VAC 12-28VDC)
Dimensions Probe: 40" L x 7" diametsr
{(¥01.6 ¢m x 17.8 cm diameter)
Weight 40 pounds
8.2 kg)

o

L.

PARTICLE MEASURING SYSTEMS INC.

1855 South 57th Court, Bouider, Coloradge BO301 (303)443-7100 TWX 910-940-5891




- PRARTICLE MEARSURING SYSTEMS IN

"EATURES

® Solid state photodetectors

® Long life He-Ne laser

* Greatest sensitivity — 0.15 um
® True in situ sizing

* Highest resoiution — 0.01 um

® Programmable size ranging

* Compatible with minicomputer
* PHA referenced to laser — AGC
* Remote monitoring (500m)

APPLICATIONS

» Air poliution monitoring

*» Hospital and ciean room monitoring

* Milling and chemical process controls
® Volatile oils and fine mists

* Pharmaceuticat manutacturing

» Smokes, dusts, and fine powders

GENERAL DESCRIPTION

The ASASP-300 Probe is designed with four
overiapping size ranges with each size range di-
vided into fifteen linear size intervals providing up
to 60 size channels in the 0.15 to 3.0 um range.The
ASASP-300 Probe is packaged in an extruded
aluminum enclosure for mechanical stability.
Laser and detector alignment is achieved with
spring-loaded x-y screw adjustments. The laseris a
hybrid He-Ne (632.8 nm) tube with an aluminum
envelope specially designed for the ASASP-300,
The pulse height analyzer (PHA) has its reference
voltage derived from the source of illumination
providing effective automatic gain control (AGC). A
Programmable amplifier is used to gain switch and
provide the size ranging to accommodate the large
dynamic range of the instrument.

The primary method of aspiration is unlike any
used in conventional aerosol counters. It is in es-
Sence a miniature wind tunnel. A 10:1 accelerator
produces a flow rate of 6.22 msec-? intersecting
with a 3 cm length of the laser beam. The sample
volume is positioned at the center of flow. This
instrument relies entirely upon optical definition of
the sample volume through a unique patented
nethod. Problems associated with small bore tub-
ng are eliminated. This makes the technique par-
licularly use'ul for sizing volatile particulates and
dliminates coalescence and coagulation effects
>roduced by plumbing.

The ASASP-300 Probe is one of a series of PMS
»robes designed to interface directly with PMS
lata acquisition systems — the PDS-200, PDS-300,

® Filter testing

® Engine exhaust particulate analysis
¢ Chemical and biological studies

¢ Mining

® Meteorology

® Particle generation

DAS-2D,DAS-64, and PDPS-11C. System combina-
tions involving severat spectrometers and a central
DAS are particularly cost effective.

The ASASP-300 Probe will also interface to
minicomputers, computers, or other data acquisi-
tion systems with memory storage. All communica-
tion with the ASASP-300 is through high noise-
immunity, twisted-pair lines using differential line
drivers /receivers or optical isolators. Particie size
is encoded in 4-bit binary form with an accompany-
ing strobe pulse for each particle encountered.

OPTICAL SYSTEM

The ASASP-300 optical system is unique in the
industry. The optical diagram in Figure 1 showsthe
typicat ASASP-300 laser cavity configuration. The
plasmatube is sealed with a high reflectivity curved
mirror and a Brewster's window. An external ad-
justable high reflectivity mirror completes a
hemispherical cavity laser operating in TEMgg
mode. At the sample volume ilocation the laser
beam is approximately 500 um diameter and pro-

-duces a power density in excess of S500W cm-2,

The ASASP-300 uses an 11 element refracting
imaging system in its collecting optics. This high
resolution imaging system is used for particle
trajectory analysis as well as light gathering. The
scattered light is collected and reimaged at 10X
magnification or greater within a dark field. The
transmitied laser beam is dumped at a central stop
behind the mirror on the first lens element. A
masked beam-splitter derives two signals, which in
conjunction with double pulse height analysis,

Class 1 Laser Product

>
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Fig. 1. Ophical System Diagram
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provides a means of determining a particle's posi-
tion as well as the amount of light scattered. The
sample volume includes oniy the region near the
center of the laser beam. Both the width of the
sample volume cross section and the depth-of-
field vary inversely with the magnification used in
the collecting optics, providing control over sam-
ple volume size and coincidence error without
plumbing or dilution systems.

I
1
1
1
1
1
!
t

*e-Me LASER
1
———— ——— —— N —
20X MCROSCOPE 4 ELEMENT 4 ELEMENT PARTICLE PLANE
55;;1‘,":"'0“ ORIECHVE Fo1astmm Filassmm
muonu:l 03T MaA 0ITNA

Airtiow rates in the ASASP-300 are invariant and
determined to a greater accuracy than in plumbed
systems. The constant speed axial blower varies
less than 1% with a = 10 volt change in line voltage.
Sample volume is unaffected by altitude changes.
To provide airflow adaptation 1o existing plumb-
ing, a “test section" is provided.

Fig. 2. Panicle size spectrum from g mixture of 3 DOW iatices showing

Sampling Capability

Lasar

Maximyum Number Density or
Concentration  for &J%
Counting Accuracy

Oplics

\

Sample area: 0.01amm2@ 10%
magnification {diamong shaped)

Volume sampling rate. 0.13 cm?
sec™' @ 10X magnification
He-Ne TEMy, mode

300 em =3 without coincidence dead
lime loss correction

3000 cm -3 with coincidence dead
tme loss corraction using activity )

Coliecting optics consisting of an
11 siemant matched collecting
iens 38t with oplional interference
fiiter. All optics ¥ wave or betier
Over required aperture.

Envirgnmental

Power
Dimeansions

Weaight

resolution of ASASP-300
PERFORMANCE
o = [ E PN
. . . . cpres b TURE OF TWREE
The high resoiution multi-ranging capabilities of - B . pom R e
the ASASP-300 Probe have greatest importancein 7. - o dsm L
the submicron size range. Figure 2 illustrates the & %0
Spectral resolution of the ASASP-300 with a mix- T
ture of three DOW latices on Range 2. The ASASP-  §
300 is a full spectrometer with all size classes sam- }-]_J
pled simuitaneously in the selected range. Size . } k
“n & 4 [E*) *)
fanges may be externally controlled. DIAMETER (1 m)
SPECIFICATIONS
Size Ranges Four ranges covering 0.15-3.0 um Scanering Detectors and Pre-  Silicon photodiode detectors
Typically: 0.15-0.3, 0.23-0.6. 0.4-1 0. Amps Low noise pre-amps
0.63.0 um 100 KHz response
Number of Size Channels 15 Data Ouiput Charactenstics 4-bit binary coded panicie size plus
Mirsmum Detectable Size 0.15 um strobe. Activity frequency for
Size Resolution 0.01 um typical coincidence icss correction, TTL

levels with ditferential ling
drivers /receivers. Oata latched for
minimum of 10usec.

Data output compatible with sil
PMS data ;glems. Includes
PDS-200, POS-300. DAS-2D,
DAS-84, and PDPS-11C

Temperature: -25 to +40°C

Altitude: 0-40.000 H {0-12.2 km)

Humidity: 0-99% RH
{noncondensing)

115V, 5060 Hz. less than 1 amp

100V, 220V, 240V, 50-60 Hz Optiona!

MAx152x203¢cm

(37x6x8in)

20.5 kg (45 pounds;)

” PRRTICLE MEARSURING SYSTEMS INC.

1855 Souwth S7th Court, Boulder, Colorado B0301 (3031443.71 00 TWX £10-840-58851




PARTICLE MEASURING SYSTEMS nc.)

N—

EATURES

Real-Time Data Processing
Real-Time CRT Graphics

Up to 8 PMS 1.D Probes
RS-232 Serial Data Output
and/or Remote Control

Full Alphanumeric Keyboard
Menu Driven Setup

with Non-Volatile Memory
Non-Volatile Clock/Calendar
Go/No Go Diagnostics
Optional Printer/Plotter

ENERAL DESCRIPTION

The PDS-400 is a general purpose data system
wr handling up 1o 8 PMS 1.D probes simultan-
dusly. It offers powertul real-time data processing
iCilities with real-time display on a built-in 7-inch
RT having full alphanumeric and graphics cap-
dility. An optional printeriplotier allows
wnediate hard copy output of anything display-
Jle on the CRT as desired. A standard serial
$-232 110 port transmits alphanumeric data to an
(ternal recorder or computer and permits remote
ntrol of the PDS-400 Dy the external computer.

The system configuration is setup via a menu
hich displays the current configuration as
tained in non-volatile memory. Each field in the
enu has several selections which may be exam-
ed by simply stepping through the selections via
single keyboard key. Each field has a brief set of
‘planatory instructions associated with it which
ay be accessed by pressing the HELP key. in
fect, a brief operating manual is built into the
'stem which often precludes the need for
parate documentation.

Two sampling modes are available. The double
stter mode is used to monitor continuously active
ocesses without loss of data. The single buffer
ode is used with processes that require a setup,
imple, print and teardown cycle.

Up to 8 PMS 1.D probes can be operated simul-
neously with up to 64 size classes per probe
wving up to 17 million population capacity per
ze class. Range control outputs are provided to
low multirange (up to 4 ranges) prebes to be used
- well as single range probes.

All data, setup configuration and operating in-
ructions appear on the CRT which has 256 x 256
stal resolution (42 characters x 32 lines of text).
'ere are two particle memories, one for currently
cumulating particles and one for the last
'mplete accumulation interval. When the
cumulation interval ends (timed or manually),
rrent data becomes complete data which may
- output via an operator selectable program.

Complete data programs may have predefined
attributes or have the same attributes as the
current data display.

Go/No Go diagnostics are provided to allow self-
testing of the system via an external CRT terminal.
Diagnostics are self-identifying and self-
instructing. They include RAM, printer, keyboard,
serial port and probe DMA tests. The probe DMA
test requires the optional programmable probe
simulator moduie.

SPECIFICATIONS
Number of PMS Probe inputs

Maximum Total Particie Rata
Number of Size Classes

Available in 2, £, 8, or 8 Probe Versions
100K particiesisecond via DMA hardware

84 per probe with 17 million popuiation
capacity per size class. Up to 4 ranges
per probe.

T-nch diagonal green phosphor, 256 x
256 Pictal, raster scan

31 shiltable aulo-repealing keys. Full
siphanumeric plus special functions. 8
status LED indicatons.

ZB0, 2.5 MHz, STD ZB0 BUS with 24K,
Bytes EPROM, 4K Bytes Volatlls RAM,
2K Byles non-volatile RAM

Non-volatile 95 year calendar and time-
of-day clock with 1 second per day
stability,

CRT Display

Keyboard
Processor
Clock/Calendar

R5-232 1O Pon

for data oul. DTRDCD handshaking tor
remote control

Avaliable for sither Okidala MLA2A or
Axiom EX-820 printetiplotier. Reproduce
anything displayable on CRT. Regular
8.5-inch paper with 40 seconds per page
on Okidata. Electrosensilive S-inch
paper with 20 seconds per page on
Axiom.

Suitable for any standard CRT termina!
MRS-237

Printer Output Port

Diagnostic Port

Physical Table top or EIA rack mount, 19"W x

177D x T*H, lass than 30 iba.

integral implosion protection CAT. 0 to
40 degrees C. 010 10K leet, No special
ventllation requirements.

47 1o 400 Mz
0 10 125V at 14 or 180 to 250V at 0.54

Environmental

300 to 9600 Baud, RTSACTS handshaking
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ATMOSPHERK. TECHNOLOGY

CLOUD CHAMBER S (%}
- TOP AND BOTTOM WATER RESERVOIRS

N (/em?)

SAMPLE ~ 1.0-
INCET [N S| sameg . = 1400
\\\\\\\\\\\\\“ A OuTLET
LIGHT LT ' AND
BEAM Y LIGHT
————— TRAP
0.75- - 1280
DETECTOR -
{Comera, #1c.) 0.5 - 1020
05~ -1010
seJET-aITY 100
% o (7}
v
- Soturation -
l&l Curve £, 0.25 -560
>
7] 1
N 1
W |
[ 4 1
a ‘
g 1 :
t 1
e f ! ! Fig. 2 Photograph of condensed drops formed in & cloud chomber
> H : ! fram successive gir somples ot indicated supersaturations from 0.25 to
7 7 T 1.0%,
TEMPERATURE, T . R -
Fig. 1 Skeich of o thermal-gredient diffusion chember for detecting
cloud condensation nuclei. Temperature difference between upper ond
lower wet surfoces produces supersaturation, S, s illustrated in phose
diegram (bottom/} and in resuitont droplet growth on cloud nuciei. in the
diogrem, ¢ represents ombient vapor pressure ot about mid-teve! of the Fig. 3 Typicaf spectro of concentrations of CCN vs supersoturati
chamber, and e4(T) represents the soturation vapor pressure with respect Doto cqn often be approximated by power functions of the form
10 water gt thot level, : N = ¢S", where ¢ ond & ore consiants for ¢ given oerosol. The dogt

portion of the line for oceanside ot Hilto, Hawaii, represents ex tra;
loted volues

10,000 T T TTTTN T TT7TT

rrrryrr
A S A Bil

Yabte | BPesign Characteristics of Static Diffusien Chambers W » 3500 50%0
H Buffalo, NY
Chamber aspect ratio {diameter 10 height) >$ i (Ko 1965) -
Maximum chamber height 1wo2¢m .-‘E A l4s0 SO
Minimum reliable supersaturation 0.1100.2% 81000 3 Whitefoce ML, NY 3
Typical maximum supersaturation 110 3% Y 8 b
Maximum dropiet concentration . 1102X% 10 /em? s’ % ]
Intake sample air temperature Top plate T, = [ :
i -] N » 105 $O6
intake sample airflow, F E | " i
z (2 mi tniond)
(a} Type Nonturbulent & . N
' Hilg, Howeii
(b) Chamber flushings 24105 ¢ tem] g 00 3
{c) Tube length, L, vs flow F{cm‘fsp—m—- O ees sou 3
Minimum drop size detected re=tum ( nside) 1
© b i 2 xaaual L 1. 1 i aii1
o 0 ©

SUPERSATURATION, 5 (%)
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SEET AR —  [ABROSOL.
UGHT TRAP

BuLS. :(U>l<f PHOTOMULTIPUER,

SENSING VOLUME: =~PULSE COUNTER.
SCATTERED LIGNT:

a.Royco optical system.

| o CONE LIGHT TRAP.
MIRROR.

SENSOR CHAMBER.

PM. TUBE.
FIBRE OPTICS,

CONVERGING, LAMINAR PURGE AIR
CALIBRATION CHOPPER WHEEL ;

b.Climet optical system.
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Block diagram illustratin
computational scheme.
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Figure S.
Installation of decelerator on
University of Wyoming aircraft
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Figure 20,

Examples of ice Crystals collec

and oil-hexane technique. The

scale shown applies to
all crystals.
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J. Rech. Atmos., 15 (1381}, n° 3-4, pp. 225-229.

THIRD INTERNATIONAL CLOUD CONDENSATION NUCLEI WORKSHOP.
Section V. Instrument Descriptions.,

A CLOUD CONDENSATION NUCLEUS SPECTROMETER
DESIGNED FOR AIRBORNE MEASUREMENTS

by

Lawrence F. RADKE, Stephen K. DOMONKOS and Peter V. HOBBS
Cloud and Aerosol Research Group
Atmospheric Sciences Department
University of Washington
Seattle, Washington, U.$.A.

1. — INTRODUCTION.

in 1970, at the Second International Workshop on Condensation and Ice Nuclei, all
but one of the cloud condensation nucleus {CCN} counters were horizonta! static-
diffusion chambers operating in 8 manner kittle changed from those used in the 1950's
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