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TEXAS NUGEAR'S PORTABLE PAPER ANALYZERi
I

1 The ISper Analyzer is a ponable use the fxtory calibration that is probe, which ttsually 6., placed on
instrument that provides rapid stored in the analyzer's permanent the sample to be analyzed and a
non<lestructive analysis of memorv. This instrument provides microprocessor-lxtsed clearonic
lx >th the percent concentrations of a direo, digital readout of the per- unit that presents the metsure-
TiO and CACO in line papers, cent of TiO, and CACO in paper ment results in an "etsyto-inter-2 3 3

and the determination of coat- and the weight per unit area of pret" li>rmat on the alpha-numeric
weight TiO on lx >ard. I tsing mi. Tio,, on board. display.1he display shows percent-2

croprocessor-lxtsed tahuology, lhe TN ISper Analyzer is etsy age data, cuat weight in a variety
1 the instrument's analysis time is to opemte, guiding an operator of sela1able units, chemical symix >ls
! less than one minute, with preci- through each analysis sequence and instructions li>r each step of
; sion ranges from a few hun- and identifving w hen an error in the measurement pnicedure.

dredths to a few tenths of a per- pnicedure has Iren made. 'lhe in- 'Ihe clearonic unit is battetv-4

I cent. 'lhe Paper An.ilyzer also can strmuent cin be cirried to ditTer- powered, compaa and light-
) metsure the percent of Tio, ent areas of a plant etsily. .since it weight. It comes equipird with a |

and C.iCO, in powder or ligtud weighs only thirteen pounds shoulder strap, and a cartving han- 1
samples. and is powered by rechargeable die that also can support the unitO Texas Nudear flN) designed internal batteries. on a bench. Power for up to eight!

the ISper Analyzer especially for hours of operation is provided by
the paper industry, so that the a set of five internal Ni-Cad cells
instrument automatically compen. GENERAL DESCRIIYI' ION that are recharged, in-place, with a

! sates for the matrix effects of cal. plug-in charger unit. 'Ihe charger
j cium and titanium. u hen both are 'lhe TN Paper Analyzer is com- also can be used to operate the in- ,

i present. You cin input 3 our ou n prised of two interconnected strument from an AC supply. An |
j standards data for calibration or parts: a hand held metsurement auxiliarv battery pack, which clips

'

'
onto the Ixtse of the electronic
unit, is an available option.

The metsurement probe con-,

'

sists of two pans: a a lindricil de-
l

-

tector unit, and a head assembly
that is attachal to the detedor bv a

% ,

bly contains a shieldal radioiso-
lockable litting.1his head assens

-

4_'
tope source, w hich is covered by_

,,,V ''
a retracting shutter activated by

* N sample contact. 'lhe heid also
\ t g contains a set of special x ray hlters<

#
. mounted on a rot.itable disc.

Two metal plates one alumi-
, j num and the other titanium, are''

provided. Most measuren ents are
, made on the aluminum plate to

.tssure that there is no interference
In)lu elements in Linderlying tuale.
ri.ils. The titanium plate is usal.-

prilu.irlly N)r stand.trdi/ing the_j
~'

lost rt truellt.
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PRINCIPLES OF MODES OF OPERATION PRECISION h*

MEASUREMENT
The1N Paper Analyzer Ints two The expected repeatability of

'the'IN Paper Analyzer combines lxtsic nnies of measurement: per- metsurement in paper when the
cent TiO and percent CACO in TN Paper Analyzer is operating ata well-established analpical tech- 2 3

nique, radioisotope excited x-ray fine paper, and coat-weight TiO2 normal precision level is shown in
fluorescence, with advanced on board. Each mode can be nul- the tables below. You may select a
microelectronics to measure TiO, ilied for a selected metsurement lower precision option to reduce

l and CACO, X ray fluorescence is unit, factory calibration, "ttser-gen- data-acquisition time. Or you may

idealihr the application becutse it crated" calibration and for other prefer a higher precision for a bet-
; is a rapid and non<lestruaive measurement conditions, through ter-quality analysis.1he result of

means to metsure elements with the touch-type keylxurd on the selecting a precision that is differ-'

high precision. instrument panel. ent from normal precision will be
| With the 1 N Paper Analyzer, in TiO and CACO analysis, to change the data shown in the ta-

2 3

the sample to be analyzed is the sample may be either a single bles by a faaor of 2, % or %, de-
,

exposed to x-rays from a radioiso- sheet of paper or several in a pending on the precision selected.I

tope source fbr a few seconds. 'Ihe stack. The sample is placed on the
atoms of titanium and calcium in aluminum metal plate and the
the sample are cutsed to fluoresce metsurement probe is placed in
and emit x-rays characteristic of position. The analysis sequence

!each element.1he detecor system stans when the kevboard message

separates x-mys coming from the ANAIX is entered, along with the
sample into discrete energies and, parameter to be analyzed; it is

'
by measuring the intensity of each completed in 60 seconds, when
energv, determines the percent the percent TiO or percent CACO 3
of element concentration. is displayed on the readout. h2

1he hean of the system is a Analysis of coat-weight Tio, 1

~

\ V
central processor unit ICPU), is designed to apply to a broad
w hich coordinates the opemtion range of coat-material composition 3

*
of the probe with the electronics and thickness, and to take into ac-

unit acmrding to instruaions con- count the influence of TiO, in -

*

tained in its permanent memoir. the cardinard substrate. -

All factory cabbration data is
stored in this memory and the

| data is based on TN's experience

| over the years with many diilerent
types of paper. Paper composi.i

tions (k) vary considerably, how-
ever, and the fado T cilibation
nuy not apply accurately to all TAlllJi A: PitECISION (lil!PliATAllllflY) 01"% CACO , ANAIXSIS

3
ctses. For this reason, the analyzer AT lllE 95% CONFIDENCE IliVEl.
pnwides storage for the itser's

'

istandards data for cahbmtion. 'ihat
data is stored in an erasable, but . \-

still fairly permanent, second -

memory.1he internal power sup-
2. " "2 "3 " 3" "3' " ' " *'

ply is designed to always maintain
adeqtute power to the second . ,o u12 ais n22 o 3, g32 g33
memotv.

m o lo als 02o o 3i 0 31 03s
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SPECIFICKI1ONS ELECTRONIC UNIT

MICROPROCESSOR
GENERAL Z80A centnil pnxtssor unit; 12K
OPERATING TEMPERATURES WEIGIIT PROM,8K ltut.

0"C to 60'C (32 F to 140 F) 2 lbs (0.9 kg).
DIMENSIONS

POWER SUPPLY 9.5 in.x 4 in.x 9 in. deep (24
MEASURING llEAD cm x 10 cm x 22 cm).Internal: 5 x 1.5V rechargeable

D-size Nicid llatteries. EXCITATION SOURCE WEIGitTExternal: clip-on battery pack, as 20-mci Fe-55.
alxwe (optional). 8 lbs (3.6 kg), with internal
AC (l10V/220V) battery charger; ""

SiItTI'lliR MEC1IANISM
tipical operating time per charge
is 8 brs., recharging time is 15 hrs. Sample actuated, fail-safe. ogspgay

Alpha numeric (16 segment x 4)
FILTERSSYSIliM WEIGlIT and numeric (7 segment x 4) LCD.

13 lbs (6 kg). Set of 4, externally switchable.
CONTROIS

DIMENSIONSSillPPING WEIGitT j x 4 touc%' > @md.
7 in.(17.8 cm) diameter x 1 in.56 lbs (24.5 kg), in suitcase.
( 2.5 cm ) SEALS

Weatherproof.
i WEIGlFI.

PROllE UNIT 3.3 lbs (l.5 kg).
- SYSTEM

X RAY Dlill!CTOR
l

fly window, Nai (TI) crystal on 2 MEASUREMENT MODES
in. diameter photomultiplier TiO , CACO in paper; wt.2 3

Itube; built in reference source for TiO in coating.2
stabilization.

DISPLAY FORMAT ;:
IDIMENSIONS Instructions, readout and'

2 in (6. i cm) diameter x 8.75 in. element symbols.
(22 cm).

CAllllRATION
Factory calibrated in all modes
and up to 48 user-controlled
calibration storage locations in

TAllll!II: PRFCISION O(EPEATAllli.rIY)OF'A TiO ANAIXSIS AT memory.2
Tile 95% CONFIDLNCl!1.EVEl,

OPERATING UNTIS
2l'p to 6 selectable; e.g., liv 3300 ft ,

2g'm .

20 0 06 0 07 nio all o li 0 16 PRECISION OlrrlONS
4 selectable precision levels for

io o 02 nos o<r o 10 n12 nii measurement times of 4 seconds,
upwards.

|m 0 02 one o o~ oan n12 o is

80 0 02 0 06 oiki 0 09 n12 0 15 STANDARDIZATION

Automatic for source decay,
100 0 01 oui mr mn o 12 nio

detector etliciency and zero drift.

I

N______-_______ ______ _ _ - _ _ _ - - . _ _ . . _ _ , _ - - _ _ - - - -
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11iXAS NL'CIIAR RAMSEY INGENIEROS, S.A. A am-"Ik)x 9267 Santa Ana llaja,23
Austin, Texas 78766 Aladrid 34, Spain As reliableas tomom>m
Tekpix>ne (512)8360801 Tekpix>ne: 734414)6
Telex: 77-6613 Telex:(831) 13081 REPRESENTED BY:

Cable ItutSEYSA CHARLES T. MORGAN CO., INC.
500 Maple St.

RA31SEY ENGINEERING COA 1PANY ITALY Hathorne, MA 01937
1853 West County Ikiad C

(617) 774-3215 (617) 665 1995St. Ibul,51innesota 55113
Tekphone (612) 633-5150 RAAISEY S.P.A.

Telex: 29-700i Via Grazioli,26
Cable ItulCO 20161 Milano, Italy

Telephone 026164X)6i
*'

CANADA

UNrrED KINGDOM
RASISEY REC 13D.
385 Enford Road
Rithmond Ilill, Ontario, RAMSEY PROCESS CONTROL
leiC 362 Canada llMITED
Tekpix>ne (416) 883-1881 109 0yster tane
Tek x: 06986722 Ilyileet, Surrev
Cable itWREC isT149]S-England

Tekphone (09323) 40533
Telex: 851-929936

AUSTRAIJA Cable R.ulENG

R.OISIX GAllGIIER ENGINEERING IIO IJ A N D
P.O. Ik>x 228
20-22 Ik)x Ihud
Caringlub, New South Wales 2229 RAMSEY ENGINEERING, II.V.
Tekphone (02) 5212936 Taren Ibint Vlasakkerweg 1

(O2) 525-6188 3811 MR Amersfoort,llolland
Telex:(790)M26H60 ItulCO Telephone: 033-18800

Telex: 8 6 6-79083

SOUTII AFRICA

ILO1 SIN ENGINEERING AlRK'A
( l'lY ) IJU.
P.O. Ik>x 19 4
I:lorida 1710
Jolunnesburg, South Africt
Tekplutne 641910
Telex: 9u186137
('able: CYllERNEllCS

O
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THE ALLOY ANALYZER:mca ea c,.,
O TN's answer to positive material identification in the 1980s
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Note sixsv k a tytick, gntable, accurate eliminate arstly mins lxfore thef vippen,I
and nonikstrtictit e urg' to idaittp metah, rtslucing dounthne arutinnte, arut

%'3
arulto make a <punuitatiie anahsis a mb- sating dolkris.
ing lx)th the t)pe and elementid comfxni- 11x Alloy Arudsur B nesatile enough
tion ofalkos. Ifyr>u h<n e the rtsporutbility for irtually anyippliauton dva nath
for ensuring tIxit alloy materials arv ofthe psitit e identifiauton ofmetah in nreinvl

~

,f anm1qrtifianicnu,ileNhnhiahnr, shifnnenn, in-stock nuuerials, or at on-site
4 '\ frvm Tertu Nuchttr, a tix cpudity a>ntrvi johs. In a nuuter ofsecoruk (t1pically 20- |,

solution 30u lxue Ixvn kxkingfor 1 bis 30), materiah can he diecial tlxxvughly'

stateif the<irt instnament is unicpiety arul nonikstructu ch; so druyour u ork
< U./ suitalto condxit theproblern c(materiah aut anstinue at an eftcientpice. W1xvi

mislabeling dwit nomicdly rinn alx>ut it conus to combinalperfcnnunice and
tuopmstt, but often tuhigh cu ten to fattuns, tlx Allo 3hiahar & the anost
fipeen pentent. lt am ixlpyvu cptiddy praaladinstnmuvu antifahk> trxkry

nw Alkry Arukw.frnm Tkttas
Nou kw, is de state <f de art st+
ltelwort ks defMsortie renterksh
kAmts/wtuwe rush <furnherun
. dW ...u

Positive maten. l identification discovers. . .

a
a new era of technology.

1he Alkiy Analyzer operates on reclurge- The clunw ofidentity error with the
able tutteries and is so lightweight, com. TN Alkyy Analyzer is less than one percent.
gua and portable tlut you can check Repeat measurements cut even tlut kiw
on-site welds, snull samples and varial figure dranuticilly. The equivalent of one
pipe dimensions with little or no surface hundral types of alloys are stored in its
preparation. Operator interpretation is memory, to answer most neals with built-
not necdal, because the Alk>y Analyzer in, pernunent cdibration. Up to eleven
provides direo ILD readouts of alk)y type elements can be analyzal.

O analyved, element and percent of con- 1he instrument represents a high-
centration. It is pre-calibrated at the technokigicd combination of proven anal-
factory for even greater mnvenience. ysis techniques with advanced micropro-

%>u cm do more, quicker, without cessor clearonics. TN's Alk)y Anal >7er is
adding to the workh ud of lab technicians. so far advancal, in fact, tlut it neals no
one person utn verify more materials specific, radioaaive-nuterials licensing on
with greater precision ilun he could using your part and cin be shippal 5la normal
non ytuntitative acid tests. With the Alloy air routes. On the job, it neals only the
Anal >ver, he neals far kss experience care yuu would give any other fine-quality
tlun sgurk test readings require. lie can test instrument.
lundle the job with greater speed tlun Industry acceptance of the Alk)y Ana-
previous, portable x ray tests alk mul; and lyzer already has ushered in a new era of
he chies not luve to cut a sample, replace positive nuterial identification. This practi-
it, then go luck and check the replace- cal instnament is the means to future cost
ment-the piece he checks is not nurked savings and to the increasal profitabihty
in any way. tlut results. It symbolizes the kind of pra

Wu get accurate quantitative analyses, gressive technohigy tlut lus established
with no neal for comparatim standards. a worldwide reputation for TN, Texas
Surfaces can be rough and irregular, larger Nuclear.

,

! or snuller ilun the unit's testing aper-
M ture, as long as the area measural is free

of guint and scale, and is chemically
representatiw.

t

1

1
__ _ _ _ _ _ _ - _ _ - - - _ _ - - . - - - - - - - _ - - _ _ _ _ . _ _ _ _ _ _ _ _ . - _ _ _ - - .
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X-ray fluorescence gives you accurate,.

non-destructive testing.
.

TN's Alkyy Analyzer comes to }Uu comen. interpreted from the element compo-
iently packaged in its own carrying case. sition scin.
Induded are a hand-hekt measurement The twu lusic modes of identification
probe with cable, electronic unit, shoulder and analysis can each be specially modi-
strap, charger for the internal battery, fled by the operator to alter the measure-

t auxiliary battery pack with durger and ment precision, provide sample-size cor-
a 15. foot extension cable. rections and other features, through the

In operation, the probe can be either touch-type keyboard. In this way, for exam-
lund-held on the metal to be analyzed or ple, the Alkyy Analyzer can handle small-1

set up on a bench, so tlut samples can lv size, irregularly shaped samples and can
placal over the probe's aperture. 4 hen perform non-contact measurements on
the operator initiates a measurement, the high-temperature surfaces.
protective shutter meclunism opens, ex- The system's direct readout clearly
posing the sample to kiw energy source identifies the type of alloy; and, when anal-
radiation. Atoms of elements in the metal ysis is requested, the concentration of ele-
fluoresce and emit x-rays dumaeristic of ments in that alloy are displapxl with the
tlut particular element. The detector sys- chemical symbol for each and its percent-
tem then measures the intensity of the age. Measurement precisien depends on
duraaeristic x-rays emitted, to determine the element and total alkyy c mtent, as
the element concentrations. It identifies illustrated in Table A.
an alk by its unique combination of ele- 'Ihe Alkyy Analyzer's intenul redurge-3
ments. It pr nides quantitative analyses by able lutteries will provide six to eight
nuking appropriate corrections for inter- hours of normal operation in die field.
element matrix effects. Results are shown The redurgeable battery Ivck adds ap-
on an alplunumeric 1.CD display.. proximately seven more hours of continu-

The eleven elements included in the
(Q)

ous use.
Alkiy Analyzer's program are: titani>4m fly combining the wellestablished
(TI); rmuulimn (V); dxumium (Cr); technique of " radioisotope <xcited wray
numpmac (Mn); irrm (l'e); cohalt (Co); fluorescence" with advanced microelec-
nickel (Ni); aypr (Cu ), nichima (Nb); unnics, the TN Alkyy Analyzer gives )uu
mohhlenmn (Mo); and twisten (W). the most praaical means for rapid, accu-
Approximately one hundred important rate, non. destructive identification and
engineering alkiys can be identified by anal} sis wailable today.
sume. Alk 3 not in the memory ctn be3

TAllLE A
ANAIXSIS PRECISION (% ) AllSOLLTTE EUiA1ENT

FOR SOA1E UllRARY AM.OYS

EIDirNr
%

Alloy Tnw Tl V Cr 5tn l'e Cn Ni Cu Nh Ato W

Cr Mo 0 03 0.02 a1 0.3 0 55 0.35 0.9 07 0.025 0.02 0.04
(2% Cr!%0

Wink % 346 0 04 0 02 03 04 0 55 05 06 05 0 02 0 02 On6
* Winitu 316 0 03 0 02 03 03 0 55 05- 0 55 a5 0.03 0.025 0 06y

INCONil. 625 0 06 0 04 04 04 04 06 0 15 03 0 05 0 05 0 05

IIAS11110Y X 0 06 0 03 0 35 O_35 05 0.6 02 0.35 0 00 0 065 0 05

/

\
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The one-of-a-kind investment>

~ in bottom-line savings.

TN's Alkyy Analzyer is a unique instrument Texas Nuclear's 25 rars of expe-3

for sohing a variety of critial needs in in- rience in instrumentation, plus its un-
dustry. Now you can check incoming ship- matched record for innovation, have given
ments and in-stock materials, quicidy and the company worldwide recognition as a
simply. You on pre-identify construction leader in measurement technology.1he
alloys with extraordinary confidence. You Alk)y Analyzer is an impressive example
can identify materials after failures; or, of TN's progressive approach to advancing
better yet, disctnrr problems trfore they the accuracy and case of rapid, on-site ver-
become catastrophes. ification of important engineering alloys.

Was that replacement valve 304 Contact your nearest 1N repre-
or 316 stainless? What alkyy is in that sentative for the latest in today's (and
long-stored tx)x with no label? Did they tomorrow's) technology. Or wTite to
deliver the right rods? Can you verify that Texas Nuclear, P.O. Ik)x 9267, Austin,
certification lxfore sending it to the cus- Texas 78766. Phone:(512) 836-0801.
tomer? Is there a way to expedite failure Telex: 77-6113
analysis? Will that assembly hold up in
critical senice?

You can take the Alk)y Analyzer to
the stock room, the field, the lab or to the
vendor's site-wherever those answers
are needed

whether your job is engineering,
construaion, fabrication, erfining, petro-
chemicals, processing, scrap metal, pulp
and paper, nuclear power, military hard-

,/3 ware or any other activity where the need
) for po ,itive material identification exists,t

; the 1N Alk)y Analyzer is an investment
with tangible returns.

Ihnvntime an be avoided Safety can
be impaned You can eliminate errors,
promote etliciency and save total wurking
time. Your customer relations can ir en-
riched. And your lxxtom-line profits can
cam a txxist.
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Thorough service on a worldwide basis..

L ; f'\,

'.j .

USA. ' ITALY
Texas Nuclear Runsq Italia S.RL
Ik)x 9267 Via Gr.u.ioli,26
Austin, Texas 78766 20161 Milam
Tekpixxe (512)8364)H01 Italv
Telex:774113 Teliplyxe 02416r011/2/3

Cable: RutSO
st ,' F Cor pany Telex:313418 RelSO I

St. l'aul, Minnesota 55113 UNTED KINGDOM
Tekpixxe (612) 633-5150 Runsey Pnxxss Controls Ltd
Telex: 29-7001 109 Merim e
Cable: RulCO 11 Surny. AT149JS

CANADA xxe 44 (09323)40533
Hantsey RECItd Te 929936
385 Enford ikxxl Cable: RulENG
Ridinuxx!Itill,Ontark)L4C 3G2
Canada llOIJAND
Tekpixxe 416 883-188 Runst Enginaring B.V.
Telex: 06-986722 Via - mrg 1
Cable: RutREC 3811 MR Amenfix)st

Ik>lland
AUSlRAllA Te xxe 033-18800

tg F rring Te M179083

20-22 Iku ikxxl
Caringluh, New South Wa!cs 2229
Australia
Tekpixxie. 02-525-1488
Telex-(790) AA26TO RulCO

SOUHI AFRICA
j ]Fgxxring Africi(Ity)Ltd

11xida 1710
Jotunnesixirg, South Africa
Tekpixxic 674-1910
Telex:(9W)4-25857

SPALN

b 23
. Madrid 36

khwwe 731464)6
73M7-11

Telex-(831)43081
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SPECIFICATIONS .

'

.

c_. . . .

Ambient operat- 32 F to 140 F(O C to Weight: H lbs (3.5 kg) includ-
iing temperature- 6(fC). inginterna batteries;

1I lbs (5 kg), with addi-
Maximum sam- 248 F (120 C). tional battery pack.
ple temperature:

Display: dual windmv, liquid- -

11attery life: (contained in unit) crystal alpha-numeric
6 to 8 hours contin- readout.
uous use per ciurge
(reclurge time 14 Controls: 4 x 4 touch-type key-
Imurs; AC/DC clurger board (plus remote
included). control at probe).

Extended battery 6 to H hours of con- Other features: cligmn shoulder strap
pack life: tinuous use per clurge and carrying fundle/

(reclurge time 14 bench stanit.
hours; AC/IX'clurger
included) System Element 11 elements (Ti,V, Cr,

coverag;: Mn, Fe, Co, Ni, Cu, Nb,
System weight: 13 lbs (6 kg),lusic Mo,W).

system plus batteries.
Display format: alkw type (c.g. SS 316,

Shipping weight: 40 lbs (18 kg), in INCO 625); element
carrying case with all symbol (e.g. Cr) and
access > ries including % value.
luck-up battery pack,
standards, etc. Measurement Identification and

males: analysis.

Iw)he Unit
Modifiers: precision (4 !cvels) %,X-ray excitation

w>urces: Fe-55 and Gl-109. 1,2,3; size correction
'(3 finaars) for size,

X-ray detector: liigtuluality, gain. stupe and air gap.

stabilized. Standardization: autonutic correaion
for source detecor

Measurement 1.5 in x 0.5 in and its cluraderistics.
area: (3 H cm X 1.3 cm),

aperture size.

1%>be slic: 7.0 in (17.8 cm) diame-
ter x 2.8 in (7.0 cm)
wide housing.

Weight: 5 0 lbs (2.3 kg).

Electric Unit 9.5 x 4 in x 9 in (2 61
Dimensions: cm x 10 2 cm x 22.9

t cm) dee;x 12 in (30.5
cm) deep, with exter- <

iul tuttery [uck.

O

H
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CONVEYOR SCALES

For continuous weighing of materials on all types of conveyors

The WS Series Weigh Scde system Outputs are compatible with stan. The detector is a high efficiency ion
provides a measurement of total dard recording and control chamber which is heated and
weight and total weight per unit equipment. thermostatically controlled to
time. Typical uses include recor- eliminate temperature variations
ding controlling and totalizing The accuracy and simplicity of the and moisture condensation. The
materials for a wide variety of pur- system make it ideal for weighing detector housing is weather-proof
poses such as shipping. storage. in- applications in the mining. fertilizer. and is constructed to meet the
ventory. batching. and mixing. The chemical. cement. pulp. paper. and explosion-proof requirements for
system can be used on various food industries. to name a few. Class I. Group D Division I hazard-
conveyor types including drag ous environments.
chain conveyors. vibrating con-
veyors. and inclined chutes as well The integrator is of modular. solid

I as standard conveyor belts In most state design. It is housed in a dust-
installations no modification of ex- proof. weather-proof NEMA 4
isting equipment is required; having enclosure (explosion-proof available)
"A" frame construction. the scale Source Housing, Detector
assembles around the conveyor and Integrator specifically constructed for operation

n severe environments. The meter is
and bolts to the frame. Since of the rugged taut-band variety
operation is non-contacting and The basic WS system consists of

calibrated 0 to 100 percent of scan
there are no moving parts: there is two n,aior components-an A

in ten major divisions. Standard cur-
no friction wear and maintenance is frame which houses the source and

rent outputs are available (4-20 mA.
negligible. detector, and an integrator. The

10-50 mA and I-5 MALupper portion of the A" frame
Every cornponent in the basic contains the source and shutter
system has been engineered speci- assembly. The bottom section
fically for the scale. The result of houses the detector. The source
this matched component design is housing is supplied with a
rehabihty and performance far Cesium 137 source ranging from 20

"A" RA Esuperior to any previously achieved to 200 millicuries. The source is
with nuclear scales SHUTTER OPERATINGsized to meet the requirements of

HANDLE,

Design and construction meet the the speafic application.I
SOURCE HEADsafety requirements of the NRL

/and Agreenient State licensing
]agencies - n g

Another important feature of the
WS system is built-in recabbration
The time required for recahbration j
is considerably less than that re-,

quired for conventional weighing
methods and there is no need for

,

j costly and hard to handle acces- pt. J - - - ~ v
sory equipment j ! 's

DETECTOR HOUSING

k
. __ h)["i
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Scale Features Operation / Optional Output Calibration /

and Control Signals
* Easy and economical to it is not necessary to plot,the

install without alteration of response for various belt loadings.
The WS Belt Weigh Scale operates For most applications the linearityexisting equipment.

n the principle of gamma ray ab- correction is adjusted automatically* Non<ontacting. eliminates
sorption. A radioactive source when the unit is standardized. THISwear of scale and con-
emits gamma rays which pass IS AN EXCl.USIVE TN FEATURE.veyor parts.
through the matenal on the con-

* Operates equally well on
inclined or flat conveyors. veyor to the detector. The rays are The Scale is calibrated by setting an

* Absence of movire parts absorbed in proport;on to the mass approximate sensitivity. running a

minimizes operating and of the material on the belt. Those material test and setting in a cor-

maintenance costs. rays passing through without being rection factor on a calibrated dial.

* Operates on reversing absorbed produce an electrical cur- There are five different calibration

belts without modification. rent in the detector. The integrator techniques available so that any ap-

* Not affected by belt converts this current to a signal out- plication situation can be accom-

tension. put that is proportional to the mass modated. ,

* Not affected by idler of. material on the belt (belt loading).

alignment. A convenient time-saving method

* Rugged construction for of recalibration is provided. No

severe environments. The WS Belt Weigh Scale eliminates costly equipment is needed. To

* Installs !n only one foot of one signal handling step common recahbrate, the calibration plate is

belt length. to other nuclear and electronic put in position in the radiation

scales. In the WS Scale. the linea- beam when the belt is empty The
rized loading (Ib/ftl signal is multi- calibration plate represents a known
plied directly by a belt travel signal belt loading and provides a fixed

installation (ft); to produce a total weight ilb) reference point for recalibration
signal eliminating the Ib/ft to Ib/ min regardless of changes in source. g

The WS weigh scale is designed conversion. This is accomplished by detector. or electronics. W
with a "A" frame construction to use of a digital belt travel sensor
simplify installation. The "A" frame which produces a pulse for each in-
is assembled around the conveyor crement of distance traveled by the
and bolts to the conveyor frame. belt. Each time the scale receives a
The unit is installed at a convenient pulse it accumulates a group of
point in the process stream The in- counts which is proportional to belt
tegrator may be mounted at the loading. The weight signal is moni-
point of measurement or up to 5000 tored by a current converter to pro-
feet away from the actual installation duce a current output which repre-
on the belt sents throughput (TPH).

=

1

OUTPUT AND

--| g}
CONTROL SIGNALS

I . ,.

1
WEIGH (PULSE OR
CONTACT CLOSURE)

* * " " " "
BELT LOADING

Lt T"% d >

RATE (TPH)(CURRENT)

OlGITAL DELT TRAVEL SENSOR

' user supplied
operation of the WS Scale output options permit almost any
conceivable weighing and control mode.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ - ____
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,, --+ . . _ _ _ _ _ ,,.

36h924 m)- MSHUTTER OPERATING -- %

SOURCE ASSEMBLY -
-

ym
|
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SHUTTER & CAUBRATION - r
PLATE HOLDER /

-

I RADIATION BEAM ~ d .

~
,
|.m'

|
INDICATIVE OF -- 3. ~ c.E / - | / /f|ji ' , \\ '..

24" (610 m)(24' BELT),

1 32"|813 m)(36" BELT)BELT PROFILE ; M // f );,

DETECTOR ASSEMBLYq j

' 38"( 5 m)(48" BELT)
f

I / ' ,, /j| f'

, ,

i

ji i i;

55"(1397 m)(24" BELT)
- - - - --- 70 0778 m)(36" BELT) -2

82"(2083 m)(48" BELT)

Specifications

General- Gauge Head- Process Temperature: Unlimited.
Interconnecting Wiring: Single

Accuracy: within 1-3% of test Radiation Source: Cesium-137. four conductor shielded cable.
load depending on application. doubly encapsulated in a heliarc

Threaded Conduit Connector:(Consult factory) welded. stainless steel capsule.
% nch (19 mm).s n s to 200Current Output: Throughput hC" s Weight: 220 to 280 lb. (99.7 tori

1-SmA (0-6000 ohmst 4-20mA
(0-1500 ohmst 10-50mA (0-600

Radiation Source Housing: trad 127 Kg). depending on belt width.

ohms) (May be grounded or nd special metal alloys. Radiation

isdatedt levels are below 5 mR/hr one foot

Readout: but-band meter (indi-
from any accessible surface except Integrator-
w&n the measurement kam.cares throughput). 5 Digit Tbtalizer

Time Constant: (Ad ustablel
Design and construction meet the Circuitry: All solid state. in-

i

Range is selected for apphcation. safety requirements of the NRC and tegrated circuits used where applic-

Power Requirements: 115 or 130 Agreement Sam knsing agendes. ah Mar consnucdon.
VAC i 10% @ 50-60 liz. Shutter: Three position. lever ac- Linearity: Better than 0.1%

tuated steel encased lead block. Operating Ambient Temperature:
Constration: Designed to meet May be locked in closed position. -20oF (~29 C) to 140oF (60oC).

CSA requirements. Detector: lon Chamber. heliarc Enclosure: NEMA-4 enclosure.
welded. stainless steel. guard ring Dust-proof. moisture-proof con-
construction. Temperature con- struction. Designed for operation in
trolled to eliminate humidity effects. severe environments. (explosion-

Operating Temperature: -400 proof optional.)
to 155 E Thermal isolation or in. Dimensions: 12 in. (31 cm) high.
sulation must be provided if tem- 10 in. (26 cm) wide. 5% in. (13.5 cm)
peratures exceed these limits. Con. deep.
sult factory.

- _ _ . . _ _ _ _ _ . _ _ _ _ _ _
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USA HOLLAND
TEXAS NUCLEAR RAMSEY ENGINEERING B.V.
Box 9267 Vlasakkerweg i
Austin. Texas 78766 3811 MR Amersfoort
Telephone: (5121836-0801 Tblex: 77-6413 Holland

Telephone: (33) 18800 Telex: 79083
RAMSEY ENGINEERING COMPANY
1853 West County Road C
St. Paul. Minnesota 55113
Telephone. 1612) 633-5150 Telex; 297001 g

RAMSEY ITALIA S.R.L
Via Granoli. 26
2ol61 Milano

AFRICA t y

RAMSEY ENGINEERING AFRICA Telephone. 102) 6460041/2/3 Telex: 313448
(PTY) LIMITED
PO Box 494
Flonda 1710
lohannesburg. South Africa SPAINTelephone: 1111674-1910 Telex: 42 5857

RAMSEY INGENIEROS S.A.
Santa Ana Baja 23
Madnd 34
Spain

AUSTRALIA Telephone. II) 734-44 06 Telex. 43081 hRAMSEY ENGINEERING (1) 734-67-41
PO Box 228
20-22 Box Road
Canngbah. N S.W 2229
Australia
Telephone: (02) 52 5-4488 Telex: 26860 UNITED KINGDOM

RAMSEY PROCESS CONTROLS LTD.
109 Oyster lane
Byfleet. Surrey KTl491S
England
Telephone. (9323) 40533 Telex: 929936

RAMSEY REC LTD.
185 Enford Road
Richmond ibll. Ontario L4C 3G2
Canada
Tblephone: (416) 8831881 Telex: 06986722

IT{(Box 9267
TEXAS
NUCLEAR
Austin. Texas 78766
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Technical Specifications
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* Non contacting unaffected by process temperature, pres- + Broad spectrum of system configurations matches perform-
sure, viscosity, flow, caustic or abrasive material, ance to application requirements.

* All solid. state circuitry for utmost in reliability and ease of . Applications include:
field maintenance. Density Control

Glass epoxy plug in circuit boards. Percent Solids Control

O + Factory Precalibration available for all systems.Mass Flow Measurement and Control
*

Other material characteristics
* Span Calibration plates available on all systems. integrally mounted options: source decay and temperaturee

* Gain Independent Standardization eliminates span adjust. compensation, linearization, mass flow multiplication and
ment when restandardizing. totalization.

- _
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GENERAL SYSTEM CONFIGURATIONS
O

The Texas Nuclear SG Series Density Gauges are rugged, low Using high stability sclid state circuitry, the SG Series den-
maintenance instruments designed for continuous, on. sity systems will satisfy the performance requirements of
stream service in all industrial environments. In addition to even the most stringeqt applications. Two basic systems, the
being widely used to measure the density of liquids or slur. SGF and SGH may be selected to meet requirements for op-
ries in process lines, the gauges are also adaptable to the tions and easc of set up and use features.
measurement of solids in bins and on conveyors. Tt e sens-
ing head contains no moving parts and functions without A targe selection of optional features are available with the
contacting the process stream, in most cases, it is simply SG Systems, including liaearization, mass-flow multiplica-
clamped to the pipe without interrupting the procass. ticn, totalization, temperature compensation, source decay

compensation, Hi-Lo Alarm relays, shutter switches, explo-
The accuracy, simplicity and proven performance of Texas sion proof gauge head, factory precalibration, and calibra-
Nuclear Density Gauges have led to their extensive use in tion plates. NEM A, panel mount.or explosion-proof transmit-
chemical, petro chemical, mining, pulp and paper, food, and ter enclosures may b6 provided.
cement industries. Their rugged construction and high
tolerance for industrial environments have enabled users to SG Series gauges are easily installed on pipes and con-
improve quality, increase productivity, and reduce produc- tainers. A pipe saddle requiring four bolts is used to clamp
tion costs without taxing instrumtnt maintenance capabil- the source and detector to process pipes. Installation can be
ities. quickly accomplished on either vertical or horizontal lines.

Vertical pipes are preferred on most slurry applications

OPER ATIO N when solids in the product have a tendency to settle out. In
addition, standard Z-mount saddles are available for pipe

SG Series Density Gauges consist of three components: a sizes from one through four inches to provide increased sam-
source head, a detector, and a transmitter which incorpor. ple thickness when required.
ates the power supply and signal handling circuitry. The

!
^

\[ ' *

source head and detector are installed at a convenient j

measuring point on the process stream. Gamma rays from y '

-* 4

\/[gthe scurce pass through the process material and are ab-
$sorbed in proportion to material density. The radiation

!g # i
-reaching the detector produces a signal which is inversely re- -

' '

lated to material density. An increase in product density
results in a reduced detector signal. -

The detector signal is processed by the transmitter which is
a separate unit that can be located conveniently in any =="" -

.
,

general purpose area. A wide range of electronic configura-
~

tions, in various types of enclosures, is offered in the SG ==r f ,, r
Series allowing for the selection of an ir,strument best fitted |'

for the individual apphcation at the lowest possible cost. *

\ .,
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CALIBRATION ACCURACY CONSIDERATIONS
ON SG SYSTEMS

GENERAL

O- The niajor accuracy parameters of concern in a radiation
The SG systems may be calibrated using one of several pro- density gauge are Precision (Repeatability), Linearity (Track-
cedures tailored to various applications. These include tech- ing), Stabihty and Cahbration Accuracy. For any set of
niques utilizing only a single sample point such as water or a application parameters, the expected performance of an
process sample as well as techniques utilizing data from SG system can be determined by your Texas Nuclear
complete sets of sample points. representative.

FACTORY P"EC ALIBRATION.(Optional)Given complete pro- PRECISION. Precision is determined by many factors. The
cess material data, Texas Nuclear can accurately estabbsh a most important are source size, system time constant, pipe
calibration curve for a particular application. The operating size, pipe wall and the process material. SG systems,
level of the user's gauge is established by setting up the employing a high efficiency detector in conjunction with a
gauge on a pipe f ull of water (or empty if operating density is wide range of source sizes, easily meet the precision require-
closer to zero than 1.0 spec fic gravity umts). This operating ments of the most stringent applications. Standard devia-
level along with the process material description and other tions of better than 1 0.00001 specific gravity units may be
apphcation variables are fed into a computer program which realized depending on the application. Typical precisions are
calculates the gauge calibration settings, in the range of 0.0001 to 0.001 specific gravity units.

STANDARulZATION. In order to compensate for wear or LINEARITY. The radiation absorption process produces an
buildup in the process line, the effects of source decay and inherent non-linearity in the output of all nuclear density
minor electronic changes, the gauge may be periodically re. gauges. The degree of non-linearity and its importance to the
standardized. Restandardizing the gauge references the user is dependent upon the application, in very narrow span
measurement to a fixed point. This type of standardization applications, the non-linearity is negligible. In many situa-
usually provides the optimum reference for a radiation den. tions, however, such as mass flow measurements, signal
sity measurement. A pipe full of water, with or without linearization is essential. The non-linearity of a density
Standard Block, or an empty pipe, with or without Standard gauge may be anywhere from 10.1% to more than 125%a

Block, may be used as a standardization reference point as depending on the application. The main parameters affect-,

appropriate for the particular application. ing non-linearity are density span and pipe size. A Texas
NucHr linearizer may be provided to insure a linear output

2 EQUIVALENT ABSORBER PLATES. (Optional) The normal over the entire measurement span.
standardization and recalibration technique employed with

_

all SG Density Gauges provides for complete and accurate STABILTY. The principal factor affecting the stability of a_

cahbration checking (both suppression and span set +ings), dent tv gauge is source decay. Since the source (normally
-

"On-Scale" ca:ibration plates are also available for use as Cs137) decays at a fixed rate, the effect of source decay on
"

an additional calibration check. Either of these cahbra- the measurement will be dependent solely on the f raction of
- tion methods can be performed readily by non-technical the available radiation which is absorbed over the range of

personnel, density measurement. The main parameters determining the
effect of source decay are density span and pipe size. When
this effect excer ds acceptable limits, a source decay com-

COMPONENT CONSTRUCTION pensator can be provided.

The size of the source head supplied with the SG System is
CAllBRATION ACCURACY. Ultimate calibration accuracy isdetermined by the source activity required for the

#PP #"U"-
which are representative of process material. In most cases,

The source has a three position (open-closed standard) f ctory precalibration may be provided. Given complete pro-

manually operated shutter. A slide-type shutter is normally cess material data, Texas Nuclear can accurately precali.

supplied. A rotary shutter is available as an option. Shutter brate an SG system limited only by the Jifference in pipe ID

position indicator switches are also optional. between user's pipe and the factory's calibratica pipe.

"

OETECTORS. The high efficiency ion chamber detector is
thermostaticaly controlled to insure stable operation. The ",** DEED i*

witng ,o

detector is contained in a weather-tight housing. Explosion. causwca u m an

,'
proof detector housings (Class I, Group C & D, Class 11,

,

C MEAD
sounct

Groups E, f, & G and Class Ill) are available. , to STORME
a saa

yociscromse onsity

INDICATOR TRANSMITTERS. All SG transmitters use plug.
-

in circuit boards with gold plated contacts for ease of main-
tenance and high reliabihty. Boards are of the highest (p "I |so

C "O' i i i
' " *quality epony-glass material. Industrial grade circuit compo- corootkte

'nents which have been tested for extreme environmentai
conditions are utilized All SG systems are designed to meet urts
the requirements set by the Car'adian Standards Associ.
ation. % M r Com@ Systn Wt Cwnt mocou

. . _ _ _

m
.
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FEATURES 0F THE SG SYSTEMS

GENERAL ACCURACY ENHANCEMENT

SATURATION IMMUNITY. The apparent change in specific OUTPUT LINEARIZATION (Optional). The Texas Nuclear
gravity represented by an empty pipe condition is of ten Density Gauge Linearizer is specifically designed to linearize
several times the range for wt.ich the instrument is cali- the signal from a gamma ray absorption type density gauge.
brated. Hence, a density gauge can require several response This unique device generatas a mathematicztly true repre-
time constant intervals to recover to an on-scale reaoing sentation of the radiation absorption function using no diode
fr:m an empty pipe condition. Texas Nuclear SG gauges are fcnction generators, piece-wise approximation devices, or
d: signed to eliminate this phenomena. The SG will come on breakpoints. Non-linearity correction is automatic and there
scale shortly af ter the process is reestablished ani, then, are no linearity controls to be adjusted. Calibration is ac-
r; cover to a proper reading with the normal time constant. complished using exactly the same calibration data as

employed for a density gauge without linearizer. In addition,
MANUAL OVERRIDE. The SGF System is provided with a the linearizer automatically corrects the sensitivity changes ,

manual override f eature which may be actuated (either inter- due to source decay when the system is restandardized,
nally or remote'y) in the event of a process anomaly. This either manually or by the source decay compensator. This is
allows the output of the gauge to be held at a fixed point !a- an exclusive feaure of Texas Nuclear's SG systems.
d: pendent of the actual process density. This hold point is
adjustable. The unique design of the Texas Nuclear linearizer allows it to

be set up without plotting response curves as is required
Hi LO LIMIT ALARM RELAYS.(Optional) The Hi Lo Limit cir. with conventional linearizers. Maximum calibration ac-
cuit provides contact closures for high dens!ty or low density curacy may be obtained using only two operating points and

conditions. The high and low points are separately adjusta. use of only one operating point will normally yield very good
ble and have independent rebys. results.

COMPUTATIONAL TEMPERATURE COMPENSATION.(Optional)The output of a
density gauge will reflect the density changes due to constit-
un anges n en anges due b @er

MASS FLOW COMPUTATION, (Optional) In order to make parameters, such as ternperature. In some processes, the pri-
mass flow measurements, the input signal from a magnetic mary quantity of interest is not the absolute specific gravity
(o other type) flow meter may be fed into the SG Mass F!vw
'ransmitter. The mass signal (density) is multiplied by the e m y,al useU, M rah me vadaWn of conshedo

concentration in the mater l,if the change .in dens ty due to
,

ia i
flow signalinput to yield a current ot.tput which is a direct temperature in this type of application exceeds the accepta-
representation of true mass finw, expressed as any we@t enor s for me measwement, h gauge may M tem-
units per unit time, i.e., tons / tour, kiiograms/ minute, etc. per ture compensated to ignore dens ty changes due to tem-i
Continuously adjustable density offset is provided. perature, thus reflecting only density changes due to the

parameter of interest. This is accomplished by use of a tem-
TOTAllZATION.(Optional)The mass flow totalizer circuit in- per ture sensing probe in the process material. This tech-
tegrates the mass flow signal over time. The totalized mass
is displayed on an integral register. The totalizer also sup- ".ique is effective to the extent that the temperature coeffi-

cient (SGU/ C) of the process material is constant over the
plies pulses and/or contact closures to drive external oper ting temperature range.
totalizer, batching tott:izers, and/or printing totalizers,

SOURCE DECAY COMPENSATION. (Optional) The Cs137
* C"E"E" radiation source normally employed in this type of gauge

decays with a 30 year half life. Tnis results in about 0.05%
per week change in the absolute radiation level. The

N g equivalent SGU drif t per week effect on typical applications
Vf will be 0.004 divided by pipe ID (in inches)(i.e., 0.0005

SGU /wk on an 8 inch pipe). Although on large pipes or broad

o%g gget spans, this drif t rate may be unimportant, on small pipes
uacuzTic VACUUM with narrow density spans, this rate will often be unaccepta-
rtOw ucTcn Fitit" ble and a source decay compensator is recommended.pg,

V1 '

|
The source decay compensator functions to change the sup-

- pression signal at the same rate that the radiation level isw , g
iticTROMCs I lucTin changing, thus, nullifying the zero offset drif t created by the

E'E"" "'8i decay of the source. This is accomplished by the use of a
IcONTROLLER,

synchronous clock motor which runs for a two year period
-d before it is reset to start again. This reset can be ac-acconota

I complished in 5 minutes, without turning off the unit.
[sVsViq toTatizen1

# When used in conjunction with the Texas Nuclear linearizer,
sensitivity drif t (.05%/wk regardless of pipe size or span)is

Trnc Aener unehow Dens ry Areaswemen: and Coortcl also automatically compensated-an exclusive Texas
Nuclear feature.

_ _ _ _ _ _ _ _ _ _ _ _ ___ _ _______--._ _____ __
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CONTROLLERg

DENSITY

- TEXAS NUCLEAR EXTERNAL
MASS FLOW TOTALIZER

- TRANSMITTER -- (TONS)

MASS FLOW
FLOW RATE< s

METER FLOW RECORDER
-

TRANSMITTER (TPH)
s e
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Mass Flow Ustrg SGF or SGH Systems

SGH SGF

FEATU RES, STAN DARD

Current output *(grounded or isolated), gain independent Same features as SGH plus push button mode selector,
standardization, calibration reference, variable time con- selectable time constant range, override circuit, time con-
stant. stant bypass.,,

t

V FEATURES,0PTIONAL

Factory Precalibration, Explosion-Proof Gauge Head, Source Same optional features as SGH plus AC preamp (called
Decay Compensation, Calibration Check Plates (redundant), SGE), linear dial reading of span (with linearizer)
Shutter Indicator Switches, Automatic Span Correction dur.
ing Standardization, Second Current Output, Linearization,
Mass Flow-Multiphcation, Totalization, Hi-Lo Limit Relays,
Product Temperature Compensation.

TRANSMITTER ENCLOSURE

NEM A 4 (Explosion-proof available) NEMA 4 (Explosion-proof available) or Panel Mount

GAUGE HEAD

Oil, Weather tight,(Explosion-Proof available, Class I, Group Oil, Weather tight,(Explosion Proof available, Class I, Group
C & D, Class 11, Groups E, F & G, Class Ill). C & D, Class 11, Groups E, F, & G. Class lil)

READOUT

Panel Meter: 0100 in 10 major and 50 minor divisions. Panel Meter: 0-100 in 10 major and 50 minor divisions.

CURRENT OUTPUT * (One or two outputs, for density and/or
mass flow)

15mA (load of 6000 ohms or less) 1-5mA (load of 6000 ohms or less)
4-20mA (load of 1500 ohms or less) 4-20mA (load of 1500 ohms or less)

I 10-50mA (load of 600 ohms or less) 10-50mA (load of 600 ohms or less)'

v'
,trument common (neg current) may be isolated from*

earth ground at the amplifier to provide compatibility with
common negative control panel system without the need for
an external isolator.

|
'

. . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SGH SGF

'liNIMUM MEASUREMENT SPAN O-

Down to .15 SGU inches (SGU x Pipe ID) depending on per- Down to .075 SGU-inches (SGU x Pipe ID) depending on per-
f rmance requirements and process material, formance requirements arid process material.

PR ECISION (FC PEATABILITY)

Standard deviation from 0.00001 specific gravity units, de- Standard deviation from 0.00001 specific gravity units, de-
,

pending on application. pending on application. |

!

SOURCE DECAY EFFECTS (without compensation)

Approw. 0.004-ID (inches) specific gravity units per week de- Approx. 0.004-ID (inches) specific gravity units per week de-
|p;ndmg on application. pending on application. ,

LI N E A R ITY (Tra c king)(witho ut lin e a rize r)

From 10.1*b depending on application. From 10.1% depending on application

RESPONSE TIME CONSTANT

Adjustable over a range of 15 to 240 seconds. Other ranges Adjustable over a range of 15 to 240 seconds. Other ranges
available on request. available on request.

|SATURATION |MMUNITY

Amplifier will not saturate under empty pipe conditions. On. Amplifier will not saturate under empty pipe conditions. On-
scale reading will be achieved in less than one *ime constant scale reading will be achieved in less than one time constant
af ter restoration of process, after restoration of process. ,

MANUAL OVERRIDE

None Panel switch or remote contact closure locks out effects of
process density and holds output at adjustable pre-set level.

M ASS FLOW MULTIPLICATION

Plug in module multiplies by flow meter segnal to yied mass Plug-in module multiplies by flow meter signal to yield mass
flow of dry solids ur total material. Density off set level is flow of dry solids or total material. Density offset level is
a.dinuoudy oulustause. tuptional teature; continuously adjustab!c. (Optional feature)

TOTALIZATION (Available in NEM A enclosure only)

Totahzation rates continuously variable from 1 to 450 Totalization rates continuously variable from 1 to 450
counts per minute are available with a 6 digit non reset counts per minute are available with a 6 digit non reset
totahzer standard and optional remote devices such as totalizer standard and optional remote devices such as
bitchers and printeri Contact closure output also available, batchers and printers. Contact closure output also available.
(Optional f eature) (Optional feature)

FLOW METER INPUT

0 SV,0-4mA or V,1-SmA or V,016m A,4 20m A,0-40mA, or 0-5 V,0-4mA or V,14.5 or V,0-16m A,4-20mA,0-40mA, or
10 50m A. Neg. side connected to instrument common. 10-50m A. Neg. side connected to instrument common.

Hi LO LIMIT ALARM RELAYS

Independently adjustable high hmit and low limit relay trips. Independently adjustable high limit and low hmit relay trips.
Each has SPDT 5 amp contacts. (Optional f eature, not availa- Each has SPDT 5 amp contacts. (Optional f eature, not availa-
ble with mass flow) ble with mass flow)

RADIATIGN SOURCE

Cs 137 or Co 60 doubly encapsulated in stainless steel. Cs 137 or Co 60 doubly encapsulated in stainless steel.

______________- __-_______ _____ ________________ _________- _ -___ _
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SGH SGF

SOURCE SIZE (Cs 137)

O -

200 mci to 4000 mci 200 mci to 4000 mci

SURFACE RADIATION (one foot from surface of gauge)

Less than SmR/hr. Design meets or exceeds safety require- Less than SmR!hr. Design meets or exceeds safety require-
ments of State Licensing Agencies, Nuclear Regulatory Com- ments of State Licensing Agencies, Nuclear Regulatory Com-
mission and the Department of Iransportation. mission and the Department of Transportation.

AMBIENT TEMPERATURE (Gauge Head and Amplifier)

-20* F to 140* F( 30*C to 60*C)-20' F to 140* F (.30'C to 60'C) o

+ 40'F to 120* F(4'C to 50'C) for Panel Mount Amp
PROCESS TEMPERATURE

Unlimited so long as gauge head is held within above limits. Unlimited so long as gauge head is held within above limits.

POWER REQUIREMENTS

115 or 230VAC 110%, 50- to 60 Hz tc 110VA (including 115 or 230VAC t 10%, 50 to 60 Hz Ja 130VA (including
heater circuits). heater circuits).

ENCLOSURE DIMENSIONS (Panel Mount)

(SGH not available in panel mount enclosure) 6"(152 mm) high X 9%"(238 mm) wide X 18"(457 mm)
deep.
Cutout 6W"(159 mm) high X 9%"(245 mm) wide. Weight:
25 lbs (11.4 kg).

O
ENCLOSURE DIMENSIONS (NEMA)

12"(305 mm) high X 10"(254 mm) wide X 5%"(133 mm) 24"(6? O mm) high X 12"(305 mm) wide x 10"(254 mm)
deep. Mounting holes on 12% (324 mm) X 8"(203 mm)cen- deep. Mounting holes on 25W"(641 mm) X 9W"(241 mm)
ters. Weight: 16 lbs (7.3 kg). centers. Weight: 50 lbs (22.7 kg).

GAUGE HEAD DIMENSIONS

Occupies up to 16"(406 mm) of pipe and extends up to 19" Occupies up to 16"(406 mm) cf pipe and extends up to 19"
(483 mm) f rom pipe. Detector Weight: 95 lbs (43 kg). Source (483 mm) f rom pipe. Detector Weight: 95 lbs (43 kg). Source
Head Weight: Up to 180 lbs (82 kg). Head Weight: Up to 180 lbs (82 kg).

TRAN SMITTER LOCATION

Up to 5000 feet (1500M) of cable from detector unit. Up to 1000 feet (3dM) cable length from detector unit.

Ordering Information:
Please specify 1) Pipe size, material and schedule; 2)
Measurement range: 3) Complete quantitative description of
process material; 4) System required; 5) Amplifier enclosure;
6) Outputs required; 7) Detailed performance requirements;
8) Measurement objectives.

i
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Box 9267
Austin. Texas 78766 USA $lelephOne (512) 836-0801 -

Telex 77-6413
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) ypical "Z" Mount configuration

Typocal Ramal Mount con f>gura tion

List of Affiliates q
U.S.A. SPAIN
Texa: Nuclear Ramsey Ingenieros, S. A.
Box 9267 Santa Ana Baja,23
Austin, Texas 78766 Madnd 34
Teiephone: (512) 836-0801 Spain, , . . ^

g343 ,3

,3, y.g u ., -- ' ~ * Tetex: 77-6413 Telephone: (01) 734-44-06
(01) 734-67-41

.| '] Ramsey Engineenng Company Telex: (831) 43081
: 1853 West County Road C

St. Paul, Minnesota 55113 ITALY,,

@ | @ Telepnone: (612) 633 5150 Ramsey Italia S R.L.
'

Telex: 29-7001 Via Grazioli. 26p ._ q w
Cable RAMCO 20161 Milano

Italy
sy av CANADA Telephene:(02) 64600412 3

t219 mm) (2i9 mm) Ramsey REC Ltd. Telex: 313448
385 Enford Road Cable: RAMSO
Richmond Hill. Ontano L4C 3G2 *

( Canada UNITED KINGDOM""-

[ j Telephone. (416) 883-1881 Ramsey Process Controls Ltd.
-I_ | Telex: 06-986722 109 Oyster Lane

[ 7- - Cable: RAMREC Byf!eet, Surrey KT149JS
g Eng'and

AUSTRALIA Telephone: '09323) 40533
-- Ramsey Engineenng Telex: 929936'v

PO. Box 228 Cable: RAMENG
20-22 Box Road
Canngoah, New South Wales 2229 HOLLAND
Austraba Ramsay Engineenng B.V
Telephone: (02) 525-4488 Vlasakkerweg 1
Telex:(790) AA26860 RAMCO 3811 MR Amersfoort

R3 dial Atoont shoeng Temperature Comt>ensation SOUTH AFRICA Te p ne: (033) 18800
Ramsey Engineering Telex: 84479083
Afnca (Pty) L td.
PO Box 494
Flonda 1710
Johanneshsg. South Afnca
Teleptone: (11) 6741910
Telex (960) 4-25857

m I
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Technical Specifications
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Features: "CFFIClu RECGR0 C0?r

e
o Full line of system configurations, including o Transmitter /indicatoruptoone milefroi sensor

point, strip and insertion sources are available
# Current outputs for recorders or controllers

* Non-contacting level sensor, unaffacted by e High/ low limit relays (optional)
temperature, pressure, viscosity or other
characteristics of process materials e Detector meets design requirements for

. hazardous environments (CSA, Class 1,
o Spans with s. ingle detector from 4 inches (10

Groups A, B, C & D; Class 2, Groups E, F, & G;
cm) to 12 feet (3.7 meters) Class 3)

* Linear response (with optional lineariz.er) O External mounting, even on multiwall vessels,
o High-reliability ionization-chamber detector provides simple installation and trouble free

for the rugged industrial environment operation

n - an . -
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While " point" sources are most frequently used, otherIntrodueti: ~n con, iou,et,ons e,e eve,leble. A st,ip sou,ce. es shown in
Figure 3a, can be provided when vessel geometry and

Texas Nuclear offers the most complete line of non-con- lineanty requirements dictate its use. Final recommenda-
tact instrument systems designed for measunng the level tion of source configuration depends on measurement
of materials in process tanks, reactors, bins, pipes, silos, parameters of the application such as: material flow
hoppers and other types of vessels- characteristics, system lineanty, response time required,

Each system is made up basically of three components: and vessel construction and configuration. Texas Nuclear's
radiation source, detector and transmitter / indicator. Selec- engineering staff is available to assist you in evaluation of
tioa from a family of standard components allows tne your application and optimum system recommendation.
design of a system that meets the requirements of specific Generally, the process material can be considered to be
applications at minimum cost. A vanety of proportional out' " opaque" to the gamma radiation. Essentially no radiation
put signals are avai!able-for use with controllers, recor- reaches the part of the detector which is below the level of
ders of htgh/ low limit alarms. the process matenal. As the |evel drops, more of the detec-

Because of their high reliability, low radiation level re- tor is exposed to radiation and the detector output in-
quirements, and the abil.ty to operate at high temperatures, creases. Conversely, the detector output decreases with
these systems are particularly useful in the most demand- rising level as more of the detector is " shadowed" by the
ing level measurements of liquids, slurnes and solids. process material. The signal from the level sensor is in-
Since all components of the system are external to the verted and suppressed in the transmitter in order to make
vessel, the chemical or nhysical charactenstics of the pro- indicator readings increase with increasing level. Zero and
cess matenal cannot affect the performance or the life of span are continuously adjustable and are non-interacting.
tne system. The level sensor head has no moving parts. Most applications involve external mounting of the,

Adverse conditions, such as high or low temperature- system to a bin, f opper or vessel walls. However, some-
humidity, dust and abrasive or corrosive products do not times very thick walls make this arrangement impractical.
affect operation. In such a case, the source and/or detector may be mounted

The accuracy, simplicity and proven performance of
Texas Nuclear Level Gauges have led to their use in such
diverse industries as organic and inorganic chemicals, ore
processing, petroleum refining, steam generation, pulp and
papar, food processing, steel and cement manufacture.
Their rugged construction and insensitivdy to industrial en- ,

1.. - m
~

vironments have produced improved product qua!ity, in-
__

[]creased productivity and reduced costs without taxing in- " ' "-

strument maintenance capabilities.

This brochure descobes the CNH Series Continuous *n~CQ
_

__ _ _ _

q
- -

- i

Level instruments shown in Figure 1. For applications ,i G
which require only single point, high/ low, "on-off" level in- T,ga,

-

dicatior , the Texas Nuclear PN Senes Point Level Switch is N '

recommended. This device is descnbed in more detail in a
separate brochure available upon request ---- 4 '

_A__. -

Principles of ; w z _ , _ ,.
* PolNT SOURCE LEVEL GAUGEOperation

/
The configuration of the basic continuous level gauge is '

shown in Figure 2a. The source head contains a gamma /
radiation source from which a beam is projected across the y,T, /
vessel toward the sensor head. /

The sensor head contains an ionization chamber radia- '/ gtion detector and preamplifier. The preamplifier increases
! _

the detector signal to a substantial level so that it may
be transmitted over a standard cable (up to one mile) to QU R OUTPJT PROV;CED BY Po:NT
the transmitter /ind:cator, without interference from elec- source No coNTisoous LEVEL DETECTOR

trical noise.

. ._
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in a well projecting into the vessel. A source well "inser-
|

tion" system, shown in Figure 4, can be used with either

COmpM MMpoint or stnp sources.
in continuous level measurement, the kneanty require-

O ment is J major point of consideration in resolving an op-
timum system. The point source nrovides a non-hnear Source heads are constructed of steel and are filled
response as shown in Figure 2b. The degree of non- with lead to provide radiation shielding. Positive-action,
lineanty is a function of the vessel wall thickness and D/S lockable shutters are provided so that the radiation bearn
(diameter / span) ratio. Non-linearity decreases as the ratio can be blocked for shipment, installation or maintenance
gets larger and becorres neghgible for very large diameter of the equipment. Pneumatically operated, fail-safe shut-
vessels. Linear response, with the point source system, ters are available as an option; shutters close automatically
may be obtained by use of the Texas Nuclear level gauge on loss of att pressure. Shutter-position indicator switches
lineanzer. and personnel safety interlocks which prevent access to

The strip source system is particularly useful in narrow the vessel while the gauge is operating are also available.
O vessels where tight operational input-output balance re-

The radioactive source (usually Cesium-137) is made
quires a linear response End effects from the source

from an inert ceramic material which is double encapsul-
restnct the knear portion of the response curve (control

ated in welded stainless steel cyclinders. The size and
range), to the center section as shown in Figure 3b. If the weight of the source head depends upon the source
span length is made larger than the control range desired,

strength required for each application. Source strength is
knear control can be obtained without the use of a determined by vessel diameter, wall thickness and

#
m terial and other details of the installation. All source1 earity of a stop source system is also dependent
heads for CNH gauges meet or exceed the safety re-on the D/S ratio and wall thickness. However, in this case.
quirements of the U.S. Nuclear Regulatory Commission, thethese parameters operate in opposite directions. Hence,
U.S. Department of Transportation and state regulatoryapphcations which are poor for the point source are good
agencies.for the strip source and vice versa.

The radiation sensor is an ion chamber constructed of
stainless stect, and mounted in a head which is approvedO for use in hazardous environments. Texas Nuclear recom-
mends that the preamphfier be mounted in the detector
head when possible. This configuration is used in our
standard detecter and allows the preamphfier to raise the |em

,_,. ,

""* ] g signal to a significant level that can be transmitted over
x--_ _ e conventional cable to the transmitter / indicator. The detec- |% ,-

17, tcr head and transmitter / indicator can be separated by one I
'a -

-- - - . - . mi!e and still be free of interference from plant noise and
-- cable flexing problems. When necessary, the preamphfier I- . .

*

may be remotely located from the vessel. In this configura-
,

J, tion, special low-noise cable is provided to transmit the i
,

_ sensor signal to the preamplifier. It is good practice to put |
"

the low-noise cable in a rigid dedicated conduit to avoid_ . . . . . .,
,

- ~7,';*|,';' d flexing and pick-up from other plant equipment. The*
, , , ,

'~"
detector and preamplif,er are temperature controlled to in-

FK#L 3e sure stable operation over extreme changes in ambient
T YP:C AL LEVEL GAUGE sYSTEV temperature and humidity. This technique eliminates the
STR P SOURCE CONFIGU9AT10N

need for desiccant packages and periodic opening of the
j T I detector head is avoided. Detectors are supphed with sen-

!
| Sitive lengths up through 12 feet (3.7 meters).
! The CNH level system employs the "H" series

N' | transmitter / indicator, as shown in Figure 5, which contains

| the system power supplies, amphfiers and output con-

. ._ ._ ____ verter. This unit features plug-in modular construction and
"* is available in NEMA-4 or explosion-proof housings, as

LN9 fCINTROL RANSE. SVALLER shown in Figure 6. In addition to the basic circuits, the
THAN

SPAN, PROV:DED RY STR'P SOURCE AND transmitter will accept a lineanZer and/or nign/ iou aiarm
CCNTiNUGUS LEVEL DETECTOR

lim:t. plug-in module. The rugged, compact design of the ;

_ . . _ . . .
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Toxco Nucioar For additional intorma tion, contact:

A Dmscrid Ramsey Eng neerirm Company

Box 9267
~

Austin, Texas 78766 USA
Telephone (512) 836-0801
Telex 77-6413 |

or Factory

Specifications Ordering
Performance g .

"Span: 4 inches (10 cm) :o 12 feet (3.7 meters)
Precision:11%of span,onfactoryapprovedinstallations ,

Please supply the following:Response time constant: adjustable 15 to 240 sec.
A. A sketch of the vesse! showing:

onds (other ranges on request)
1. Dimensions of vesselElectronic doft: less than t0.1% of span per month
2. Wall thickness (es) and matenal(s) including

Environmental liner (s) and insulating jacket (s)
Ambient temperature (detector and transmitter):

3. Densities of wall materials
-20*F (-30*C) to +140 F (+60 C), air or water

4. Density and composition of process rnatenal
cooled detectors are available

5. Span of measurement
Process temperature: unrestricted

B. Performance Requ"ements:
Enclosure: detector head-explosion proof

1. Desired precision (repeatability) of the
transmitter / indicator-NEMA-4, standard:

measurement
explosion proof, optional

2. Desired time constant of the system
Source Head

3. Desired linearity of the output
Source material: Cesium-137 (other sources optional)
Source strength: application dependent
Dimensions: application dependent
Weight: apphcation dependent
Options: pneumatic shutter operator and shutter in-

dicator switches Ramsey Engineering Company
Detector Head 1853 West County Road C, St. Paul, Minnesota 55113

Sensor; ionization chamber
Ramsey Engineering Africa (Pty) Ltd.
P.O. Box 45199, Johannesburg, SOUTH AFRICAen i s: di e er, c luding mounting brackets:

4.5 inches (11.5 cm) leng'h, integral number of feet Ramsey Engineering Pty. Ltd. Co.
(meters) farge enough to include span plus 15 inches P.O. Box 228, 20-22 Bcx Road, Canngbah, N.S.W. 2229
(39 cm) AUSTRALIA

Housing material: steel. Designed to meet: Explosion-
Ramsey REC Ltd.proof Class I, Groups A, B, C, & D: Class 11, Groups E.
385 Enford Road, Richmond Hill, Ontario CANADAF. & G; Class Ill. Testing Agency Certification for in.

dividual detectors can be provided as an option Ramsey Engineenng B.V.
rsnsmitter/ indicator Joh. van Oldenbarnevelt!aan 14, Amersfoort HOLLAND
Enclosure (NEMA-4) dimensions: 12 inches (31 cm)

Ramsey S.p.A.high X 10 inches (26 cm) wide X 5% inches (13.5
V'a Capecelatro, 31, 20148 Milano, ITALYcm) deep. Mtg. holes on 12% inches (33 cm) X 8

inch (21 cm) centers ingenieria Ramsey Mexicana, S.A.
Indicator: panel meter. 0-100% of span, in 10 major, Carpio Num.127, Col. Santa Maria La Riberia, Mexico 4,

50 minor divisions D.F. MEXICO
Current output: 1-SmA, load of 6000 ohms or less, or

msey Mgensos, M
4-20mA. load of 1500 ohms or less, or

n a Ana Baja 23. MadnM N10-50mA, load of 600 chms or less
Controls: zero, span, upper hmit and lower limit Ramsey Process Controls Ltd.

Options: knearizer, high| low limit relays Spongheid Works, Springfield Lane, Weybridge, Surrey,
Power: 115/230 VAC 10% at 35VA, 50-60 HI ENGLAND


