INTHHRNATIONATL

AT O MIC ENERGTY AUENQCY
UNITED NATIONS EDTUCATIONAL, BCIENTT FIC AND CULTURAL ORGANIZATION

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS
34100 TRIESTH

{UITALY) - I*.0.15. 580 - MIRAMARE - BTRADA COSTIERA 11 - TELEPHONES; 224281/2/3/4i8/0
CAHBLE: CENTRATOM - TELEX 460392 - {

I

MER SUREMBNTS

S W ¢ UMILT
Fth‘( ﬁmhm&\a<>#ﬂf' |9 L&

P-vos PHERI. Cloud  PHNSICS

< PR Saundaws c*uwaﬂco

H4 SMR/164 - 05

WORKSHOP ON CLOUD PHYSICS AND CLIMATE

23 November - 20 December 1985

ATMOSPHERIC CLOUD PHYSICS MEASUREMENTS

C.P.R. Saunders
Dept. of Physics
UMIST, Manchester, U.K.

l) EM\'L —Tr:,\m;yvaa ( Pe?—. A~ '1'!-)

_-l'eﬁfut.h'}_u\v-l-/ Pnsuwt/

1) Por-"‘\-( LL

bumiddy) | Lomd  Lats  Gudestt
‘S.,‘..“,\,.-,\.3 ( Pope 24—12)

Lw R,,Ln,_-, / FIN-MV"J‘ Rl‘ol&:e:{\r‘
"0) Qew—.ﬁk MQMLW{M.\_‘

(Pocpe womtn)

Co-xl'L’l&..om.‘\N Nv\:\lt' Cl.m«c( a\«z‘kﬂm—:{'\w Nv\ct.l.u' y
'IU. N v\(kl. v Op ‘h/k a\ Pﬂ"\tkl Ct:uw’\‘tn P ‘ﬂuwm \
chf E.J\'olL“h/ / KoY (o, %:H-‘M\‘&—: Comcrmla P.L-‘fa Tors |

q) Cland Moo urere S,

o) Arendd

‘0) Rencts Sewr rea L’D Radar
s) obw

MOMqum-t)

"-(a-;.\.-u‘yw—, (Pm'y-u (P Q?)

a)  Clowd Suela‘«u)

b)) Grveund = locumd

c) Dt
4) Ao o

Gamntiow .

Bl vk

(v



1 R,

_Ce\\m ‘-W-"

('.) -TQ M‘n_:d?\ jr'./\ V-

i) L"VW‘-“\ v eDLa\ 53 -H\mwwlﬁ}s (‘?-5 WL Canr 3 ; '-‘JCQLG!)

ii) _(Lzmcw‘pka./; ( oy Coppsl /&.-m»_, vﬁ‘uv‘} .

i) Thavnws o
v ) P(h&ﬂ Mawn Yoy +Z\~n R —E'LQ R .+a.¢;

Tee et J)\l&_t.a -(\ow\ E(RL*WP‘UA / P Box 19 f
OF\LG\J:\ Qrk Qour‘l’bﬂ
hqﬂ*{‘r&f,}k.w\ Tew THH Uie

ok Redeo Spoven (RS
P Bux a4
&\J\an'}‘w Q W e t\
L\;.kllctw\ / C.»r u‘v‘ﬁt\v\
Nay kS, \‘j
r;\\ntL S?M.N) hDQ-u\dLv: L"‘t( (S'h‘-)
Sat Lot &{.’ Werld  addwesnios |
and Teho Flla ml G Tuc
™ IR -’5)_ eriek rldve 55
L) ?\H‘S&uw‘t
l) Fu-f'—}u\ L;omw;tk-!‘
'1.‘) Presiva 'k'vnmcl.mc_am

g’-ul E\s &m P(m\ Ao\‘Lc-\ S‘\.n.gto

<) Hum\';{;\k&
§ ) lr\)e*" G r."k c:\rts L).&LL‘ .

'u‘) Nk UMisT

d) Bew [Eeit Pt (h u&)w;t_r)

MLl Todmede | Ut 9 Nlfdd Cloas
Noffdd AL Guedordye | cB% 183 Uk

(rl. ©a2as— "SIZH).‘I)
.\ ) PS\')C\\VWAV\‘ M\\Q -g
'l'u) R.;‘Li’hn.) "nnad‘ r«:ﬁmk .
Pnfﬂ.v: B lwqu-?“lu\ 4_ ~bu=+ ewncl gm—.lr_-. PQ‘A\'CLL-, [ Swrv{..m
c‘w-c( %u Ca[kl*‘w"
Rowy, WE. amd Weaay T &
Tod s Chem Pe 3= 1381 5, jax 2
Gf_ lm\&m‘\ﬁm’) F-II-M‘LO\:\.G l'k C L’v\ (\-—a
Whled €72,
T ed e L0 pp -6 Y
£) ke Ledl



Pressure and Temperature Measurement

Comark

184

Digital Thermometers and Probes

Mineral insulated flexible probe
Peneiration and air/gas probes
Surface temperature probes

Ordering Infotmation
Or

Dascription der Code Price
Geners Purposs Probe 20-87-01 £23-00
Surface Probe 20-87-02 £26.00
Air Probe 20-87-03  £28-00
feedls Prabe 20-87-04  E£2550

Heavy Duty Surface Probe 20-87-05 £3200

TEMPERATURE PROBES
All the probes are type K and are fitted with a miniature piug

and 1 metre of coiled lead.

Specification

Gensrst Purposs Mineral Insulated Probe
The ageambly ists of 3 | inless steel sheath In
which 1he tharmocouple is embedded in compressed
mineral powder. The probes can be bent without adversely
atfecting their performance, are impsrvious to liquids and
gases and can withstand high extpinal pressures. The probe
has a rapid rasp 10 temgx ch with a time
congtant of 0-2 second in water. Temperatura lirnin 1106 °C.
Prabe diameter 1-5 men. Langth 100 mm.
Ribbon Surface Probe
Tha head diamater is onky 78 mm, has 3 fasi response time
of 0+ sacond (clean matat} and good accuracy in the low
temperature range. Fittad with groundsd junction head.
Tamparatura kmit +250 ‘C. Probe length 100 mm.
Air/Gas Probe
LUiniue radiation shield design (30 mm long = 13 mm
diarneter) permits maximurn air flow across the measuring
junction. Respansa time -3 second (in air). Temperature
limit +120 *C. Probe length 116 mm.
Nesdle Probe
The shaft is 3-3 mm diametsr with a panci point tip to keep
the insertion force axially along the probe. Response time is
2 seconds (in water). Temperature limit +600 °C. Probe
langth 00 mm.
Heavy Duty Surface Prabs
Has a spring-loaded tip with ceramic draught shield for
good repeatability. Tempetature limit + 750 ‘C. Probe
diamater 13 mm. Length 60 mm.

2000 Series: water and dust resistant to IPE5
200%: with backlight and temperature hold
3006: Intrinsically safe thermometer

Ordering Information

Description Ordsr Cade Price
2007 Thetmometer 20-85-01 £86-00
2001 Thermamater 26-86-01 £12700

20-79-01  £160-00

3006 Thermameter {1.8.)

ROBUST SEALED DIQITAL THERMOMETERS

The 2000 Series is 8 new goneration of water and dust
resistant thermometers, with a temparature range from
~60*Cto +1372*Cat1 Cresalution, or0-1* from ~60°C10
1999 °C. Operated fram front panel sealed tactile switches,
the 2001 also has a backlight facility end temperature hoid
feature. The 2007 is a general purpose ingtrument with 3
temperature range fram ~40°C 1o +700°C.

The 3006 is an intrinsicaliy safe thermometar tor use 10
hazardous areas where a risk of fire or explosion may exist.

Specification

2000 SERIES

Input NiCr/NiAl Typa K thermocouple calibrated 1o B.S.
4937 using standard miniatura thermocouple ConNeciors.
2001 (2 ranges} 1 °C resotution; —§0°Cta +1372°C;
01 °C resolution: ~B0'C 10 199°8°C.

Accuracy +0-5% reading +0-5°C.

Backlight and temperature hold feature.

2007 1 *C resolution. —40 °C 10 +700 °C.

Accuracy +0-5% reading +1°Ctadd0'C

Degres of Protection (B.5. £499) to IPES.

Diaplay 12'5 mm LCO with arror indicarors.

Battery PP3 type.

Dimansions 190 =82 28 mm (HxW=D).

3006 INTRINSICALLY SAFE(LS.) THERMOMETER
Accuwvacy and range as for 2007 above.

Centification: meets requiraments of category EEXia I1C T8
of B.S 5501 pt7: 1877 EN 50020 1.S satety standard.
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Microprocessor
Thermometer

Storage Thermometer

Up to 10 inputs. K, T or J options

i Mains mper. —
:Iuh acturacy: 01 °C resolution up to 700 °C 640 r’:;"er:tte 2turs indicator

nalogue output. Panel mounting option 5 Opefatinn:m orage facility

Descripti ordering l"foﬂﬂaﬁon o .

6110 G,:: X Order Code  Price Deseription rdering Information

8120 (Type J} 20-88-02 (480-00 8020 Storwce Thar Order Price

6130 (Type T) 20-B8-01  [480-00 894 Tharmomater 20-7300 E£600-00

Pansl Mounting Kit m £450.00 Plosae 300 page 190 for detait of tharmacouple sccesos

Please are page 190 for detaila of thermocoupls accessories

ADVANCED MICROPROCE
THERMOMETERS sson

:::;rree lmodels accept up ta 10 inputs selected by a front
e rzwn.:‘ch, Full range analogue oulput is fitted as
_ zooa' i .m I:a' ;n_}s:u:ems cover 8 temperature range from
: *Cand featurs a unique aut, ibrati
a calibr;
Zeroing measurement system ta give high measm::':e\i

accuracy, and exceptional stability within 2 few mi Ll f
f
a utes o

Specification

Sensor Type NiCt/Ni
Resotution 01 C up to 106 ¢ § ¢ sbren " (7
aﬁ:m:\; 18 mm high brightness LED '
. miniature con i

1.3'::cmrmc| ES - add m’é.'ﬁ':}" m""w';"‘,."é.",".'l.‘:"""
" :gn::;gggle type réngas snd accuracy; o
ke g 10 +1372°C. Warst case srror <0-15°C
§120 7200 Cto +1200°C Worst case error <0-15°C.
o200 10 +400 "C. Worst case error <014 °C.

i ggfsgnbl_e eror from 20 'Cto 25 °C )
:‘.:;5 C per °C ambiant {5 "C 1o +40°C).
Men u:::mnt Tvpnc_ll' +3 4V +0-025% of reading
o “;:oi ure Costficient 135 p.p.m./*C maximum
Sc?lu. .:2:.";;:‘;1 l;:ﬂ significant digit. ‘
g%:f (50,’.8’? Hz). 'lDO;I;gd Voltage

man Mods Rejaction and Volt

E&::IE (50/60 Mz2). 300 v DC. (1 k2 u:glnce ]
o ogue Qutpyt | V=100 *C. 500 "C or 1000 'C
b parating Tamperature -5 'C to +40°C, ’
Dti:pplv 110/120V. 220,240V +10%. 50/60 b

mansions 99 <216 235 mm. =

:g:osgzl?:MOME‘rEﬂ WITH READING MEMORY

e intemala portable temperature measuring instrumant
it int storage for up to 650 resdings, which can be
s s:‘eqp::'::v recatled. Cutrent temperature, deviation from
mximum/w:r aver a3 programmable time scale, and
Readimom i ;r::)smker'l‘\o::; of' operation can be selocted.
step feature also allows exfe‘::.lrszi:: e imerval A

Specification

Inputs 10 (switchable -
Rear Pansl isathermal bltcp:.”
::lh- CZI;S “A {Kelvin},

ngs - Clo +1372°Call
::oulutlon 0-1* from ~80°C :o‘f:g(;d ‘C

ternal Ruad Trigger input 3-30 ¥ DC
Display LCD. Resding rats 4 par second.
:uponu Tima t second. ‘

sdturament Aceurscy 0-2% of reading. + 0-5°C

OPERATING MODES
&:ﬁmuous d{sp!av of Gurrent lemperature. Continuous
= chw of deviation of cument temparature from a set point
: Nange in trmperature over a time interval. Display of '
Imomdnsc:m Up to 840 i oved
I e Store U readings which can be retri
Sserial Dutput +5v R5232Cc i
om bla.

\Pﬂorltlnq Ambient Rangs - 10 ‘Cla.ze|+;°(_§go bave

ower 110/240 V 50/60 Mz plus extermnal OC
:;vitornll_ Rachargasbls Pack 8 hours !vpical-

mensions 73~ 216235 mm (H*W> D). Weight 2 7 kg

SN 308 page 232 or Conditions of Sale

TO PLACE YOUR ORDER TE
LEPHONE ROYSTON (0763, 45145 50

TELEX 81337
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Digiteor

1802 1808

Digital Thermometers

ey
Temperature raasurement from —150 °C to +1200 °C
Thermocouple input (X} or Pt 100 sensor {1804)
ljgcurder output and max./min. hotd facility {1804/8)

Ordering information

Description Order Code Price
1802 Thermomerer 21-42-00 £95-00
1804 Tharmomele! 21-43-00 E£120-00

21-44-00 E£120:00

1808 Thermomater
Pleass soo page 19 tor details of accessones.

The 1804 and 1808 have a max min. reading hold feature
tagether with an analogue output. The Pt 100 sensor 1804
can be used where higher accuracy readings or lower
temperatures down to - $50°C need to be measured

Specification

Specificanan apples 1o all madsls unless slated.
Sensor Type 1802/8 (K) thermocouple 0B 5 4937
1804 Pt 100 platinum resistor 1o B S 1904 {a-wire)
01 °C resalution

Range 10°C resclution

1802 50 "Cro +250°C -60°Cto+1989°C
1804 S150 'Cto -800°C -150'Cto +1989°C
1808 -850 C1o ©1200°C -50'Cto+1998°C

Accuracy {10°C1026°C ambient) Senscr not included
+802/1808 0 2% of reading +36°C
1804 0 1 resoluton’ © 0 2% of reading +01°C.
1" resolution + 0 2% of reading £ 05 C

Input impedanca 10 MiJ. not apphcable on 1804,

Cable Langth Compensation 4-wire sysiem on 1804
compensales for loop resistance up to 10042

Operating Range Q'CtoB5'C

Cold Junction Compensatian 1 802/8 precigion thermistor.
Probe Input 1802/8 - standard miniature thermocouple plug

1804 - Digitron conneclor

Display 12 7 mm LCD with backhight

Battory MN1604 (PP type 3 V)

fAattary Check Automatic ‘battery low' indication
Qverrange, OF sensar Opan circuit indication

Recarder Output (1 8oa k) 1 mv/*C linearised

Hold facility (1804/8) For maximum or minimum
readings.

Dimensions 122> 7037 mm (H= WD)

Waight 235 g.

A ey w18 QURHC] 11 TR nd dacluie caragh

tor low cost --
(£

thermometers
see page 103

0/2iA2
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Temperature Probes

Choice of probes for digital thermometers
Temperatures to 1100 °C {T/C}. 800 °C {PRT)
Lh_ei@ucouple and platinum resistance sensors

Ordering Information
Order Code Price

Description
Probes for 1802/1806 series
D2 Ganersl Purpose Proba 20-71-10 E2v-60
D748 Surface/Alr Band Prabe 20-73-10 £2885
D/4R Heavy Duty Surace Probe 20-71212  E2380
Probes tor 2760/1780 series
D2 General Purposa Prabe 30-T1-00  £2360
D/48 Surlace/Alr Band Probs 20-73-00 £25-8%
/4R Heavy Duty Surface Proba 20-72-02 £2550
Probe for 1804 (Pt 100)
DR2 Resistance Probe 21-20-00  £32:45
Accessories
Surface Resistance Film (nk of 2) 20-78-02  E4550
Coupling Unit (Pt 104 sansors) 21-23-00 £965
Coupling Unit [1750/2750 T/C's) 20-74-00 £1200
Cold Junction Plugs (pk of 3) 20-97-00 £20:25

Pleass see pags 190 tor details on axtengion cables, e1c.

Specification

D/2 General Purpose Probe Extrarmsly rugged with a fast
response of 1 5 ana a maximum tip temperature of 1100 °C
Probe dimensions 125%3-2 mim.
D/48 Band Probe Pravides 8 rapid respanse for air and
sutace lamperature measuraments. Response ume 0-255.
Maximum temperature 260 *C. Dimensions 100 =& mm
D/4R Heavy Duty Surface Proba Speciatly designed to
withstand rigorous use. Maximum temperature 1100°€C.
Dimensions 110 * 11 mm. Response vime 1 5,
DR/2 Resistance Probas {for madel 1804} A general
purpose platinum resistance probe suitabla for
measuroments up to 800 "C. Dimensions 125232 mm,
Respanse time 5 s
Sutface Resistance Film Used in comjunction with the
Pt 100 coupling unit (21 -23-00). These fillns ate designed
far fixing 16 surtaces up to 250 “C
GCoupling Units Digitron speung hook connactors tor
monitaning in sty SeNsors.
Cold Junction Compangating Plugs Pack of thrae ptugs
10 t@rminate ahy type K thermacouple for use with the
1750/2750 senes.

Ingunance nd YA
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Bench or Panel Digital Thermometers

Bench or DIN size panel th
e
thermocouples or Pt 100 se;:::;nelers for Tyee K

Auto-ranging: 0-1 ° i
o abo\?t; 103503[; C resolution below 185 °C,

Analogue recorder output: t my/°C
Cold junction compensated

Ordering Information
Description

Order Code i

2751-K Bench Tharmomet e
.;«‘7544’1' Banch Thﬂmnm:tfor g: 73&00“_00 E1ir a0

2—‘way Barch Mounting Selector ) mars
;Jr:: for Type K Thermocouples 21-3t-00

-way Bench Mounting Selector for £47:80
:;atmum Rasistance Sensors 21-32-00
37:2:§TP;MI Thermometer 21-15-00 E:Z‘TSO
Eih anel Thefmom_ oter 213300 1 :gm
L e et N

MaGou

|6,-wa\; Panel Mounting Seisclzr for 2200 ta3rs

latinumn Resistance Sensors 21-34-00  £43 78

Plaase sze pages 188, 130 and 151 K

axtension cables or details of suitsble probes snd

?xrﬁ!&-’ﬂANGING WITH ANALOGUE OUTPUT
i rnomelers'have automatic range selection anabli
abovu 1;:;15 :)f 01 C. to be obtained below 185 °C and 1"'1(92
2ho ‘:11\,',:‘:5(: (f: The instruments have an anslogue output
or conhecti
i ection to chart recorders o controt
Th i
pa;::?s |:1a bebTh thermometer and the probes shown on
ay be used with the instru iti
pa ment. Additi
o :bt);:edk thermocouple can be connected by usi:natly‘
20-977;0 )(\:ﬁeh 20174—0FO) or input connectors (gcud:
arg supphied compl i i i
- plete with cold
th:rm»stors Any type K thermocouple can be connlet::r::g‘:n
™ |;a7r;:| lr:mur\tecl 3750 via the rear panel terming! stri N
vas 24 Wirts:nc,h [hermometer and 3754 panel 1hevmomet§|:
- measuring technigue to glims
ot ire que to eliminate the effect of
é 8, and are suitable for use wi .
. g @ with
ith 2 fundamentat interval of 385 7 to B.SP‘119c(’)?lsensm$

FH den page 232 for Condmiane of Sak

TO PLACE YOUR ORDE
UR ORDER TELEPHONE ROYSTON (0763) 45145 ‘& TELEX 81337

A P A e . — —

MULTIWAY SWITCH SELECTOR UNITS

Bench o i
be:akenr'za;el maunting selector units enable readings to
oo a nur'nbef of sensors. Housed in the same
corresponding thermaometers thay are awailablcase
e as

B-way units for i
Y platinum resi
units for thermoceuples stance sensors, or 12-way

Praceciira and Tamnarae: iun M

Specification

MODEL 2751 (bench)
. and MODEL 3750
Rh.rmoc_ ouph_ Typs Kto B S 4937 o DI(S?:;.I'PWMM)
Ranga -50°C o +1200°C. ®
couracy i 0 2% of readi 5
:?p'ut impadance 1§ ua"?‘}pﬁ.s ¢
N:‘d. _J':nc_tlon Auton?alic by precision thermistor
: Maximum etros includes B.S. conformity, calibration

span, zerc, referanca junction, noise and stabil but
" juncti ity
. bi does

M
ODEL ;7?30(!)0@") and MODEL 3754 (panel m

s platinum resistorto B.S, 1904, ounted)
ange ~150°C 1o +800 °C, S

Accurscy +02% of reading +1 digit

COMMON SPECIFICAT
) ION
::::hrnlon 0-1°C below 185°C. 1 °C above 185 °C
AL -n'gmg_ Range change at 185°C +5 °C ‘
aupllva,dvgn (11-2 mm) LED. -

.cordrf Output 1 mv/'C (2 k2 source) .
wr 'nwh 2751/2784 Digitron connector
Ps..... Inputs 3750/3764 Torminal swip
Power Bupply 220 ¥ 50/60 H 10 VA )
PRS2t o

" "

Waeight 600 g (2751/4), 350 g (37;‘6.'4)
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1¢7 and TC-MP

¢ Thermocouples

dl‘u l“lllr’v- v-_

—  SEL
- Flex

and Probes

- Kand Ttypes
h with 1 m PTFE lead.
range —50 "C 10

F-ADHESIVE PATCH (TCT)

ible fibreglass seil-adhesive patc

.l. " e —_— ——
K T andJ thermocouples [
E® Exposed junction thermocouples Patch size 24x10 mm Tamparature
¥ Magnetc ond sell adhesive surface sensors +250
P \ndustrial probes to 1100 °C - MAGNETIC SURFACE PATCH {TC-MP) - K type
D - —~  Re.usable on magnetic surtaces. Fast response head
wﬂﬂ‘wﬂ&“ﬁ*ﬁ gemented 0 25 x50 mm fexible magnetic patch with 1m
E Flexible metal sheath profies . _ PTFElead. Maximum: temparature 1 20°C.
= WATERPROOF SURFACE PATCH (TC-SRS) - K type
v} Cderi 3 Selt adheswe siticone ubber patch (38x13% 2 mm thick)
W . Q:dering lnfmmah:,n Cod pri with 2 m PTFE insulated cable. Good resistance 1o aits and
8 2:?::";:01 NG NIAL(R) 28_;"_31 ¢ ﬂ;; chemicals. Temperature range -§0°C 1o +250°C.
C
; Pack of 6 TC1 Cu/Con (T S0gi-02 1600
:— pii'i gl 5TCY Fe,:'C:n ([J; 20-61.03  £16:00 FLEXIBLE METAL SHEATH (TCa} - K. T and Jtypes
Pack of 6 TC2 NICI/NiAl (K) 20-62-01  £17:00 250x1-6 mm diameter Hexible stainless steel sheath
Pack of 6 TC2 Cu}iCnn (J) gg—_:’lzjg El'll?l'gg (tnconel on 1ype K) with mineral insulated junction. 1 &M
pack of 6 TCZ Fa/Con {J) R N . 'y
e of 10 TCT NICH/NiAl (K} Sp6a-01  £3900 Temperatura 'am[g) .;1991 g'u“(,: *t‘ Tg?c‘n:‘c
Pack of 30 TC7 CufCan (T) 20-68-02  £3900 (Ty-100°Ctro* AN a .
pack of 2 TC-SRS NiCH/NiAl {K) 20-66- 01 £33-00
Pack af 3 TC-MP NiCH/NIA! (:) 2&{5’%—3 '; ?3 g-gg INDUSTRIAL PROBE {TC8) - K and T types
Pack of 2 TC-HT NIC/NiAl (K} 2 The TCB has @ staintess stoel sheath 180*4-8 mm diametat
Tr‘é: 2:3: g:ﬁg:ﬂ%ﬂ gg_gﬁg; i}gi’g with a stainless stee! braided lead 1 5 m long. A jinch BSP
1C4 Probe Fe/Con (J) 20-64-03 £19:60 brass compression fitting is supplied
TC8 Industrial Probe NiCr/ NiAl (K) 20-75-04 £16:9% Maximum remperature: {K) 500 ¢, (T) 400 “C.
TCB Industrial Frobe Cu/fCon (T} %g:;g_—gﬁ 212332
1C9 Industrial Proba NICT/NIA) {K) 8 INDUSTRIAL PROBE (1C9) K type
. e " .
i TC10 Heavy Duty Probe NICHRGA (Ky20-80-01 £3400 Mineral insulated junction tharmocouple in 3 mm diametel
stainless steel sheath. Length 250 mm below standard
GLASS FIBRE INSULATED THERMOCOUPLE thermocouple plug and mating socket. Complete withi \_nch
BSPT male stainiess steel compression gland for mounting.
ture 1100 °C.

(TCH)-K, T, or J types
0-2 mm varnis!

exposed tast response bead tip

PTEE INSULATED THERMOC

(TC2)- K. T or J types
gimilartothe TC! butma
wire, PTFE covered. Maxim

HIGH TE
(YG-HT) - X type
Exposed juncnon.
length. Tempara

Ceramic fibr

nhed tibreglass insu'ate
Range -100°C +350°C.

de of close tolerance (ANSI
um temperaturée 250°C.

ture 800 °C continuous.

d wire 15 miond with

OUPLE
C961)

MPERATURE THERMOCOUPLE

& insutated with 1 -5 m lead

A s e b

TED P.O. BOX 19 quwmhom RO

et 1 Lot imspin AT AR L A1

Maximum tip tempera

HEAVY DUTY PROBE TC10 -~ K type
Mineral insulated junction thermocou
diameter stainless steel sheath, Length 400 m
ahuminium miniature werminal head complete with
BSPT male staintess stee! gland for mounting
Maximum tip temperature 1100°C.

ple in a g mm
m below
' inch

iaeanr s av VA

YSTOMN HERTFORDSHIRE sGa 5P

l ©761) 45145 ‘B TELEX 81337

Q_ﬁ

N

RT3A

Labfacsity/Digitron

RYZ

Standerd

%d:&?.

Miniaturs

Thermocou
|
and Connecfo?.scab'e

Miniature and st;
tandatd thermocouple ¢
;:ermucouple extension cables e
f T probes, air and surface SENSOrs

t 100 efements to B.S. 1504 grade B

Bloctronic cold omchin vt oo =
thermocouples junction reference for K and T type

PRT (Pt 100
Cold lunctigns_r.ensors

PL
The:‘:l:ler:;:fasISYANCE SENSORS
ve 3 resistance of 100
£ 3t 0 °C with
a

fundamental in
terval of 38-
grade B sccuracy 38-5 2 and comply with B.S 1904

GENERAL PUR
POSE PR
The RT1 probe has s caraf,’,?f (RTY)

elerment moun
. tad inside a 4-7
76
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Description +350 °C
. Orde ) 'C.
;glﬁ;:'z:wrs E‘lC”g NIAI(K} 204;?00:” E:ffce n
iniaturs) u/Con(¥) 20.40-0 B0 L5
TE Connactor Fo/Con(J) 2040—02 £8-50 AIR TEMPERATUR L
G Sormactors N 24003 faso  TheAT2hasatastres E SENSOR (RT2) - INDOOR :
{miniature} WConT) ' 204107  tasy  onomelledbox 70 ponse platinum sensar mo ‘
T€ Connecy eoantd) | 20-41-03 (850 are provided fo man square with a depth of 24 e Holen
N 08 3 4 i
5 pairs (Stand Cu :': IANK) 20-69-01 cgo‘so for indoor u maunting and to provide i mm. Holes
ard /Con(T)  20-69-, 00 se oniy. Tem, it low. Suitabl
Extension Cabls AP 206505 (3009 perature ranga +5°Cto +80°C
n iCr/NIAl -0Q
{Ber 10 m) 100 "¢ i) 202601 £780 ?lﬂ TEMPERATURE SENSOR P
Extons; Fo/Conl)) 202803 fv-09 he AT4 has & precisi (RY4; - BuTDOO
Pl l!:;cin Cabie {EICUNLAHK’ 20—384? £7:00 shielded by a pert Sugdsensor mounted ingide hﬂ
maperc ] CuCon(T) 20 €850  diam rforated stainles a sheath
RT1 Ganer Fa/Con{J 38-02 £8-00 ater by 76 mm | inless steel tube 126 m
al Purposs ) 20-38-03 . Connect ong. Dimension m
)] Intam.lA;,T,mp‘S;::“ 20.76 00 cga,m “Eoe or box B0x74+54 mm Te s of waterproofed
AT4 Pack of 2 surface patz:' 20-77-00 tzg ?3 to +80°C mperature rangae
outside i o5 20-78-0 )
Tvoe K EJ Bi tmp. sensor 2 £49-80
T lsctronic cokd juncti 20-33-51 ' FLEXIB
¥Pe T Elactronic poid _j:mho" 20-84 00 E;len Sui LE SENSOR (RT3A) - Wa
junction 20-84-01 9-00 Suitable for use on flat TERPROOF
£33-00 5 Mmounted on a self azrhcu'wm surfacas. The sensor
esive silicone rubber
patch

THEHM 35x13x2 . 4
o mm thick with ‘
The ¢of COUPLE CONNECTORS lead_ Good resistance ith 2 metres of 4 wire PTFE insul
Lolour-coded g) ! ra P 10 oils and chemi ated
g €. Contacts arg Bss;ﬁlled polyester will withstand nge ~80°Cto +250 °C. icats. Temperature
! the made from thes an
"‘“im._,,:b""emo's can be bolted 1'"'°°h°upie materiais,
or standard szes. ogether. Available in
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Desagn:,';f: 'ng K OR T THERMOCOUPLES

these stectronic Cotl::st altqntive to the ice flask mathod

reforence tomporature of D °C. u simulate a cald function

+05°Coveran ature of 0 °C. with a deviation of |mm::tIDn

run for 1000 ho::n-era_(.ng range ot 0-45°C_The unlefs than

unction plugs m s with an alkaline battery. The me can be

and the output ) U;'-ng astandard thermacouple Conasunng

Dimensions 2 s directly referred to a 0 °C Mansctor,
5 28% 49~ 115 mm. Weight 150 gcold junetion.
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An gleCiromic unit which is able to monitar the speed
ofvarious types of machunery via inputs from an [ -1
ndugive proximity delecton (stock na. 305.973),
pen Lollectar teansistor or rAlay comact types 1nputs.
=t The untt counts the rate of incoming pulses. It
me rate of puises exceeds a vaiue which has been
Hevipusly ser, using a with grad

Nichel -chramium/nickal-aluminium
thermocouple companants are also known as type K
Tha usual termperature rangs for type K
tharmocoupls 0°Cto +1100 "C imodified by
the construction). Parucularly suied for use n
oxidising armosphares

The colour coding or tese componants s in
accordance with B § 1843 1952. The coding for
Iype K thermocouptes 1s

Qvetall sleeve Aed
Inner sieoves Brown Blue
ipositive) {negauve)

thermocouple wire - with
welded tip (type K)

Two metes of nicke! -chrame/micket . aluminium

Iype K thermocouple wire insulaled with varnish-
impregnaled glass hibre sieeving The hot juaction tp
18 welded W} an arigoh atmosphere to eluminate any

*ale mounted on the lace of the unit, an mternsl
SPDT. calay changes aver Also mounted on the
“e ol the unit are twa L E.0 s which indicate Iupply
nd retay status Qther outputs prowided by the umi
2324 ¥ d e supply required by the proxirmity
itlector, and an autput suitable to drve RE 100 uA
'8 D moving coil meters to give an indication af
yal r pm of the device baing manitored A proser
“teniiometer 15 accessible via an aperture in the sids
*1he case to caitbrate the meter Tha umi 15 ideally
“ed for use as @ genural purpose, averspend oF
"“N!Deod alarm/pratection device tor many fypes
")lalmg machinaty The internal eirguitry is housad
348248 mm DIN sizndard case which may be
“t-panal of chassis mounted with connectians
‘g macfe ko the urit via an 11-pin relay base, such
tompact base {§ 402 361. Instrucnion lasflet and
"I panel fuang boackals supplied with product.

—
cal spacitication

oly vatrags HOVac or240Vac

L Mwency 50 He }10%
L. Lon;umpl\un Less than 4 VA
98 tang, 20010 1000 s pm
u“rw-uw.nn UIEXFSD
* ouiput Suitahie to dove a 100 ;4
Y, F 5 I moving coil mater
* raliheanon A présst polenliomacer 1s.

sccess ble viz eperture i the
4rde of the unit

M opedance 15 k2 pull-up 10 24 V

In Mampesatire rang e 10°Co +50°C
Tt sy ouaet M0Vac BA
oy aing rEsIstvE

m“‘h’e hole punch for panel mounling stock no.

08 (500 Taols! Production Auds section)

atock e, price aach
-4 §+
MA-150 M NN

g of the Junction. Sultable far temperature
measurement in conhned piaces, i.e electromic
components, eic

tachmeal spacitication

Wire diamstar

Ougeatl diamater

Optialing tamgeratuie iange
Thermocouple cabbration
Wire «dentfic align

1/ 315 mm
1%5mm

-850 "Cto <ang°C
Type Ko B S agdi
To& 5 1843

Cata shewt 3043 November BS availabla on
raquust,

stork na.  price ssch
I-13 w0+
$51-192 @425 B

thermocouple probe
(type K}

L (prohed 152
L {pveeall) 242
Llaadl 2 m

A mcket-chiome/ricked - aluminium thetmacouple
housed ina 3 mm dia staniess steel prabe The tip
artgched to & P V.C covered hardwood handls, has 3
ground finish Lo provide good thermal tesponse. The
thermocouple is slectrically isolated from the probe
RAecommended for measurament of aven
tamperatutes and immersion in higuids, etc

technical spacification

Qpaisling tamperature range
Thermacouplé calibraticn
Insutatign resistante
tiamtwaan tharmosouple and
proce)

Proof voltage

Lead denulication

200'Co +250°C
TypeKto 8§ 4937

10" (a1 BODV g ¢
100 ydc
Tu 8§ 642

Data sheat 3043 Novermber B5 svailable on
request

stock no,  price sach
s W
151-136 1987 {1068

; (b

SENSOTS v+ &

thermocouple surface
probe (type K}

L probe 37
L overslt 156
LesdL 1m

A michel - chromesmekel- aluminium type K
thermocouple surfaca probe, with & low mass Jast
respansd sprung tp Tha Lip comprises a thin maiallic
disc approximately & mm diameter, which has
atlached to i the thermocouple junction This makes
the probe ideal for usa on low thermal mass devices,
where minknum heal sink eMect is required The
thermocouple is protected by 8 5 mm dia stainless
steel sheath with 8 splayed ripod end and the picke 35
handle 15 moulded in Nylon 66

tachnicel specification

Tempaeatute sange of tp
Thetmotouple caURILGA
Lead identilication

t00°Cro + 150 °C
Typa K10 @5 4937
TeBS 1843

Note: Tip s not isolated from the thexmocouple
juncton
Data sheot 1043 Novambar 85 available on
request

stock me.  pricd sech
r-¢ g+
(23

1535 47

air temperature probe
(type K) 2
Shamhaa §
L probe 36

L overall 186
L mead ¥ m

An exposed low mass rickel chroma/nichel -
alumimum thermocouple Protecied from damage by
A stainless steel shaath wiich s porloratad to allow
the trow passage of gases across the thermoecouply
juncien The handle 15 made from Nylon 66 The
Thermocoupte tunction 15 isolated from the shaath
Supphed with conhscuon plug fitted

tachnical spacitication

Tomipecature rangy 100 °Cro - 750°C

Thermocouple calibrangn Type Ko 815 4337 |
Lead identhcation TaBS§ 1843
Data shest 3043 Novernbaer B5 available on
raquest.
stoch A6, price mach
-2 1o+
158-52 013 148
d
wde
a
-
-
Basional 0038 ROTELL |
Q1-580 8O0
Orders Wiaa oz 83 400 |
Narty et ol Tk |

mdxcw,l 3
peak hold
dlgltal
thermometer

calibration

Wi1235¢g

A hand -hild, high accuracy tempesatuca ingdicatar
with & membiane switch front panel specitically
designed 1o be water and dust resistant. This
emperature mdicator femures a liquid erystal display
with backtight and the aplion of & resding being
diplayed with 1 °C or 0 1 *C resolulion, A

thermometer

. “‘_’ﬁ'
L2z w0 D37 -

A kand-hald LC.D tempersture indicator with unds.
input Temperature range. The iatge L C O dispiay will
indicate tamperatures in the rangs - 50 "C to +950°C
when usad in conjunction with a suitable Ji
tharmocouple, of any ather Nickel-Chrome/ Nickel-
Aluminium type K thetmocouple to B.S. 4937

Note: T i s not lied with

h uple. For ible probes refer ta the

festures include maximum o minimum hold Tacility
and 8 lineansed output of T mV/"C for a chaet

Sensors saction.
Faatures are as loliows

recorder. Thik instrument will maasure

over the range - 50 °C to +1200 'C when used 1n

conjunction with a suntable [l type K thermocouple

'see Sensors sachon) o any other Nickel- Chroma/

Nickel Aluminium type K thermacoupla to B.S 4937

Nota: Temparaturs indicator is pot supphed with

thermacauple For compauble probes refar to the

Sensors section

# Hald tactlity Maximum or minpnum readings can
be held, indicated by A of ¥ signs respectively on
tha display

# Recorder autput of 1 mV/"C linganised, source
resistance of 10 kM. cannectian by two 2 mm
phugs

# Switchable resoiuucn. O-1 °C over the temperature
rangs —50 ‘C 1o +193 9°C. or 1 °C over the
tamperaiure range -50°Cro +1200°C

# Autamaric cold juncuan compansation

® Autematic low bartery indication

® Rugged. witer 3nd dust resistant construction.

® Suppiied complete with 9V battery (FP3 wiza) and
miniature thermocouple plug.

tschnical spacification

# Switchabd | 917G ange
-50C 1o +199-9°C) or 1 0°C (remperatura
range —50 "C 1o +950°C)

® Input is compatibla with any NiCr/NIAT type ¥
thermocauple to 8.5 4337
& Automatic cold junctiot compensation
@ Automatic battery low ndiceton
& Very ropged construciion
@ Supplied complete with PPJ battery and minature
thermocouple plug Lo mate with input sacket
Nkl e K
Sunae e ::i‘icvmnu:;l:!ln 8BS 4317
Accuracy Q1 resohuiion +0 3%,
$056°C
10 resalution, +0-3%.
11 cget
1M Bt
OWRIM P Q' Ciw+H0C
Incul impedance 30 MO typical
aack M. prics sach
12 e+
SOHNLM] W MK
¥ (1M (16 (M

Aecuraty
116°C 15 26 °C smbunt)
Cparaling temperatyre lange  0°Cto +55°C

+10 2% ol reading +0 5°C)

@ repair/eschangs chargs code E
% calibration/recalibration charge code Ct

® rapair/eschange charge code H
# calibration/racalibration charge cods C1

Inguy impadance 10 MO
i © A cabibration service is avaitabla far sH products
e | EmmemeE
+ calibration ey
SPMI-IM nHE [ pirchated it o satfcatn of colbescinn. Usa e
(Esatbraies) WM O6e oew sapacets stuch wemiter s grics infermation

Sae Conditions of Sulw on page 526 ol thix
cotnlagub for full conditions.

selector switch (type K}

overall dmE W 36 K 4 D162 Panel cutoul 80 - 42
Depth bahind panel 140 Max panst thickness §
A panti mounting selector switch unit 18 3 standard
DIN siza comn anabling one out of 12 typa K
thermocoupie inputs 1o be seiectsd The font panel
change switch grves cisar indication ol the
thermatauple salectad Whaen used in conjunction
with 1the B panel maunting digital tamparature
indicators (258-108 or 758-188) i enables readings
10 be taken from a number of sahsors The switch
cantacls are gald plated Connections via 3 sciew
terminal strip oA resr. Supplied complete with 1 m ot
thermacouphe cale fittad with compensating
terminals: red, +ve, black -ve
Data shoat 3043 Novambaer BE avaitable on
request

stock na.  price aath

1 $-

(LR ]

n-w s

tempaerature controller
relay (type K)

£OANKCIIaN | BONEm «iew)

X

Facwi cul-out 45 <45
An elactronic GN-CFF temperature controlier, mounted
in » 48 = 48 DIN standaed case, which may be front.
pane} or chassis moured Wia an 11-pin retay base, such
8 compact bace Jif 402381 Ideal for use M a0
Dudt/undet IBMperatues slarm, or B penersl DUTDOSE
1emparatum control module The unit i desigrad Lo be
used with nickel - chroms/mckel - Slusminmm type K
thermocouples, o monior termperature. A relay
changeower COMScE withif tha unit oparaes st &
pridaterminad lemparature previoushy set by a
hotentiomatst knob mounted on the tace of the unit A
graduated scale marked 0 400 "C indicates set point
emparature Inciuded an the unt sre two LE D 's,
wndicating supphy and relay status. The unit is failsafe
protectad aganst tharmasouple breaks, i e i the
thermocouple goes open cucuit, the Helay will
utomaticatty retumn to 1he off condition. Front-panel
mounting hardware snd instruction leafiet supplied. For
suitable type K thermos ouples refer 1o this sechon
Suitabia hoie punch for panal mounting stock no
600048 (see Tools/Producton Awds section) o

1I0Vac e 240V a0

Supply vohtage

50 Hr £10%
Powst consumption Le45 than 4 VA
Scale range 0°'Cw400°C

Scate calbrmicn
Ragaatabilty ol set point

1% ol F SO o 26°C Amb
B5% ol FS D at25°C Amb

Sat point hysterans + Mol FSD
Cold junction compansaton +0 27°Gi'C
AMmbrTE AL (B ge 10°C1o +30°C

Oulput reliy contact (SPO T}

rated 240V ae 8 A resistive
Inpt aensor MNCreNuktiB 5 4937-K)
Caas matenal Nory!

Cas colour Beige

Mock pa.  price sath
14 b
MM TMML DN
T QAN 1801
03 - 380 300
Ordars et 138
Harth Wl OB1-47T MOD




352 Sensors

STLEIOrE
over-temperature
protection (p.t.c.) 7

T ~wllls 5

disc stud

Slgeved dist Theusd Mé
L4 L55

W 45 mas actoss fiss 10

A range of pesitive lempérature coeHicient
thamisions ideal lor uie in warning snd tng ceuits
detecting EXCESEIvE Lamperaturos inside industnial
squipments Advamages include connscting
(hermistors in senes {an open circil besng fail- safe}
such that several manilering points may be applied 1¢
an equIMEnt UsIng one detecior citcwt onty, thus
saving costs

Each device essentially acss as 3 Iow resistance
(tymcally 100 (1) atlow temperatute and wilf rapidly
\ncraase in resistance by a factor ot approx 100 imes
when pasging through Lhe specified reference
tamperature T, OHerad in two GOnstruchons, one
comprises 8 smallptc disc resin coated and
protecied by an wradiated polyalelin nsulating
deove Ns smali size will find uss where detection
space is limiled, 1.8 gncapsulations, motor wingings.
216 The secand construction faatures a p16 disc
embedded it an anadised akminium stud. which
may be readily mounted to heat sinks and equipment
chassis oHaring tagh thermal conduction All versiong
ara supplied with 200 mm {nomina!) colour-goded
P.T.F E. insulated silver clad coppar wire
White/While T,=80 “C Grey/Grey 7,=1 20°C
Resistance at T, 6 1000 (2. Test voliage {for
wnaulation) disc 25kVde stud 500 V d.c Working
voltage 40 ¥V d.c max ot 25 "C. Dissipangn consiant
1n Irge air {25 "C) 5-5 mW par “Ctyp

Date shoat 1867 November 34 available on
request.

temp.
typs T, L seck oy, prica sach
1M M

dise B0 °C -5
S0 158278 o1 en

it 19°C -S5w
L20°C  t6a-2e EMD 2R

nedB0C  -HW
L1557 158280 41 28

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

Bead dia 2 4 max
Lrad
Laad du 02

The R§ 1 -T curve {Rasslance -Temperatura)
matched thermigiois ste small, high quality, spoxy
encapsulaled. pracision devies. They oHer true
interchangeabilily Over wide emperaiure ranges This
perrruts the circuit designer 1O s1andardise 00
circuitry. gliminating tha neged 1o individually adjust
cucwits and Allowing 1he thermisiort 1o be easily
replaced without the need fot re-calibtauon. Four
types are availahle with resistances at 25*Col 3K

5 K. 10 K and 100 K Tempersture 1ange -80°Cto
+150"C Tolordnce over lemperaiure range D°Cw
«70°C. 20 2°C

Data shest 1867 November B4 avai
request.

ble on

typa stock o, price eeth
1M M
F] w-ns an o4
113 -z [ 1148
101 -1 B O
180 K 159-243 378 M

thermistor probes
{n.t.c.)

L (overatt} 150 Dua (bodv) 47
Lead ienglh 326  Mountmy hate 10

standard

A close toteranca thermislor housad in @ stainless:
stosl body tor immadinte finting 1o & tank, ducl,
oven, stq. Aecommended for 1smparslute
messurement and centrol between - 10'C and
+70*C. The probe is fitted withsn jinBSF tapped
brass bush with sesling gland which allows
adjustment of thermistor tnsertion distance.
Remstance 2 kit +2% at 50 °C Ambienl temperature
range: 30 °Cto +10C '

Data shaet 1867 Novembser 84 available on
ragquast.

slock po.  Hice ich
Ty W
(LML I REL R

high tempearature
A Twgh-temperature version of the above product
Hecommended lemperature range -10"Cio
+200 °C. 1gsstante 2 k0 1 2% 1 260 G
Ambient izmperdiure 1range. .49°C +250°C
Dats sheot 1867 Novernber 84 aveilsble on
request.

stock no,  price oxch

I= ] LA
151470 (1 018

rod thermistors (n.t.c.}

TH-

Genaral- purpose cutrent-hmding typas for Grcuit
protection.

Typ Aed

typ Hes Dumen-
Tyoe Equwveient n25°C Hol »ons
TH-} VvATD2G 3aoq 280 122

23 a03A D Y7
TH-T WAt HH Fig¢] s iman) K10

on1o (S(omny atddd Dw 18
e [ soch we.  price p ph

"y - M+

LS k] 1seam e L1
™-? ] ITTRT T 5 O L

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

. - o=t -
151-813and 181-62% L 10 D 25
161114 L. 25 D d

Glass. ancapsulatid thurmistors lor ampiitude control
and timing purposes {1 51-114) of temperature
measurcment (Types 151 013,151 o

Selection loleranca + 20% s 20 °C

Oats sheat 1887 Novembar 84 available on
requast.

ros.

o min
wpe 'L re stockwe
o 1mu imn 151013
Gy e 15101
masy  su:  wig 151114

miniature bead type

er it # L& O 1%
Miniatute ullsl-encmumod thermisions for
temparaturs sessurement and contral splication,
Salection wlerance + 20% at 20 °C. Recomme,
temparature ranga gives 2 taad reSISLANCE Varistiy,

Short Form Catalogue
R Platinum mm"“‘lll ture |

- Hep. inplivelent
Hee e w vk Wewed Sensing Devices Limited This Cata) )
0o gy ! Sensin i tails the most comm
ma {Lie waen BN 1% mﬂmgeb"“:’g 1ange. They are a :ﬂmm" from the
470 {;’m,t e 08y or three net ll' Ql'mnlra .-an and + e l':!ll‘l.perahzre
ma (. G wow @ technical details, vailable, and there are leaflets giving fill

v Tn, own 1w Gu g

All temperature detect
ors man
BS 1904/1564 and DIN 43700

conform to by Senuing Davices Limi

T I PR F
1

590kH .
ﬁ N

BurRUT
M cusRACTERLIEY

The i 530KH 16 tuncuonally 2 two - tecminat
inpgrated cHeun temperlute Liansoucer which
produces an output cursenl paoaomonaL 10 absolute
tempeiaiure. For supply vollages berwesn 4 ¥ and
40V d ¢ the device AClS as d pigh impadance,
constam cutrent regulalor passing 1 pA pes 'K Lasgr
wrimming of the chip's thin him reeistors W used to
colibrat the device to 288 2 26 #A Bulput sl
298 27K (+25°'C). The mnimisation of suppon
cirgurtry makes the il 590kH an aTtiactiva alternatvg
lor many 1 iU
Linearisation cirtuiry, DIECIsion volage amplifiers,
reiSIBNCE Measuhng cucuilry snd cold junction
cpmpensatian e nat naeded m spplying the devics
Apat from lemperaiute mpAsurements, applications
ynglude o al of
discreta componenia, biasing popostonal to
sbsolute lemperaiure. flow ingdicatien and level
derection of lluids. Since 1he RS 590 35 & cureent
sourcing device it is deally suited lor remote senting
spphicatigns where the ouput can sasily be
srangmitted Qver 30 INEAPETILIVE TWO -Wire twistad pir
ling without degradétion ol perlarmance due ta ling
resistance. connector rgsatance of nose

ure

tachnical spacification

e
Operating volage 1ange & Vm3ovde
Namingl Surtenl suipet 298 2 A m ¢ ®C
Normnsl tamp coall 1 whik
Cahpranon mnot at15°C 125 °Comax
prerating 16mpe alure HINgE -55°Cio - 150°C

e
Data shest 3992 July 33 svsilable on requedt.

steck h.  price sach
T-H M+
weaem  ES51 DM

e ]

For caaditions of 1aks and sereicing see papen SM el 28 "
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INSTRUMENT A B
§ 500 93 Gunne
Tal: mm.mlaobm“‘k
8
Horsholm
Tel: (01) 88 11 21
Swilzerland

TELEMETRIC INSTRUMENT A §

BE

Tel: 01/63 80 20/3 99 3]

Sweden
TELEMETRIC

Box 38
Denmark

House, Stanley Street, Southport, Mersayside, England.
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B BEO0O0A OIGITAL MULTIMETER
FUNCTION 200 m¥ BC AANGE \200V POWER
DOV ALY (313 2004 2 0 200 2000Mi] 0M AUTO PRESS-ON-OFF
R o o —

Figure 2-1. 8800A CONTROL AND INDJCATOR LOCATIONS

Table 2.1, 8800A CONTROL AND INDICATOR FUNCTIONS

FIG 2-1
REF. NAME FUNCTION
NO.
1 LED display Provides a Gigital readout of the value of applied inputs.
2 Polarity indicator Displays a + {positive) or — (negative) polarity indication for corres-
ponding do voltage inputs.
3 20 M indicator LED indicator lights when 20 MG RANGE Is selected.
4 200 mVDC, 20082 indicator LED indicator lights when 200 mVDC, 2008 range is selected
5 £ SOURCE Hl and LO Provide current through unknown resistance to be
terminals measured in KE2 FUNCTIGN.
6 INPUT - §2 SENSE HI Provides connections for ACYV and DCV FUNCTION inputs and
and LO terminals, {1 SENSE input in KL FUNCTION.
7 GUARD terminal Provides connection to internal voltmester guard,
8 DC ZERO adjustment Adjusts 8800A display for zero reading in ZERQ ADJUST proce-
dures. (See section —4, precalibration procedure)
9 FUNCTION pushbuttons Salects the DCV, ACV or KSI mode of operation,
0 RANGE pushbutions Selects discrete range or AUTO ranga in sach function.
1" POWER pushbutton Turns instrument on or off.

UNKNOWN

RESISTANCE
TO BE

MEASURED

Figure 2-2. INPUT TERMINAL CONNECTIONS FOR
4. TERMINAL MEASUREMENTS

WPUT-LE SENSE 1] SOURCE

UNKNOWN

RESISTANCE
TO BE

MEASURED

Figure 2-3. INPUT TERMINAL CONNECTIONS
FOR 2-TERMINAL MEASUREMENTS

common mode current {Jom) via the test lead on the fow
input terminal, the guard to low-input shorting link,
through the inner guard to cuter case stray leakage paths,
and back to the common mode tource. This common mode
current flow will cause a normal mode voltage drop across
the lead resistance that will add to oc subtract from the in.
put voltage being measured. When the lead resistance in-
creases (caused by long input leads or poor connections) or
Ahe common mode voltage incresses, the common mode
signal converted to a normal mode voltage can ¢ause &
noticeable error in the multimeter display.

2-23.  The guard terminal on the 8800A froat panel can
be connected in u wiy thut 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, illustruted in Figure 2-5, provide for 3
guarded measurement of the applied input.

24

Q7>

224,  Guarded measurements can be obtained when the
following conditions are met:

1. Remove link connecting guatd terminal and low input.
2. Connect thield of the input leads to the guard terminal.

3. Connect input end of the shield to same point as the
input low lead.

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 flaw
thtough the shield on the input lesds to the guard terminai,
acrots the inner guard to the ouler case stray leakage paths,
and back to ground. Therefore the current no longer flows
through the input lead to create the error voliage.

QUTER CASE
INNER GUARD
LEAD ‘R’
e E imput
LEAD W
o«
Eom

Figure 24. UNGUARDED MEASUREMENT TERMINAL
CONFIGURATION

OUTER CASE
INNER GUARD

Figure 25. GUARDED MEASUREMENT TERMINAL
CONFIGURATION

417
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Multichannel Pressure

POCRELD PDCA10-PDCABIC

el

Pressure and Temperature Measurement

Pressure and Temperature Measurement

[ ] L]
; Rupged solid state construction Sarcification System accuracy better than 0-1% £.s. Excallont system lingarity and hysteresis
i Good thermal stability P 8 Excellant long term and thermal stahifity 7 or 15 channel capability
! - - — Common spacification i :
Excellent shock, vibration, overload charactenistics Preseure Media Fluids compatible with quartz and Bench or panel mounting IEEE-488 and analogue output options
ritanium, .6, most common fluids.
POCRG10 — general purpose pressure transducers Transducticn Intsgreted silicon strain pauge bridge. Ordering Informati
h Presaurs Reference Gauge, case vented 10 atmosphare. ing 1 i rmation
ll Pucm WBT a h‘ﬂh accuracy prassure traHSduceTs Excitation Voltage 10V at15 méA (maximum}. Description Ordermg nfnrmmoncm P Description Order Code Price
T : Output Impadance 1000 £ nominsl Ordar ok DPi420 7 Channel y
| PTX200 — 3-15 p.s.i. pressure 1o current convertsr e medance 2100 k. oP1203 201500 £21800 DPiazc 7.Cn 22&1 g—_t‘)‘g é%_%
{ Resolution Infinite, Anaiogue Output Option 20-18-01  £30:00 7 Chaninel Anslogue Dutput 20-19-0%  £115:00
| Bhock 1000 g for 1 ms/3 axes with no effect on calibration. Contigurstion Charge 20-18-02  £15:00 15 Channel Anstogue Cutput 20-19-04 £230-00
Cable 1 metre integial vanted cable. * Govers calibistion/scaling with the PDCR range of prosaure trns- |EEE-488 interface 20-19-02  £255-00
Drdering Information PDCAE10 duceet por rotion Chare 201903 £80:90
ot Order € ) Rangss 700 mber/1 bar, 1, 2,35.7.15, 36, 70, 135 bar. v calitwation/scaling with the PDCR renga of presturs trasc:
D‘WP n:ﬁ ':’: anaducers POCRBT0 ode  Price Connsction Famale G} BSP. Flet face to suit bonded seal. ACCURATE PRESSURE MEASUREMENT "
ressure tr u Overpresaura 3x {1 bar). 2x (2 bar range and abova). The DPI203 contains stable transducer excitation and 7or1% CHANNEL PRESSURE MEASUREMENT
20&:“:::3. bar gauge 22833:212 g:g% Eh‘::;‘;‘ Voltage 150 mV (5 bar}, 200 mV (2 bar range and signal conditioning electronics, which combined with a  The DPI420 is designed for use with Druck pressure
3.5 bar gauge 20-20-03  £110:00 Acourscy Combinad non-lingarity and hysteresis high performance Druck pressure transducer, will give an _trar’sdu'cers) 1o give high accuracy mwitichannel pressurs
‘:Eblbr.'gag:go g&zo-ol E::ggg +0-2% B.S.L. for 1 bar10 35 bar ranges. ext ty accurste p indi X indication. Each channel can be scaled and set to ditferent
uge 20-05 - Span Setting and Zero Offsst £10 MV, The low level transducer signal is converted into a a3 digit  ranges and pressure units, if required. Tha front panel layout
;!’g g:: g::g: gg—_;g‘—gg g :glgg g:-“n:::‘gurr:-gao.rc-tm% r::rg. LA:dc c:;&} Em-%'c\ display with a full scale count of 19999, giving a resolution gives a tlear indication of channel salection; and each
136 bar gauge 20.20.08  £110:00 SooC 't 2% from e 280 C. and, & ko ° of 0-005%. Electroplan can catibrate and scale the DP1203 channel has 2 separate zero and span control.
Natural Frequency 28-360 kHz (700 mbar to 70 bar}. 1o cover  wide range of presstires. The rugged case can ba The IEEE option allows pressure readings to be read into 8
:‘:‘[‘:::;flﬂ'd"c"l pDCAND 'ﬂdzng_!g‘w £146-00 'Acc-_;&ui:: Sensitivity 0-006% to 0-0001% F.5.0./9 bench or panel mounted, Side panel clamps provide simplg  computer for subsequent analysis. Contact Electroplan tor
2 rom mbar 1o 70 bar. fixing i - ful il b
;,%';:“g' 2102 £148-00 o T T arm {body) »22 mm (A.F.). Waight 75 5. ixing into 8 DIN panel cut-out. ull details of microcomputer software support.
7 bo g 202103 L4600 PDCRIOand PRCR s 60 . Spacification
15 bar gauge 202105 £146:00 anges 1,2, 35, 7. 15 35 BR.50 Specification
Connection Male Gj BSP. 60° intetnal cone. "
35 ber gauge 20.21-06  £148-00 Qverprassure 4 (from 1 to 135 bar ranges). . :'mu:‘;l;@; 01'11 5 °"f2{§°" Faximun.
60 bar gauge 20-21-07  £14500 Dutput Voltage 100 my for 1 bav rangs and above. g:‘:&f;dmaﬂ?:;}:f’:; LED display. me . bvﬂi::hing ::3::
PTX200 3-16 p.s.l. 3-wire ;n:oc*;:;vsclhor:nobg:;gan’o:—h:amiw and hysteresie Resolutian 0-005% L.s. m’im“um (d::;nds on ranga Bnd R.Ico)iutbon 0-005% £.5. maximum {depends on rangs and
Prossurs (o CUTBNT CONVEHEr 20-22-01  £142:00 & an Settin rafa® units). units}. o -
pan Setting and Zaro Offset + Imv. . L . Tranaducer Types Any combination with same exc tation
Operating Temparaturs Range ~20°C ta +80°C. Mc“'ﬁ‘f Combined non-lingarity. hysteresis and voltage, I
Temperaturs Effects Totah encr band, +0-5% iom 0°C TORSTA10 Toanaducers +0-1% L. 10 60 bar Channal Salaction Fomt pansl switch o remots L signal
A : A . * 8. . ambi non-linearity. hysteresi .
QUALITY PRESSURE TRANSDUCERS ﬁﬁ?ugi ﬂ:ﬁ:ﬂ:‘:é&g :&:ms& 35 bar), :°°“5‘°"m“ +025%1.5. to 135 bar. iopastabity. g *
The PDCR ranges of rugged pressure transducers are built “‘:5";'“50“ Senaltivity 0-006% 10 0-0002% F.5.0./g up d.,mum cu’:-:.m '5’.?,,‘.:“ DC stabisad. :g‘é:;?(;r :r.r::dmtf(;gsgf‘: ?jiba..;: bar
1o high quality stendards. The POCRSAD is a general 10D B e 68 mm (body} X2t mm (dia | Waight 50 Stability <0-02% (3 months). Tempco <0 -D1%/'C. e Laer Exchation 10V DC stbitged t 300 mA
purpose pressure transducer with an impressive cost/ PTX200 PRESSURE TO CURRENT O v gT 9 Zuro snd Sensitivity Controls Fos transducer calibration. Tempeo <0-005%/°C. Stability <0-02% (3 monthe)
performance ratio; and the PDCR10/810is a high accurecy A 16 pai CONVERTER Terparsture Range 0°C 1050°C (10°C 10 30°C #‘m seid Span For trsnsducet Cebreton .
transducer with d shock. vibrati d I g age i i calibrated). ) Range0°C1030°C (107 to we
- goo ock, vibration and overload Supply Voltage 15-35V DC at 28 mA maximum (3-wire). Anslogue Dutput option 0-2 Vs calibrated). !
characteristics. Output Current 4-20 mA. Power Supply 240 ¥ 50 H - Analogus Option 0-2V {5 (not retrofittable).
The PTA200, pressure to current converter, interfaces Mo Som ‘;:-2‘“‘8'5;: f_*c°""' 5.0 Dimensions 44 87 » 200 mm (H < W x D). IEEE Optton Tty 8':';‘0“"\,"’5&%”?,:”"”“" mode.
standard ic - . oro snd Span Shift <4 : w t 600 g. i i X
svste:\rs g:teaulzs:;:r:aluz ?}tshlers:g:::;i:,g“eqzti;\is?n“m Companssted Temperature Range 10 *C1taB0'C. elgh 9 Dimanaions 144 x 102250 mm (HxWxD) Waight 3 5 kg
leﬂmMH:m“-cMw. Inpurance Sad VAT
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Portable Pressure
Gauge

Portable Pressure
Calibrator

0-15% accuracy — fast response

Pressure, voltage and current measurement

Rugged construction

Excellent linaarity and hysteresis

Intrinsically safe option

Intrinsically sale option

Ordering Information

Description Order Coode Price

DPITO0 200 mbar gauge 20-10-00 £200-00
DPI700 200 mbar |.S. option 20-10-01  £220-00
DPI700 2 bar gauge 20-11-00 £176:00
BPITO0 2 bar |.S. option 20-11-01  £195-00
DPI700 20 bar gauge 20-12-00 £175-00

20-12-01  £19500

DPIT00 20 bar 1.S. option
Cases and tubs [1 m) supplied as standard.

PORTABLE PRESSURE INDICATOR

The Druck DPI700 is a low-cost battery-powered digital
pressure indicator with a 3; digit LCD display. The internal
pressure sensor has good overpressure and response
characteristics, and overall accuracy is batter than 0-15% of

tull scale.
The instrueent is housed in a robust moulded case, making

it suitable foruse in harsh environments. The cairying case
provides starage for the pressure hase and fitting.

Specification

Pressure Rangas 200 mbar, 2 bar, 20 bar gauge models.
Display 12-7 mm LCD. 3} digits.

Overprasaura 200% of full scale causes negligibla
calibration change.

Media Compatible with most comman fluids.

Display Indication for overload and low battary.
Aesolution 0-05% full scale.

Accuracy Combined non-lineasity, hysteresis and
rapeatability +0-15% F.5. for all ranges (at 25 "C).
Tamparaturs Effects 0-02% reading/°C (0-5¢°C).

Zaro Control Front pans! adjustment,

Prassure Connection 6 mm (.0./4 mm bore, hose fitting
(polythene tuba up 10 2 bar, nylon tuba to 20 bar).

Powar Supply PP3 (8 V) type.

Dimaensions 60 166x 90 mm {H xWx D). Weight 700 g.
INTRINSIC SAFETY (1.5.) OPTION Certified to EEXID
group 11C T4. Centificats Ex B4 B2375.

Pioats e pags 212 Jor Condehona of Sal

TO PLACE YOUR ORDER TELEPHONE ROYSTON (0763) 45145 ‘@ TELEX 81337

Ordering Information

Dascription Order Code Price

DPI600 2 bar gauge 20-16-00 £777-00
DPI6OG 2 bar 1.5, option 01601 [457-00
OPISO0 7 bar gauge 20-186-00 L£777-00
DP1800 7 bar |.S. option 20-18-01 £857-00
Supplied with cass and probes.
Rechargesbis options availshla.

CALIBRATION OF PRESSURE TRANSDUCERS

AND TRANSMITTERS

The Druck DPIGO0 s a rugged, portable, battery-powerad
pressure indicator and calibrator, with additional voltage
and current measuremaent facilities. The pressurs sensor in
the unit has excellent linearity, hysteresis and overpressure

characteristics.

Specification

Ranges 2 bar ar 7 bar gauge madsis.
Dvarpressurs Negligible calibration changa up to x4
OVEIPHRSSUre.

Positive Pressurs Madia Fluids compatible with brass,
fylon, quartz and titaniym, i.6. most common fluids.
Readout 18999 (43} digits. 15mm LCD

Indicators On display for overload and low batiery
Resolution 0-005% maximum full scals.

Accuracy Combined non-linearity, hysteresis and
repeatability +0-1% fs.

Proasure Scales P.s.i, bar, in Hg snd mH.0.
Electrical Scales (5.} 19989 vV DC, 1-9958 Y DC.
199:9 mA.

integral Hand Pump Generates up to 3-5 bar.
Voluma Adjuster For tine control of value setting.

Relaase Valve For relaasing pressura without disconnaction.
opcrnéinn Range —10 °C to +50 'C. Calibrated feom 10 *
10 30°C.

Pressurs Connection Gj B. 60° internal cone.

Power Supply 8x1 5V cells (SP1? type) 50 hours
COMINUOUS.

INTRINSIC SAFETY (L.5.) OPTION Certified to EEXID
gas group 1IC with a T4 rating to B.S. 5501 part 7. DC
voltage and current ranges (f5.) 30V, 1 -999 V and 30 mA,
Dimansions 305x 1082110 mm. Waight 4 kg nominal.
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EXPERIENCES ET OBSERVATIONS

PLAN VEW

Wel L dry bulb
housing
Cloud
chamber
wall
s L e 4l :‘ 4
FATES 74 uwae AL R
LY
Tharmal
insulation \—-_-——-——“——'m o
Inaulated resstant wire To pump R
heater wourk over arlve flow meler

tength of tube B sensor
chambers

FIG. 1 Side view of hoated impactor. evaporating tube and sansor housings.

c) Wet and dry bulb sensors. o Fi ire (76 um
n in Figure 3. Fine w!
Sketches of the wet and dry bulb sensors aré show gd e 3 nduction losses

jes are used 10 no Y
diameter) copper and constantan e rETEy tant with mechanical rigidity. Junctions

i fast response, ConsIs 4 al | "
a?gt:?h‘:sgl:n:l l::sgsﬁabguar:mched radially and longitudinalty to within 1 mm, Each unt
o

is positively located in the heated housing tube by locating pegs. e LWC - mained

detarmined in a separate experiment that :h_e compute N et wet

. Wfas flow rates through the sntirs unit of > Q_s] mint, mducaungs e was
c:;z‘%:tpr:;sion was obtained. Theretora a conservative flow rate of 5.5 0.

adopted.

d) Accuracy.

the
A calcutation (McAdams, 1954 ; Fishanden and Saunders, 1965) shows that

ir tamparaturg
i bout 0.003 °C lower than the trué aiY
iummc'n % tld'ns ?;lr; ?ﬂf’mw;"n:dpxzﬂf :f —10 °C. A similar calc.uiqllop: with r:g:onabh
o'fn':;‘))lifv?n;nas:umptions made for the wet bulb also shows an insignificant error.
il .

Watford Electronics

Dept. BBC, Jessa House, 250 Lower High Street, WATFORD, ENGLAND
Tel: Watford (0923) 37774,40588 Telex: 8956095 WATFRD

Credit Card Orders TEL ACCESS 10923) 50234 VISA (0923) 33383 {24 Hours)

AnWarfundy
LU0 AJ Atpre

BBC Micro ‘B’
Only: £289

BEC D PLUS 389
BEC B with Watlord DFS £339
BBC B with Acom DFS £33
B0C B with Wetford DDFS £25
BBC B with ECONET £33
BACHE + DFS + ECONET £29%
BECE + DFS + 32K RAM Card £207
BBC R + 13 ROM Board fitted £222
BBC B + J2K RAM +
13 ROM Boerd £379
BBC B + OFE + 32K RAM +
13 ROM Board sl fitred (L ]
SCONET ACCESBORIES
ECONET UPGRADE KIT (1]
Econat STAATER KIT [+ ]
Clock Boses £28
Terminstor [3 -]
Fite Server Laval | 78
Fiba Serve: Lavet It £208
Printes Server ADM 148
10 Station Lasd €24
Advance Econet Uset Guide (=N
———
6502 Acorn 2rd Processor package €178
Z80 Acorn Znd Processor package £339
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INTRODUCTION

“‘f"‘ﬁEEEEEément of the size and mass distribution of atmos-
pheric particulates is required both for understanding of pre-
cipitation mechanisms and also for applied problems relating 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 108+10% om™3
Cloud drops 20 um 103102 o3
Rain drops rem 103+10 em”?
Ice crystals 100 um 1-10”4 em?
Graupel 2mm 103+10 m-3
Hail em 107341075 w3

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 ].0—6 cc to one in 10° 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
geveral 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 velumes of mma, 5 cm3 and 100 cm3.

2 (exposed microscope slide),

Impactor systems
have used sampling areas -+ 100 mm

1000 mmz (foil impactor) and for surface measurements, 1.0 mz.
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FEATURES

* In site sampling

® Solid state photodetectors

# Long life He-Ne active cavity laser

® 0.12 um sensitivity

® 2.2 7 steradian coliecting solid
angle

® PHA reference to laser (AGC)

¢ Low coincidence error

¢ High sampiing efficiency

® All-weather design

GENERAL DESCRIPTION

The ASASP-100-X Probe is a new concept in
aerosol sampling for aircraft providing tenth mic-
ron sansitivity without plumbing and ducts.

The probe is specifically designed for aircraft
operation, its particular size range is from 0.12
#m to 3.12um (diameter}). This size range Is di-
vided into 15 linear progressively weighted inter-
vals. The first interval is 0.025 pm and each larger
interval is 0.025 greater than the one preceding it.
The ASASP-100-X utilizes an aluminum cylindri-
cal enclosure to provide mechanical stability and
weatherproofing, identical to othar PMS airborne
instruments. Laser and detector alignment is
achieved with spring- loaded x-y screw adjust-
mants.

The ASASP-100-X laser is a hybrid He-Ne (632.8
nm) tube with an aluminum snvelope especially
designed for the ASASP-100-X. The ASASP-100-X
pulse height analyzer (PHA) has its reference volt-
age derived from the source of illumination, provid-
ing effective automatic gain control (AGC).

To provide high efficiency sampling the main
sample stream enters the prabe through a large
bore inlet. A decelerator and flow straightener
section are then used to provide isokinetic flow
between the main sample stream and the sample
jetinlet tube. The main sample stream tow is
vented out the side of the probe. The sample jet is
an aerodynamically focused jet; it constrains par-
ticle flow 10 a small diameter particle sample
streamn surrounded by a filtered sheath flow.

The particle sample stream is positioned at the
focus of a 5 mm parabolic mirror. The collectad
tight is collimated by the parabolic mirror and after
reflecting off a 45° flat mirror is refocused by an
aspheric lens. A single photodiode detector with
over 50% quantum efficiency converts the col-
lected light into a signal photocurrent.

The ASASP-100-X Probe is one of a series of PMS
probes designed to interface directly with PMS
data acquisition systems — PDS-200, PDS-200,
DAS-2D. DAS-32, and DAS-64. System combina-

tions involving several spectrometers and a central
data acquisition system are particularly cost-
effective. The ASASP-100-X Probe will also inter-
tace to minicomputers, computers, or other data
acquisition systems with memory storage. All
communication with the ASASP-100-X Probe is
through high noise-immunity twisted-pair lines
using line drivers/receivers or optical isotators.
Particle size is encoded in binary form with an ac-
companying strobe pulse,

OPTICAL SYSTEM

The ASASP-100-X has a unique optical systam
featuring the largest collecting solid angle in the
industry. The active laser cavity provides an
energy density in excess of 50 W cm -2 with a
beam width of 300-500 um (0.1)5-3.125 am
range). The collecting optics inciude two front
surface mirrors and an aspherical refracting ele-
ment housed in a single aluminum block {opti-
cat/sample module). See Figure 1,

The primary collecting mirror is a parabolic ale-
ment of 5 mm LI. which has been gold-plated to
provide 90% reflectivity at 632.8 nm, Particles pass
through its focus when in the sampling volume.

The second front surface mirror is dielectrically
coated to provide better than 99% reflectivity at
632.8 nm. The dielectrically coated aspheric tol-
lecting lens completes the collecting optical sys-
tern. Tha combined imaging system has an effec-
tive magnification of 5X. Tha system collects light
from 35-120°, providing a 2.2 » steradian solid
angle.

AIRFLOW SYSTEM

The airflow system of the ASASP-100-X is de-
signed with particle sampling efficiency in mind. It
uses a large bore iniet with decelerator and flow
straightener before inputting into a fully plumbed
sampling system with aerodynamic focusing (see

X-00L-dStISt) 1200W
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Fig 1. Opuical System Diagram
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Figure 2). The shortest possible direct path is pro-
vided from the inlet 1o the illuminated sample vol-
ume.

The aerosol sample passes through a short sec-
tion of hypodermic tubing where it joins a flow of
filtered sheath air. The flow remains essentially
taminar 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 upto &
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 Ve pipe threaded fittings.

SPECIFICATIONS

Size range 0,$2-:3.12 um (diameier)

15, 30, and B0

Linear, progreasively wmghmd
Channel 1 = D.025 um (15 channel

instrumant)

Each largar channal is grealar than
1he adjacant channel preceding it

Number of size channels

Channel intervals

by 0.025 pm

Minimum detectable size 012 zm

Sampte flow rate -2 gm? pec 1

Laser Ha-Ne TEMyg mode active cavity
Gollacting optics consisting of 85
mm il pfru lic mirvpr.': 5* plane
mirror, and &n saphaeric lens.

Qpics Collecting solid angle 35-120° (22

atefadians)

Fig. 2. Air Flow Diagram

PERFORMANCE

The high resolution capability of the ASIASP-1QD-X
Probe is of great importance in the submicron gizes,

Figure

3 ilustrates 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 channel in-
formation is encoded in the data outputs.

Fig. 3. Particia size spectrum from a mixtura of 3 DOW (mices showing
resolution of ASASP-100 - X

176 am

1T

MIXTURE OF TMREE DOW LATEE 3rHERES

29 um

T

E

1 500 4+—

1" 148 um

#

¢ \ t T T T
0.2 9% 370 BT 1020 1485 20M

Scaltering detectors and pre-
amps
Dats oulpul characiarisicis

Environmental

Power
Dimansians
Weight

3120

DHAMETER |, m}

Siligon photodiode detecior low
noisa pre-amp 100 KHz responss

4-line binary code particls mze plus

stroba. TTL evels with line

drivers /recenvers. Duin latched for

minimum ol 4 psec. .

Extarnal read and resst signals can

be proviced. Cate outpul

compatible with ail Pug -:1‘:1
isttion 2 includi

Pb 200, POE-300, DAS-20.

DAS-X2, and DAS-64.

Temparature: ~40 to +41C
Altitude: 12,2 km {40 000 fest]
Humidity: 0-100% RH

115 ¥ 60 Hz 'ess than 12 smg
100 x 18 cm {39 x 4 x 7.1 inchea]
18.2 kg (40 Jog}

PARTICLE MEASURING SYSTEMS inc.

B - 1
1855 South 57th Court, Baulder, Colorado BO301 (3021443-7100 TwX 810 240-589

PARTICLE MEASURING SYSTEMS

FEATURES

Solid state photodetectors standard
Long life He-Ne lager

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

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

Aircraft or ground instatlation
Heated optics

S e v te eSS

APPLICATIONS

Cloud physics

Precloud & haze measurements
General air pollution monitoring
Stack plumes

Cooling tower plumes

L BN B A ]

GENERAL DESCRIPTION

The FSSP is an airborne instrument designed
for in situ particle size measurements. it can also
be used aboard ground vehicles. The F8SF has
four overlapping size ranges with each size range
divided into fifteen linear size intervals providing
up to B0 size channels in the 0.5 to 47 um range.
The FSSP is packaged in a cylindrical pod as a
plug-in assembly, Laser and detector alignment
is achieved with spring-loaded x-y screw adjust-
ments. The FSSP's He-Ne (632.8nm) laser tube
has an extruded aluminum envelope and is con-
figured in high arder multimode. The FSSP pulse
height analyzer has its reference voltage derived
from the source of ilumination providing etfec-
tive automatic gain control (AGC). A programma-
ble amplifier is used to gain switch and provide
the size ranging to accommodate the large
dynamic range,

The probe electronics are self-contained, the
output baeing the particle size in binary code ac-
companied by a strobe pulse to increment an ap-
propriately addressed memaory channel in a data
acquisition system.

The FSSP is one of a series of PMS probes de-
signed to interface directly with PMS data acqui-
sition systems — the PDS-200, PDS-300, DAS-2D,
DAS-32 and DAS-64. System combinations involv-
ing several spectrometers znd a central data ac-
guisition system are particularly cost effective.
The FSSP will also interface to minicomputers,
computers or other data acquisition systems with
memory storage. All communication with the

US Pl 1956616

Wind blown dusts

Fue! plumes

Ground fogs

Traftic pollution assessment
Wind tunnel testing

LI N IR

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

OPTICAL SYSTEM

The laser used in the FSSP is a high order mul-
timode 5 mW He-Ne tube. The beam is focused to
approximately 200 um diameter using condensing
optics with a 60 mm eftective focal length. The
point of tocus 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% ftypically 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 adge-effect rejection using a patented puise-
width comparison technigue.

The scattered energy is relayed from the object
plane by a right angle prism to a 55 mm 1/1.8
collecting lens and focused through an interfer.
ence filter to a masked beam-splitting prism. The
transmitted laser beam is dumped at a central stop
on the prism. The masking on the prismis a central
1 mm dump spot on the 90° transmitting face
creating an annular aperture. This serves to aliow
only light transmission from particle images when
the particles are displaced a certain distance in
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Fig 1
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[ i i ject plane and no
ither direction from the objec €

?ransmission when at or very near the object plane.
The depth-of-field is truncated D!

FSSP 100 DIPTICAL SYSTEM CIAGRAM

light signals on the paired detectors.

PERFORMANCE

i FS5P
The single most important feature of the FS '
lncteasing its performance is its high magnifica
hich reduces sample volume
re less than 10% at
0 cm3Fig. 2Aillustrates com-
let spectra froma flight using
high framing rate data
lution. Fig. 2B

illustrates pairs of

Siza Ranges

Murmbaer of Size Channels

Minimum Delectable Size

Sire Resolution

Sampling Capability

Laser
Optics

N

N

tion optical system w
to where coincidence errors a
concentrations of 1
parative cloud drop
the PMS 206 aircrafftf?rr:d a ah frar

ing one-fifth secon .
e e o droplet spectra from two ditfe-

y comparing the

rent FSSPs. The results are t_ypitcal o;nlt:le inter-
risons of two identical instrum X
co;no?acloud physics work the FSSFf normallyehszswet
primary size range of 2 10 32 pm dlametmit::hable
ing particies inte 15 size classes. Four sv\;‘ o
size ranges cover 0.510 47 um. Itis norma ¥ setup
to size particles having velocities from
m sec.’ ) .
125I;or ground work an optional Ian’powered _?sprln
ration system is employed. It prowdeﬁ a ggl ?rrue
velocity of approximately 26m sec Al

isokinetic sampling.

150 r
e FROBE A
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100 4 12 e
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SPECIFICATIONS

Four ranges covering 0.5 o
fo 47 um

Typical 05-80.1 - 16.2- 32
and 3- 47 am

4 ranges — 60 channals

0.5um

Cne channel.
0.5 um typical in most
sgnsilive range

Sample atea: g.3mm’

Volume sampiing rate
30 cm3 sec ! @ 100m sec !

He-Ne high order mullimode

lecling optics congisting
glokenlemqenl';mllchod collacting
lens sel with interference
jiler, All optics Vs wave
or better ovar required aperure

ticon photodiode detectors
Ellandlrghuw noise pre-amps
100 KHz responsé

Scatiering Datectors
and Pre-amps

4.\ine binary coded particle
size plus strobe. TTL ievels
with line drivars/raceivers
Data latched for minimum of
4 usac.

Data output compahb.h with
ail PMS data acquisition
systemg inciuding PDS-200,
DAS-20, DAS-32. DAS-B4, and

Data Output
Charactetistics

PDS-300
rature.  -40 lo +40° c
Environmental Lm\::e WIe. 0000 foat

—122¥m
Hu?nidlty‘ [ Joom AH

Powsr (Optional 230 VAC 12-2BV0C)
- 4b L w7 diameter
Dimansions P’%bn:‘swcm x 17.8 em digmater)
i 0 pounds
Weight vl

115V, 50 - 400 Hz. less than 1 am;

Al
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FEATURES

= Solid state photodetectors

# Long life He-Ne laser

® Greatest sensitivity — 0,15 um
® True in situ sizing

® Highest resotution — 0.01 um
* Programmable size ranging

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

APPLICATIONS

® Air pollution monitering

# Hospital and clean room manitoring
# Milling and chemical process controls
® Volatile oils and fine mists

# Pharmaceutical manufacturing

® Smokes, dusts, and fine powders

GENERAL DESCRIPTION

The ASASP-300 Probe is designed with four
overlapping size ranges with each size range di-
vided into fifteen linear size intervals providing up
to 60 size channels in the 0.15 t0 3.0 um range.The
ASASP-300 Probe is packaged in an extruded
aluminum anclosure for mechanical stability.
Laser and detector alignment is achieved with
spring-loaded x-y screw adjustments. The laserisa
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 iHumination
providing effactive automatic gain control (AGC). A
pragrammable 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 reties entirely upon optical definition of
the sample volume through a unique patented
method. Problems asscciated with small bore tub-
ing are eliminated. This makes the technique par-
ticularly use®ul for sizing volatile particulates and
efiminates coalescence and coagutation effects
produced by plumbing.

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

Class 1 Laser Product
® Filter testing

® Engine exhaust particulate analysis

® Chemical and biological studies

® Mining

* Meteorology

# Particle generation

DAS-2D, DAS-64, and PDPS-11C. Systam combina-
tions involving several spectrometars and a central
DAS are particularly cost effective.

The ASASP-300 Probe wili alsoc intertace to
minicomputers, computers, or othar data acquisi-
tion systems with memory storage. All communica-
tion with the ASASP-300 is through high noise-
immunity, twisted-pair lines using differantial line
drivers/receivers or optical isolators. Particle size
isancoded 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 shows the
typical ASASP-300 |aser cavity configuration. The
plasmatube is sealed with a high reftectivity curved
mirror and a Brewster's window. An external ad-
justable high reflectivity mirror completes a
hemispherical cavity lasar operating in TEMag
mode. At the sampie volume location the lasar
beam is approximately 500 um diameter and pro-
duces a powsr density in excess of S00W cm—2,

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

PMS
DS-ASASP 30

March 1983
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defermined to a greatar accUracy lumoed
tant speed axial blowe

syt e i |t change in line voltage.
less than 19 with & =10 voltc g| .

i titude changes.

le volume 15 unaffectqd by altitud -
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ﬁ:]onvgise?ve" as the amount of light scmtered. 'I;::
sample volume includes only the teglqrc;trr\‘e:; the
center of the laser beam‘t‘B?\tha;t:jet:é ot

volume cross settio d the A
?iaerl]::lp\ﬁry inversely with the rpagmhcahon uszgr::
the collecting optics. prO\_ndgng control ovaithout
ple velume size and coincidence error

plumbing or dilution systems.

Fig. 2. Parlicia size wpactrum trom 4 mxture ot 3 DOW latices showing
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PERFORMANCE

i i i- i bilities of
high resolution multi-ranging capa C
m;r.:\eSAIEP-SOO Probe have greatesat |lr]1|1p(:rtaatg;:e“t\ral
i i i ustr
the submicron size range. Figure 2 illust he
i P-300 with a mix
spectrai resolution of the ASAS -
tSre of three DOW latices on Range 2.The ASAS;
300 is a full spectromeier with all size classes sgl
pled simultaneously in the selected range. Slze x +
ranges may be axternally controlled.
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SPECIFICATIONS

Silicon photodioge detectors
Low noise pre-ampg

Pre-
atienng Detectors and
four ranges covering 01530 HT SCA 9

Size flanges Typically 0.15-0.3, 0.23-06.0.4-1.0. mps o regp::: .
; - article si
e Data utput Ghargctanstcs * 2!‘::]‘:?%%\!&!\; |rgquunny lar
Numper of S1ze Channels 15 . Sirobe Ac ‘g” c?';laﬁ:::nl i)
. 201 lgvalg with ditfarent
Minimum Datectsbie S22 0.01 um lypical ;I:veu.'ra:aivers. Data laiched for

rmatn cona minimum of 10usec.

t compatibla with all
D“Pt:dg‘ﬁ:\ua 8 ue:: Includas
POS-200, PDS-300, DAS-Z
DAS-64. and PDPS-11C
mpersiure, - 2510 +40°C
;?Iih?:u: 0-40,000 1t (0-12.2 km}
umidity: 0-99% RH
{noncdndensing)

2
Sample area: .01@mm™ W 10X

Sampling Gapatilly magnification (dramond shaped)

volume sampling rate 0.13cm?®
sec 1w 10% magnihication

‘Lasar He-Ne TEMgy mode Emiranmantal

200 em -3 without ceincidence dead

4 h
Maxmur Number Doty 0 lima loss carreclion

50-60 hah 1 amp
ancentralion for  90% an ey e s
gcummq Accuracy 00 em * mth:c?"gﬁlsm{;!ng;?!v Pawer S v, 240V, £0-60 He Optionai
tima loss correcht e 152 n203 Em
Ca optics Co of an a] 18 BixExBW
Opties lemenl matched collacling i
I1s‘n: 2:; wilh optional intertarsnce waight 20.5 kg (45 pouw

fillet. All optics ¥z wava or betier
ovar raquired aperiure.

SYSTEMS INC.

o3 44372100 TWX 910.940-56581

PARTICLE MEARSURING

Lider, Colorado BO307 3

N

1855 Sauth B7eh Gourt. Bo

< PARTICLE MEASURING SYSTEMS

FEATURES

Real-Time Data Processing
Real-Time CRT Graphics

Up to 8 PMS 1.D Probes
RS-232 Serial Data Quiput
andior Remote Control

Full Alphanumeric Keyboard
Menu Oriven Setup

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

- a8

GENERAL DESCRIPTION

The PDS-400 is a general purpose data system
for handling up to 8 PMS 1-D probes simultan-
eously. It offers powerful real-time data processing
facitities with real-time dispiay on a built-in 7-inch
CRT having full alphanumeric and graphics cap-
ability. An optional printeripiotter allows
immediate hard copy output of anything display-
able on the CRT as desired. A standard serial
RS-232 I/O port transmits alphanumeric data to an
external recorder of computer and permits remote
control of the PDS400 by the external computer.

The system configuration is setup via a menu
which displays the current configuration as
retained in non-volatile memory. Each fleld in the
menu has several selections which may be exam-
ined by simply stepping through the selections via
a single keyboard key. Each fiald has a brief set of
explanatory instructions associated with it which
may be accessed by pressing the MELP key. In
effect, a brief operating manual is built into the
system which often precludes the need for
separate documentation.

Two sampling modes are avallable. The double
butfer mode is used to montor continuously active
processes without loss of data. The single buffer
mode is used with processes that require a setup,
sample, print and teardown cycle.

Up to B PMS 1-D probes can be operated simul-
taneously with up to 64 size classes per probe
having up to 17 million population capacity per
size class. Range control outputs are provided to
allow multirange {up to 4 ranges) probes to ba used
as well as single range probes.

Ali data, setup configuration and operating in-
structions appear on the CRT which has 256 x 256
pictal resclution (42 characters x 32 lines of text),
There are two particle memories, one for currently
accumulating particles and one for the last
complete accumulation interval. When the
accumulation Interval ends (timed or manually),
current data becomes complete data which may
be output via an operator selectable program.

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

Go/No Go dlagnostics are provided to allow seif-
testing of the system via an external CRT tarminal.
Diagnostics are self-idantifying and seif-
instructing. They Iinclude RAM, printer, keyboard,
serial port and probe DMA tests, The probe DMA
tast raquires the optional programmable probe
simutator module,

SPECIFICATIONS
Number of PMS Probs Inputs

Waximum Total Particle Rate
Numbat ot Size Classes

Availablein 2, 4, 8, or 8 Probe Varsions
100K wia DA hards

84 pat proba with 17 miltion population
capacity par size clans Up 10 4 renges
par probe.
Tynch dlagonal green phosphor, 256 x
258 Pictat, ranter scsh
" 31 shiftebie suto-repesting keys. Full

i plus speclal ]
sintue LED incicators.
2Z80, 2.5 MHz, STD 2300 BUS with 24K
Bytas EPRDM, 4K Bytes Volatile RAM,
2K Bytes non-volatite RAM

Non-volatile 99 year calendar and time.
of-day clock with 1 second per day
staility.

300 to SAN0 Baud  RTS/CTS handshaking
for data out, CTRIDCD handshaking foe
remote control

Avtlizbie for either Okidats MLB2A or
Axlom EX-820 printeripiotier. Reproduce
anyihing displayable on CAT. Regular
BS-Inch papsr with 40 saconds per page
tin Okidata. Elecirossnsitive Sinch
paper with 20 seconds par page on

CAT Display

Keybored

Processor

Clock/Calendar

AS-232 10 Port

Printer Qutput Port

Axiom.

Diagnostic Port Suitable tor any standard CAT terminal
(RS-232)

Physicat Tabla 10p or EiA rack mount, 19"W «

17°0 x 7'H, less than 30 Ibs.

Intagral implosion protection CRT. O to
C. O to 10K feet, No special

ventliation requirements

A7 to 400 H

S0 1o 125V at 1A or 180 10 250V at BSA

Environmental

inc.

00 -SCd 1300W

Wi3alsAS Ulu0 31011L8ud

PMS
PDS-400
March 1883
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TQOP AND BOTTOM WATER RESERVOIRS

SAMPLE

INLET SAMPLE

QUTLET

LIGHT

BEAM
- 1280

~1020 l___

TRAP 0.76~

DETECTOR 0.5-
(Comero, atc ]

DETAIL OF SHEAT!
AND SHEATH ROV

0.5 -1010
Y il
Sq 1| i X100
o, (F! L \
u ﬂ
S4aluration -
o 0.26 580 : \
[
2 3
m A
x ¥ \
o
[
o -
% Fig. ? Photograph of condensed drops formed in ¢ cloud chamber 4 \
> from successive air sumples at indicoted supersaturations from 2510 v \
LO%. ,
TEMPERATURE, T
? N\
Fig. 1 Shkerchofa thermal gradient diffusion chomber for detecting bl \ B
cloud condensation nuciel. Temperature difference berween upper ond M o
Jawer wei surfaces produces supersaturation, S, o5 Musireted in phase 3 9
diggrom (bartom) and in respltant dropiet growth on claud nutlel. in the g""
diggrom, © represenis gmbient vdpor presiure gl about mid-tevet of the Fig. 3 Typicel spectra of concentrations of CON v supersaturalion. v
chamber, ond e T represents the saturation vapor préssure with respect Data cgn often bt approximoled by power Functions of the form
1o water at that level. N = €5, where ¢ grd & ase consionts for a given aerosol. The doshed -
paortion of the line for ocegnside ar Hilu, Howaii, represents exirapo- 5
foted volues. o \
10000 ¢ \
T 77T 1T qu ':
3 - \
CUt I W « 3500 §9% gt \
- Buttalo, N.Y
Chamber aspect fatio (diameter to height) 55 (Kocmond, 19651 \
Maximum chamber height 1to 2cem ;,E W las0 SO
Minimum reliable supersaturation 0.4 to 0.7% _L.I.OOOE whilaface W, N.Y. 3
Typical maximum supersaturation Vto 3% FY o 3 \
Maximum draplel concentralion 1102 % 10%/cm? S- b :
Intake sample air temperature Top plate Ty = 3 E
le ainllow, £ g W ri05 S0
ke sample ow, . E
Intake sample air E o (2 mi tnland)
Nonturbulent z
lal Type wl ¥ "
%] Hile, Hawaii
{b] Chamber flushings #4105 L tem) z Ko L e
|¢) Tube length, L, vs flow Flem'fs) » <5 — © r sy S04 b E \ L
Minimum drop size detected rx lum C (Ocvanside) 1 E §
i E Kl IHE
‘o( poaoaannd P | g‘;

o1 [} [L+]
SUPERSATURATION, 5 (%)
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Figure 5,
Installation of decelerator on
University of Wyoming aircraft,

Figure 20. Examples of ice crystals

and oil-hexane technique.
all crystals.

collected using the decelerator
The scale shown applies to
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FIGURE 2.

Bulk water collecting system.
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1. — INTRODUCTION.

In 1970, at the Second International Workshop on Condansation and lcs Nuclei, all
but one of the cloud condensation nucisus (CCN} counters wera horizontal static-
! diffusion chambers operating in 8 manner kttie changed from those used in the 1950's
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