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ISO 1213~1:1993 (E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide feder- 
ation of national Standards bodies (ISO member bodies). The work of preparing 
International Standards is normally carried out through ISO technical com- 
mittees. Esch member body interested in a subject for which a technical com- 
mittee has been established has the right to be represented on that committee. 
International organizations, governmental and non-governmental, in liaison 
with ISO, also take patt in the work. ISO collaborates closely with the Inter- 
national Electrotechnical Commission (IEC) on all matters of electrotechnical 
standardization. 

Draft International Standards adopted by the technical committees are circu- 
lated to the member bodies for voting. Publication as an International Standard 
requires approval by at least 75 % of the member bodies casting a vote. 

International Standard ISO 1213-1 was prepared by Technical Committee 
lSO/rC 27, Solid mineral fuels, Sub-Committee SC 1, Coal preparation, 
terminology and Performance. 

This second edition cancels and replaces the first edition (ISO 1213-1:1982), of 
which it constitutes a technical revision. 

ISO 1213 consists of the following Parts, under the general title Solid mineral 
fuels - Vocabulary 

- Part 7; Terms relating to coal preparation 

- Part 2: Terms relating to sampling testing and analysis. 

Annex A of this patt of ISO 1213 is for information only. 

0 ISO 1993 

All rights reserved. No part of this publication may be reproduced or utilized in any form or by 
any means, electronie or mechanical, including photocopying and microfilm, without per- 
mission in writing from the publisher. 

International Organization for Standardization 
Case postale 56 l CH-1211 Geneve 20 l Switzerland 

Printed in Switzerland 
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ISO 1213~kl993 (E) 

Introduction 

This part of ISO 1213 is a glossary consisti 
monly employed in coal preparation. 

ng of a systematic list of terms com- 

For terms relating to petrographic analysis, see ISO 7404-1:1984, Methods for 
the petrographic analysis of bituminous coal and anthracite - Part 7: Glossary of 
terms. 

This patt of ISO 1213 takes into account the distinction between processes or 
operations and the methods or machines for carrying them out. 

Clause 3 is devoted primarily to coal properties and the principal operations in- 
volved in coal preparation, and also includes general terms such as those relat- 
ing to capacities and flowsheets. 

Clauses 4 to 7 cover the detailed terminol ogy relatin 
aration of sol ids from wa ter or air, and size reduction. 

g to sizing, 

Clause 8 deals with the terms 
of coal preparation operations. 

involved in interpreti ng or express ing the resu Its 

cleaning, sep- 

Clause 9 includes some miscellaneous terms. 

Clause 10 covers terms related to blending and homogenization. 

Clause 11 covers terms related to automatic control. Of necessity, it covers only 
a limited selection of terms. A list of other International Standards, which 
together provide a more comprehensive set of terms, is given in annex A. 

Most of the clauses are subdivided, and in each case the first subclause includes 
general terms and the remaining subclauses cover groups of related terms. As 
far as possible, this logical principle has been carried through into the arrange- 
ment of the terms themselves, which are also numbered for ease of reference. 
An alphabetical index is also provided, with a numerical Cross-reference. 

. . . 
Ill 
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INTERNATIONAL STANDARD ISO 1213~1:1993 (E) 

Solid mineral fuels - Vocabulary - 

Part 1: 
Terms relating to coal preparation 

1 Scope 

This patt of ISO 1213 defines terms commonly employed 
in coal preparation 

2 Normative reference 

The following Standard contains provisions which, 
through reference in this text, constitute provisions of this 
part of ISO 1213. At the time of publication, the edition in- 
dicated was valid. All Standards are subject to revision, 
and Parties to agreements based on this part of ISO 1213 
are encouraged to investigate the possibility of applying 
the most recent edition of the Standard indicated below. 
Members of IEC and ISO maintain registers of currently 
valid International Standards. 

ISO 10753:~11, Coal preparation plant - Assessment of the 
Iiability to breakdown in water of materials associated 
with coal seams. 

3 General 

3.1 General coal preparation terms 

3.1.01 coal preparation: Collectively, physical and me- 
chanical processes applied to coal to make it suitable for a 
particular use. 

3.1.02 run of mine; r.o.m. coal: Coal produced by mining 
operations, before screening, crushing or preparation. 

3.1.03 raw coal: Coal that has received no preparation 
other than possibly screening or crushing. 

3.1.04 raw coal feed: Raw coal supplied to a plant or 
machine, in which it undergoes some form of preparation. 

3.1.05 coal cleaning: The treatment of raw coal to lower 
the quantity of undesirable constituents, through the dif- 
ference in either density or surface properties 

3.1.06 cleaned coal; clean coal: Coal produced by a 
cleaning process (wet or dry). 

3.1.07 middlings: A product of coal preparation that, be- 
Cause of its ash percentage, is intermediate between coal 
and discard. 

NOTE 1 lt follows therefore that the relative density of middlings is 
intermediate between those of coal and discard. Middlings may be 
reprocessed. 

3.1.08 true middlings; bone: Middlings so nearly hom- 
ogeneous that their quality cannot readily be improved by 
crushing and recleaning. 

3.1.09 false middlings; interbanded middlings: Middlings 
in which the particles consist of bands of coal and shale, 
and from which the coal may be liberated by crushing. 

3.1.10 reject; refuse: The material extracted from the 
feed during cleaning, for retreatment or discard. 

3.1.11 discard; dirt; stone: The material extracted from 
the raw coal and finally discarded. 

3.1.12 recirculation: The Operation in which the whole or 
part of a product from a process is returned to the feed to 
a process, e.g. the return of the crushed overflow from a 
Screen to the Screen feed for rescreening. 

3.1.13 ‘Yoreign coal”: Coal received at a preparation plant 
from a Source other than that to which the plant is at- 
tached. 

3.1.14 imported coal: Coal coming from a foreign 
country, or other state within the country. 

3.1.15 low-grade coal: Combustible material that has 
only limited uses owing to undesirable characteristics (e.g. 
ash percentage or size). 

3.1.16 Segregation: Partial Separation of a material into 
its constituents, occurring as a result of differentes in 
particle characteristics such as pattitle size or relative 
density. 

1) To be published. 
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ISO 1213~1:1993 (E) 

3.2 Cleaning characteristics 

3.2.01 washability: The amenability of a coal to improve- 
ment in quality by cleaning, generally through its relative 
density/ash relationship. 

3.2.02 float-and-sink analysis: The division of a Sample 
into relative density fractions having defined limits, the 
amounts of the fractions being expressed as percentages 
of the total Sample, commonly with an indication of the 
ash percentage (and other characteristics, if required) sf 
each fraction. 

3.2.03 washability curve: Any curve obtained from the 
results of a float-and-sink analysis permitting the theoreti- 
cal yield of floats or sinks to be read off. 

3.2.11 actual performante curve: A performante curve 
showing the results actually obtained from a coal prep- 
aration treatment. 

3.2.12 expected Performance curve: A Performance 
curve showing the expected results of a coal preparation 
treatment. 

3.2.13 M-curve; Mayer curve: A vectorial curve, obtained 
by plotting the cumulative ash percentages against their 
cumulative yields, used to express the washability of a 
coal, plotted on a vectorial diagram in which the projection 
of the vector on the Ordinate (vertical axis) represents the 
percentage of the product (coal) and the direction of the 
vector represents the percentage of a particular con- 
stituent of the product. 

NOTE 2 The following are the five main types of washability curves: 
3.2.14 ash/relative density curve: The curve obtained 
from the float-and-sink analysis by plotting the ash per- 

- the characteristic ash curve; centages of successive fractions against the mean relative 
density of the fraction. 

- the cumulative floats curve; 

- the cumulative sinks curve; 

- the densimetric (relative density) curve; 

- the near-density curve. 

3.2.04 characteristic ash curve: The curve obtained from 
the results of a float-and-sink analysis showing, for any 
mass percentage of floats (or sinks) the ash percentage of 
the highest density (or lowest density) fraction passing 
into these floats (or sink& the mass percentage being 
plotted on the Ordinate (vettical axis) and the ash percent- 
age on the abscissa (horizontal axis). 

3.3 Capacity and throughput 

3.3.01 nominal capacity: A notional figure, expressed in 
mass per hour, used in the title of a flowsheet and in the 
general description of a plant, applying to the plant as a 
whole and to the specific product under consideration. 

3.3.02 operational capacities: Figures given on a flow- 
sheet to indicate quantities per unit time passing various 
Points in the plant, taking account of fluctuations in the 
rate of supply and composition (as to size and impurity 
content). 

3.2.05 cumulative curve: Any curve expressing the re- 3.3.03 
sults of combining successive relative density fractions or 

design capacity: The rate of feed at which specific 

size fractions. 
items of plant must operate continuously and give the 
guaranteed results on a particular quality of feed. 

3.2.06 cumulative floats curve: The curve obtained from 
the results of a float-and-sink analysis by plotting the 
cumulative mass percentage of floats at each relative 
density against the cumulative ash of the total floats at 
that density. 

3.2.07 cumulative sinks curve: The curve obtained from 
the results of a float-and-sink analysis by plotting the 
cumulative mass percentage of sinks at each relative 
density against the cumulative ash of the total sinks at that 
density. 

3.3.04 peak design capacity: A rate of feed in excess of 
the design capacity that specific items of plant will accept 
for short periods without necessarily fulfilling the perform- 
ante guarantees given in respect of them. 

3.3.05 mechanical maximum capacity: The highest rate 
of feed at which specific items of equipment, not subject 
to Performance guarantees, will function on the type and 
quality of feed for which they are supplied. 

3.3.06 feed: Material for treatment supplied to an ap- 
pliance or plant. 

3.2.08 densimetric curve; relative density curve: The 
curve obtained from the results of a float-and-sink analysis 
by plotting the cumulative mass percentage of floats or 
sinks against the relative density. 

3.3.07 basic flowsheet: A schematic diagram represent- 
ing the various preparation process stages in the treat- 
ment of the raw coal. 

3.2.09 near-density curve; difficulty curve: The curve ob- 
tained from the results of a float-and-sink analysis, or from 
the densimetric curve, by plotting the mass percentage 
within the limits + 0,l of a given relative density against 
that relative density. 

3.3.08 process flowsheet: A basic flowsheet indicating 
the main operational Steps within the plant, the movement 
of the various materials between the Steps and the final 
products obtained, and often also the average mass flow 
at various Points in the plant. 

3.2.10 Performance curve: Any curve used to shovv the 
relationship between properties of coal and results of a 
specific treatment. 

3.3.09 equipment flowsheet: A diagram indicating, by 
Standard Symbols, the units of equipment used in the vari- 
ous operational Steps carried out within a coal preparation 
plant. 
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ISO 1213~1:1993 (E) 

3.3.10 materials flowsheet: A flowsheet principally con- 
cerned with solid materials. 

4.2 Screening 

4.2.01 screening: The Separation of solid materials of dif- 
ferent sizes, by causing part to remain on a surface pro- 
vided with apertures through which the remainder Passes. 

3.3.11 liquids flowsheet: A flowsheet to in 
of liqu ids throughout a series of operations. 

dicate the flow 

3.3.12 weighted flowsheet; capacity flowsheet: A 
materials flowheet used in the design sf a plant, including 
Statements of the mass flow per hour at principal Points in 
the plant. 

4.2.02 Screen: 

(1) A device for carrying out the Operation of screening. 

(2) A commonly used abbreviation 
screening surface, e. g. woven-wire 

for Screen deck or 
Screen. 

4 Sizing 4.2.03 amplitude: The maximum displacement from the 
mean Position in an oscillating motion. 

4.1 General 
NOTE 6 In the case of a Screen having a straight line motion or el- 
liptical motion, it is half of the total movement or half of the major 
axis of the ellipse. In the case of a circular motion, it is the radius of 
the circle. 

4.1.01 sizing: Division of 
tween nominal size limits. 

a material into products be- 

4.1.02 classification: The Separation sf particles accord- 
ing to their size, density and shape by control of their set- 
tling rate through a fluid medium. 

See also stroke (4.2.04). 

4.2.04 stroke; throw: The distance between the extreme 
positions of an oscillating or vibrating motion, i.e. the 
stroke is equal to twice the amplitude. 

4.1.03 size analysis: The process or the result of the div- 
ision of a Sample into size fractions, each within defined 
limits, the mass or number of particles in each fraction 
being expressed as percentages of the total Sample. 4.2.05 apet-ture sire: The dimension or dimensions defin- 

ing the opening in the screening surface, qualified as to 
the shape of aperture, e.g. “round-hole”, “Square-mesh”, 
“long-slot”. 

4. 1.04 sieve analysis: Size analysis i 
carri ed out by the use of test sieves. 

n which the division 
iS 

4.2.06 dry screening: The sc reening of solid materials of 
different sizes without the aid of water. 

4.1.05 mean size: The weighted averag e parti cle size of 
any Sample, batch or consignment of patt ic ulate ma terial. 

4.2.07 wet screening: : The screening 
of different sizes with the aid of water. 

of solid materials NOTE 3 Several bases for calculating mean size have been pro- 
posed, giving results that vary widely for the same size distribution. 
The method of calculation should, therefore, always be stated when- 
ever results are reported. 4.2.08 probability screening: A method of screening that, 

by making extended use of the probability of a particle 
passing through an aperture, allows sizing at fine sizes to 
be performed with relatively large apertures. 

4.1.06 nominal size; limiting size: The limit or limits of 
pattitle size used to describe a product of a sizing oper- 
ation. 

4.2.09 desliming: The removal of slimes from coal or a 
mixture of coal and water, however accomplished. 4.1.07 oversize: Material in a product of size greater than 

the upper nominal size limit; may be expressed as a per- 
centage of the product. 4.2.10 fines removal: The removal of fine particles from a 

feed material, by either wet or dry methods, to facilitate 
treatment or utilization of the remainder. 4.1.08 undersize: Material in a product of size smaller 

than the lower nominal size limit; may be expressed as a 
percentage of the product. 4.2.11 dedusting: Fines removal by dry methods. 

4.1.09 dust: Particles of solid material sufficiently fine to 
allow Suspension in air. (See also 6.4.) 4.2.12 Screen overflow: That pottion of the feed material 

discharged from the Screen deck without having passed 
through the apertures. 

4.1.10 fines: 
usually less th 

Coal h aving a maxi mum particle size 
n4mm , and havi ng no lower limit. 4.2. 13 mispl aced undersize: Particles in 

ove rflow that are s maller than a reference size. 
a Screen 

NOTE 4 The upper limit may vary widely. To avoid confu 
term should a Iways be qualified by stating the nominal size. 

sion, the 

4.2.14 Screen underflow: That portion of the feed ma- 
terial that has passed through the apertures in a Screen 
deck. 

4.1.11 smalls: 
usually less tha 

Coal having a maximum particle 
25 mm, and hav ng no lower limit. 

size 
n 

4.2.15 misplaced oversize: Particles in 
underflow that are larger than a reference size. 

a Screen NOTE 5 The upper limit may vary widely. To avoid confusion, the 
term should always be qualified by stating the nominal size. 
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ISO 1213~1:1993 (E) 

4.2.16 misplaced material (screening): Undersize con- 
tained in the Overflow, or oversize contained in the under- 
flow. 

4.4.02 primary Screen; raw coal Screen: A Screen used to 
divide coal (usually raw coal) into sizes more suitable for 
the subsequent cleaning of some or all of them. 

4.2.17 near-mesh material; near-size material: Material 
approximating in size to a reference size, usually within 
i 25 % of that reference. 

4.4.03 dewatering Screen: 
ation of water from solids. 

A Screen used for the separ- 

4.4.04 desliming Screen: A Screen used for the removal 
of slimes from larger particles, usually with the aid of 
water Sprays. 

4.2.18 nominal area (Screen): The total area of the Screen 
deck exposed to the flow of the material feed. 

4.2.19 effective area (Screen); working area (deprecated): 
The nominal area less any area occupied by fixings or sup- 
ports that obstruct the passage of material over or through 
the Screen deck. 

4.4.05 slurry Screen: A Screen used to recover and de- 
water granular products from circulating water in a coal 
preparation plant. 

4.4.06 rinsing Screen; Spray Screen: A Screen used for the 
removal of fine solids by spraying, especially dense me- 
dium solids present among or adhering to larger particles. 

4.2.20 open area: The ratio of the total area of the aper- 
tures to the total area of the wire cloth, perforated plate or 
wedge-wire Panel, expressed as a percentage. 

4.4.07 sizing Screen(s); grading Screen(s), classifying 
Screen(s) (deprecated): A Screen or set of screens normally 
used for dividing a product (e.g. clean coal) into a range of 
sizes. 

4.2.21 sieve 

(1) Generally, a Screen of relatively small area. 

(2) Particularly, a Screen used for size analysis. 
4.4.08 guard Screen; oversize contra1 Screen: A Screen 
used to prevent the entry into a machine of coarse par- 
ticles which tan interfere with its Operation. 4.3 Parts of screens 

4.4.09 undersize control Screen; breakage Screen 
(deprecated): A Screen used for the removal or undersize 
from a product. 

4.3.01 Screen deck; screening surface: A surface pro- 
vided with apertures of specified size for carrying out the 
Operation of screening. 

4.3.02 Screen plate: A plate provided with apertures 
specifi ed size and range for use as a Screen deck. 

of 
4.5 Screens according to principle sf construction 

4.5.01 Single-deck Screen: A Screen having one screening 
surface, not necessarily limited to one size or shape of ap- 
erture. 

4.3.03 
woven 

Screen cloth; 
in a consistent 

Screen 
manner 

mesh: 
to form 

A 
the 

wires mesh of 
apertures. 

4.3.04 wedge-wire deck; wedge-wire sieve: A Screen 
deck, comprising wires of wedge-shaped Cross-section 
spaced from each other at a fixed dimension, in which the 
underflow Passes through an apetture of increasing cross- 
section. 

4.5.02 multi-deck Screen: A Screen having two or more 
superimposed screening surfaces mounted rigidly within a 
common frame. 

4.5.03 jigging Screen; reciprocating Screen; s ha ki ng 
Screen (deprecated): A Screen to which a combined hori- 
zontal and vertical motion is imparted, normally by a 
crankshaft and connecting rod, the Screen deck being hori- 
zontal or inclined at a small angle. 

4.3.05 loose-rod deck: A screening surface consisting of 
loosely held parallel rods positioned at right angles to the 
flow of material over the Screen. 

NOTE 7 Normally, 
brating screens. 

a loose-rod deck is used only on high-speed vi- 4.5.04 resonance Screen: A Screen having a period of os- 
cillation at or very close to the natura1 period of oscillation 
of the resilient mounting. 

4.3.06 relieving deck: A Screen plate having large aper- 
tures mounted over the screening deck to reduce the load 
and wear thereon. 

4.5.05 vibrating Screen: A Screen oscillated at high Speed 
by either mechanical or electrical means. 

4.4 Screens according to purpose NOTE 9 The amplitude of movement of the vibrating Screen is 
smaller than that of the jigging Screen, and its frequency of oscil- 
lation is higher. 

4.4.01 run-of-mine Screen: A Screen used for dividing 
run-of-mine coal into two or more sizes for further 
treatment or disposal. 4.5.06 rotating probability Screen: A device for prob- 

ability screening, consisting of a rotating horizontal deck 
having radial spokes, the Separation Point being obtained 
by varying the rotational Speed. 

NOTE 8 A run-of-mine Screen is usually employed to remove the 
largest pieces for crushing and readdition to the run-of-mine coal. 
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ISO 1213~1:1993 (E) 

4.5.07 trommel Screen; revolving Screen: A Screen in 
which the screening surface is formed into a cylinder or 
frustum of a cone, mounted upon a horizontal or near- 
horizontal rotating shaft, or on revolving rollers. 

5.1.07 middlings elevator: An elevator that removes mid- 
dlings for further treatment or for disposal as an inferior 
product. 

5.1.08 head tank: A tank or vessel in the water circuit that 
is used to maintain the delivery pressure of the water by 
constant level to the washing units. 

4.5.08 roll Screen: A Screen consisting of a number of 
horizontal rotating shafts, fitted with elements arranged to 
provide screening apertures. 

5.1.09 launder: A trough or channel alon 
or a mixture of liquids and solids, flow. 

Cl which liquids, 
4.5.09 bar Screen: A stationary inclined Screen, compris- 
ing longitudinal bars, spaced at intervals, onto which the 
material is fed at the upper end. 

5.1.10 pump sump: A tank into which the process water 
gravitates and from which it is recirculated by means of a 
pump- 

4.5.10 grizzly: A rugged Screen for 
paratively large size (e.g. 1 50 mm). 

roug h sizing at com- 

NOTE 10 A grizzly tan com 
shaped tumblers or rollers. 

Prise fixed or moving bars, discs, or 5.1.11 Suspension: A mixture of solid particles and water 
or air in which the solid particles are completely and indi- 
vidually supported. 

4.5.11 sieve bend: A device for the sizing of fine particles 
suspended in water by means of a stationary cutved 
Panel, usually of wedge-wire, the apetture of which is at 
right angles to the flow of feed, whereby the finer particles 
are removed with the bulk of the water in the underflow. 
[See also fixed Screen (6.2.02).] 

5.1.12 teeter (in); fluidized Suspension (in): The condition 
of a Suspension of solids in an upward-moving current of 
water or air, whereby the support given to the particles re- 
duces the internal friction between them to such an extent 
that the Suspension acquires fluid or partially fluid proper- 
ties. 

4.6 Sizing in a current of air or water 

5.1.13 water circuit: The complete System sf pipelines, 
Pumps, sumps, tanks, launders and accessories used for 
the circulation of water in a washery. 

4.6.01 
of air. 

air classification: The process of sizing in a current 

4.6.02 classifier: A device that separates particles, ac- 
cording to their size, shape and density, by physical means 
other than screening. 

5.1.14 closed water circuit: A water circuit designed so 
that the only water added is that necessary to replace the 
loss on the washery products and that due to atmospheric 
evaporation. 4.6.03 cyclone classifier: A device for classification by 

centrifugal means of fine particles suspended in a fluid, 
whereby the coarser particles are discharged from the 
apex of the vessel, and the finer particles are removed 
with the bulk of the fluid at the overflow orifice. 

5.1.15 circulating water: The water in the water circuit. 

5.1.16 make-up water: Water 
place th at lost from the ci rcuit. 

supplied to a plant to re- 

5 Cleaning 
5.1.17 rinsing water; Spray water: 
fine particles from larger sizes. 

Water used to remove 
5.1 General 

5.1.01 dry cleaning: The Separation of impurities from 
coal by manual or mechanical methods that avoid the use 
of a liquid. 

5.1.18 waste water; Surplus water, bleed water 
(deprecated): Excess water allowed to run to waste from 
the water circuit. [See also etfluent (6.1.09 and 6.1.10)]. 

5.1.02 wet cleaning: The mechanical Separation of im- 
purities from coal by methods involving the use of a 
liquid. 

5.1.19 pit water; mine water: 
workings or an open-Cut mine. 

Water from underground 

5.1.03 washery: A coal preparation 
cleani ng process is carried out. 

plant in which a wet 5.1.20 slimes: Extremely 
ad heri ng to larger particles 

fine particles in Suspension or 

5.1.04 reclean; rewash: 
or in a nother plant. 

To re-treat a product in the same 
5.1.21 slurry (coal preparation): Fine particles concen- 
trated in a Portion of the circulating water and water-borne 
for treatment or disposal. 5.1.05 washery 

washery. 
products: The final products from a 

5.1.22 froth flotation: A process for cleaning fine coal in 
which the coal, with the aid of a reagent or reagents, be- 
Comes attached to air bubbles in a liquid medium and 
floats as a froth. 

5.1.06 reject elevator; refuse elevator (deprecated): An 
elevator for removing and draining the reject from a wash- 
ing appliance. 

5 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 12

13
-1:

19
93

https://standardsiso.com/api/?name=9271122b2d6b7ed8d72e307f58486716


ISO 1213~kl993 (E) 

5.2 Dry cleaning 

5.2.01 hand cleaning: The removal by hand of impurities 
from coal, or coal from impurities. 

5.3.09 jig Screen plate; bed plate; grid plate, sieve plate 
(deprecated): A perforated plate or grid that supports the 
bed of material being treated. 

5.2.03 picking belt; picking table: A continuous conveyor 
(e.g. in the form of a rubber belt or of a steel apron, steel 
plate or link construction) on which raw coal is spread for 
hand cleaning and/or hand selection. 

5.2.04 picking table, circular: An apparatus used for the 
same purpose as a picking belt and consisting of a flat 
horizontal rotating annular plate. 

5.2.05 pneumatic cleaning: Cleaning by means of an air 
current. 

5.2.06 dry cleaning table: An apparatus in which dry 
cleaning is achieved by the application of air currents and 
agitation to a layer of feed of controlled depth moved 
along the surface of the table, usually by a reciprocating 
action. 

5.2.07 air jig: A machine in which the feed is stratified by 
means of pulsating currents of air and from which the 
statified products are separately removed. 

5.3 Jigging 

5.3.01 jig; washbox (deprecated): A machine in which the 
feed is stratified in water by means of a vertical pulsating 
motion and from which the stratified products are sep- 
arately removed. 

5.3.10 jig bed: The whole of the material on the jig 
Screen plate. 

5.3.11 jig cell: One of the individual sections into which 
the jig below the jig Screen plate is divided by transverse 
division plates, each being capable of separate control. 

5.3.12 jig compat-tments: The sections into which a jig is 
divided by transverse division plates that extend above the 
jig Screen plate to form a weir. 

NOTE 11 Esch compartment usually comprises two or more cells. 

5.3.13 hutch: The part of a jig situated below the jig 
Screen plate in which the controlled pulsating movement 
of the water takes place. 

5.3.14 jig feed sill: That part of the jig over which the 
feed Passes when it enters the box. 

5.3.15 jig centre weir: An adjustable plate situated be- 
tween the feed end and the discharge end of a jig and 
serving to regulate the forward movement of material 
through the box. 

5.3.16 jig discharge sill: That patt of the jig over which 
the cleaned coal Passes out of the box. 

NOTE 12 Usually the disch 
fuse extraction chamber. 

arge sill is part of the discharge-end re- 

5.3.02 primary jig: In a series of jigs, the first jig, which 
receives the feed and from which one product at least is 
given futther treatment. 

5.3.17 air valve: A valve that controls the alternate ad- 
mission and release of compressed air to each cell of a jig. 

5.3.03 re-wash jig: A jig to which the product (or a 
Portion thereof) of a previous cleaning Operation is fed for 
additional treatment. 

5.3.04 air pulsating jig: A jig in which the pulsating mo- 
tion is produced by the intermittent admission of com- 
pressed air to the water, either alongside the jig bed, e.g. 
Baum, or under the jig bed, e.g. Batac, Tacub. 

5.3.05 feldspar jig: A jig used to clean coal usually 
smaller than 12,5 mm in size, in which the pulsating water 
is made to pass through a bed of graded feldspar, retained 
on a compartmented jig screenplate. 

5.3.18 jig slide valve; jig Piston valve (deprecated): A jig 
air valve operated by means of a reciprocating motion. 

5.3.19 
centra 

rotary 
axis. 

air A jig air valve that rotates on a 

5.3.20 jig air cycle: The value-timing cycle determining 
the periods of air admission and exhaust. 

5.3.21 reject extractor: A device used in a jig to remove 
the reject from the compartments of a jig, operated manu- 
ally or automatically. 

5.3.06 moving sieve jig: A jig in which the jig Screen 
plate supporting the bed of material under treatment is 
moved up and down in water. 

5.3.22 float: On certain types of automatic reject extrac- 
tors, the patt that detects variations in thickness of the 
layer of heavy material on the jig Screen plate. 

5.3.07 plunger jig; Piston jig: A jig in which the pulsating 
motion is produced by the reciprocating movement of a 
plunger or Piston. 

5.3.23 bed depth transducer: A device that measures 
variations in the thickness of heavy material on the jig 
Screen plate without the use of a float. 

5.3.08 diaphragm jig: A jig in which the pulsating motion 
is produced by the reciprocating movement of a dia- 
phragm. 

5.3.24 reject extraction chamber: That patt of the jig into 
which the reject extractor discharges. 
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5.3.30 secondary reject elevator: An elevator that ex- 
tracts the second or less dense reject; usually situated at 
the discharge end of the jig. 

5.3.31 top water; transpoft water (deprecated ): Water in- 
troduced with the raw coal feed to 1 assist the t ransport of 
material through the jig. 

5.3.25 reject gate; discharge shutter (deprecated): The 
mechanism of the reject extractor that may be manually or 
automatically operated to control the rate of removal of re- 
ject from the jig. 

5.3.26 reject rotor; star wheel extractor (deprecated): A 
reject gate in the form of a rotary (or Star) valve. 

5.3.27 reject worm: A screw conveyor fitted at the bot- 
tom of some jigs to collect the fine reject which has 
passed through the apertures in the jig Screen plate. 

5.3.28 reject discharge pipes: Pipes used on some jigs in- 
stead of a reject worm. 

5.3.29 Primat-y reject elevator: An elevator that extracts 
the first or more dense reject; usually situated at the feed 
end of the jig. 

5.3.32 flushing water: Water used to assist the flow of 
materials in a chute or launder. 

5.3.33 underscreen water; back water (deprecated): 
Water that is fed into the cells of a jig below the level of 
the jig Screen plate. 

5.4 Dense medium cleaning 

5.4.01 dense liquid: A liquid or Solution, of density 
greater than that of water, that tan be used in industry or 
in the laboratory to divide coal into two fractions of differ- 
ent relative densities. 

5.4.02 dense medium; heavy medium: A fluid, formed by 
the Suspension in water of particles of relatively high den- 
sity (e.g. magnetite, barytes, shale), that tan be used in 
industry or in the laboratory to divide coal into fractions of 
different relative densities. 

5.4.03 dense medium process: A process for the cleaning 
of coal, in which the desired Separation is effected in a 
dense medium. 

5.4.04 dense medium separator: A device, employing 
gravity or centrifugal forte to effect Separation, for the 
cleaning of coal using a dense medium. 

5.4.05 medium solids: The solid component of a dense 
medium. 

5.4.06 separating medium; correct medium: Dense me- 
dium of the density required to achieve a given Separation. 

5.4.07 circulating medium: Medium in circulation in or 
outside the dense medium separator, at or about the den- 
sity of that in the separator. 

5.4.08 make-up medium; make-up medium solids: Me- 
dium or medium solids added to the circuit to replace 
losses. 

5.4.09 dense medium recovery; medium solids recovery: 
The collection, for reuse, of medium solids from dilute me- 
dium, usually understood to include the removal, in whole 
or in patt, of contaminating fine coal and clay. 

5.4.10 magnetic separator: A device for the recovery and 
concentration of medium solids that are magnetic. 

5.4.11 magnetics: The pottion of the dense medium 
solids that has a high magnetic susceptibility and is there- 
fore readily recovered by magnetic means. 

5.4.12 non-magnetics: The Portion of the dense medium 
solids that has a low magnetic susceptibility. 

NOTE 13 These solids are usually of lower relative density than the 
magnetics and are therefore classed as contaminants. 

5.4.13 regenerated dense medium; recovered dense me- 
dium: Medium obtained from the medium recovery sys- 
tem and separated (wholly or partly) from contaminants. 

5.4.14 dilute medium: Medium of density less than that 
in the dense medium separator, usually occurring as a 
result of spraying the products with water for the removal 
of adhering medium solids. 

5.4.15 over-dense medium: Medium of density greater 
than that in the dense medium separator, usually pro- 
duced in the medium recovery System and used to main- 
tain the desired density in the separator. 

5.4.16 dense medium plant: A dense medium process 
including all the equipment associated with the recovery, 
regeneration and circulation of the medium. 

5.4.17 density control device: An automatic device to 
control the density of the medium in, or entering, the 
dense medium separator. 

5.4.18 medium draining Screen; depulping Screen 
(deprecated): A Screen for draining the separating medium 
from dense medium separator products. 

5.4.19 suspended matter: Particles from the feed, of den- 
sity equal or close to that of a separating medium, that are 
therefore relatively difficult to remove from the separator, 
because they are not readily recovered in either the float 
or the sink product. 

5.4.20 medium recovery Screen: A Screen for draining 
and spraying the product from a dense medium separator 
to remove adhering medium solids. 

5.4.21 shower box: A device that produces a continuous 
cuttain of water droplets in a band over the full width of a 
Screen; usually used on medium recovery screens. 

5.4.22 medium solids preparation: Any grinding or treat- 
ment of the raw dense medium solids to make them suit- 
able for use. 
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5.5 Cleaning equipment (miscellaneous) 5.6.05 depressant: A substance that, when added to a 
pulp, prevents a particular mineral or minerals from float- 
ing. 5.5.01 trou gh washer; launder washer: A clean 

aPPlYi ng the principle of alluviation in troughs. 
ing device 

5.6.06 pulp: A mixture of 
also slurry (5.1.21).] 

5.6.07 selective flotation: 

solid particles and water. [See 
5.5.02 concentrating table; shaking table: A device con- 
sisting of a riffled deck, usually inclined in two directions 
to the horizontal, to which a differential reciprocating mo- 
tion in a substantially horizontal direction is imparted; the 
material to be separated is fed in a stream of water; the 
heavy particles collect between the riffles and are there 
conveyed in the direction of the reciprocating motion, 
whereas the lighter particles are borne by the current of 
water over the riffles to be discharged laterally from the 
table. 

A process for the preferential 
recovery of a particular ingredient of the coal, e.g. a 
petrological constituent, by froth flotation. 

5.6.08 aeration: The introduction of air into the pulp in a 
flotation cell to form air bubbles. 

5.6.09 conditioning: The preparatory Stage in the flo- 
tation process in which the reagents are brought into 
intimate contact with the solids of the pulp. 

5.5.03 riffles: Longitudinal Strips of varying heights 
mounted on the deck of a concentrating table to separate 
the more dense particles. 

5.6.10 conditioner: An apparatus in which conditioning 
takes place. 

5.5.04 
used o 

dressing water; Cross 
concentrating tables. 

water: Secondary water 
n 

5.5.05 upward current washer: A washer in which sep- 
aration takes place under the influence of an upward cur- 
rent of water or dense medium. 

5.6.11 reagent feeder: An apparatus for the feeding and 
proportioning of one or more reagents. 

5.6.12 flotation cell: A vessel in which a pulp is subjected 
to froth flotation. 

5.5.06 plate cleaner: A device, for cleaning closely-sized 
raw coal, that uses the differente in the coefficient of re- 
silience of friction between clean coal and an inclined 
plate, commonly of steel, and that between refuse and the 
plate, to allow the clean coal to jump over a gap while the 
refuse falls through. 

5.6.13 agitator: A device used to bring about a continu- 
ous vigorous disturbance in a pulp, usually used to assist 
bubble formation. 

5.5.07 barrel washer; drum washer: A device for clean- 
ing raw coal, comprising a cylinder rotating slowly about 
an axis slightly inclined to the horizontal, into which the 
raw coal, with a current of water or in Suspension, is fed 
near its upper end; the clean coal is carried by the water or 
Suspension to the lower end of the cylinder over a scroll 
that conveys the reject to the upper end of the cylinder. 

NOTE 14 In the latter case, the agitator is usually in two Parts: a 
rotating patt, the impeller, and a stationary patt, the diffuser or hood. 

5.6.14 primary cells: A group of flotation cells in which 
the raw feed is given a preliminary treatment, either or 
both of the products being subsequently re-treated. 

5.5.08 cyclone: A device in which the principle of cen- 
trifugal forte is applied to effect a Separation in water or in 
a dense medium. 

5.6.15 rougher cells: Primary cells in which the maj 
of the tailings are removed and discard ed. 

ority 

5.5.09 hindered settling cleaner: A wet cleaning device 
for fine coal, using a teeter bed combined with an upward 
current of water to effect Separation. 

5.6.16 secondary cells: A group of flotation cells in which 
a prod uct from the primary cells is re-treated. 

5.6.17 cleaner cells; recleaner cells: Secondary cells for 
the re-treatment of the flotation concentrates from Primat-y 
or rougher cells. 

5.6 Froth flotation 

5.6.01 activating agent; activator: A substance that, 
when added to a pulp, promotes flotation in the presence 
of a collecting agent. 5.6.18 scavenger cells: Secondary cells for the re-treat- 

ment of tailings. 
5.6.02 collecting agent; collector: A reagent added to a 
pulp to promote adhesion between coal particles and air 
bubbles. 5.6.19 flotation concentrate: The clean product recov- 

ered in froth flotation. 
5.6.03 frothing agent; frother: A reagent used to control 
the size of the air bubbles and the stability of the froth in 
the flotation process. 

5.6.20 flotation tailings: The reject from froth flotation 
cells. 

5.6.04 wetting agent: A reagent used to reduce the inter- 
facial tension between a solid and a liquid and therefore 
facilitate the spreading of the liquid over the solid surface. 

5.6.21 flotation middlings: Flotation products that may 
be re-treated. 
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5.6.22 contact angle: The angle between the tangent to 
the fluid-fluid interface and the tangent to the solid surface 
at any Point along the line of contact of the interface be- 
tween two fluids and a solid. 

6.1.12 dispersion 

(1)A Suspension of discrete particles in a fluid 

(2) The creation of a dispersion (1) by destroying the 
aggregates of particles. NOTES 

15 Where water is involved, the contact angle is usually measured 
inside the water Phase. 

16 Maximum and minimum values measured under static con- 
ditions, termed advancing and receding contact angles respectively, 
are usually qualified by stating the Phase in which the angle is 
measured, e.g. oil-advancing contact angle. 

6.2 Dewatering 

6.2.01 dryer: Equipment for the drying of coal with the 
aid of heat. 

6.2.02 fixed Screen: A stationary inclined flat or curved 
Panel, commonly of wedge-wire, that is used to remove a 
large proportion of water and fines from a Suspension. 

5.6.23 froth breaker: A device used to reduce the volume 
of froth flotation concentrates by de-aeration. 

5.6.24 release analysis: A procedure, employing staged 
addition of collector, to determine the best results possible 
in cleaning a coal by froth flotation. 

6.2.03 basket centrifuge: A device for dewatering in 
which wet solids are held by centrifugal forte against a 
perforated containing surface that permits the outward 
passage of water (centrate) and retains the solids that are 
discharged mechanically. 

6 Separation of solids from water or air 
6.2.04 solid-bowl centrifuge: A device for dewatering in 
which the retaining surface is imperforate, the retained 
solid particles are collected by a scroll and discharged 
from one end of the machine, and the water (centrate) 
overflows from the opposite end. 

6.1 General 

6.1.01 dewatering: The removal of water 
than evaporation. 

bY means other 

6.2.05 
bining 

Screen-bowl centrifuge: A dewatering device com- 
n one machin e a bowl and a basket centrifuge. 6.1.02 drying: The removal of moisture, mainly by 

evaporation. i 

6.2.06 centrate: The liquid product from a centrifugal de- 
watering device. 6.1.03 draining: The removal 

product, mainly by gravity. 
of water or medium from a 

6.2.07 filter bowl; filter tank: A tank, containing the pulp 
to be filtered and generally fitted with an agitator to main- 
tain the solids in the pulp in Suspension, in which the 
drum or disc of a rotary vacuum filter is partially im- 
mersed. 

6.1.04 filtration: A process for separating solids from 
liquids by allowing the liquid to pass through a finely 
woven cloth or gauze that retains the solids, using vacuum 
or pressure to accelerate the Separation. 

6.1.05 centrifuging: Dewatering with the aid of centrifu- 
gal forte. 

6.2.08 filter cloth: A woven or felted fabric used as a me- 
dium for filtration. 

6.1.06 flocculation: The formation of aggregates from 
particles dispersed in a liquid by the use of a flocculating 
agent. 

6.2.09 filter cake: The solid product from the filtration 
process. 

6.2.10 filtrate: The liquid product from the filtration 
process 

6.1.07 clarification: The removal of solids from circulat- 
ing water to reduce the suspended solids to a minimum. 

6.2.11 pressure filter: A filter in which filtration is carried 
out as a result of the application of pressure to one side of 
a filter medium. 

6.1.08 thickening: The concentration of the solids in a 
Suspension, with a view to recovering a product having a 
higher concentration of solids than that of the original sus- 
Pension. 

6.2.12 filter press: A form of pressure filter, non-continu- 
ous in Operation, used for the removal of water from 
slurries, tailings and similar products. 

6.1.09 effluent: Water discharged from any item of 
equipment after fulfilment of its function or after having 
itself been treated (e.g. for clarification). 

6.2.13 vacuum filter: A filter in which filtration is carried 
out as a result of the application of a vacuum on one side 
of a filter medium. 

6.1.10 plant effluent: Water, sometimes containing 
solids, discharged from a coal preparation plant, usually to 
waste. 

6.2.14 dredging conveyor: A scraper partially immersed 
in a vessel containing liquid and used for removing any 
solids that may settle therein. 

6.1.11 slurry Pond: A natura1 or artificial pond or lag0 
for settli ng and drain ing the so ids from washery slurry. 

on 
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6.215 dredging sump; drag tank; smudge tank 
(deprecated): A tank, forming patt of the water circuit, in 
which slurry or small coal settles and is removed continu- 
ously by means of a scraper chain or scraper buckets. 

7 Size reduction 

7.1 General 

7. 1.01 breaking; 
Ia w Pa rticles. 

cracking ( deprecated): Size red uction of 

6.3 Clarification and thickening 

7.1.02 
ticles. 

crushing: Size reduction into relatively coarse par- 6.3.01 flocculating agent; flocculant: A reagent added to 
a dispersion of solids in a liquid to bring together the fine 
particles to form flocs. 

7.1.03 grinding; pulverizing: Size reduction into relatively 
fine particles. 6.3.02 flocs: Aggregates resulting from flocculation. 

7.1.04 reduction ratio: The ratio of the size of the feed to 
the size of product in a crushing Operation. 

6.3.03 settling cone; conical settling tank: A conical tank 
used to settle coarse solids from the circulating water. 

NOTE 17 There are several methods of calculating the ratio, e.g. lim- 
iting reduction ratio, 80 % reduction ratio, mean-size reduction ratio. 

6.3.04 settling Pond: A Pond, natura1 or attificial, for col- 
lecting solids from plant effluent, the supernatant water 
being either recovered for re-use or discarded. 

7.1.05 liberation (of intergrown constituents): Crush 
of intergrown material to free the constituent materials. 

ing 
6.3.05 rake thickener: Equipment for thickening in which 
the concentrated Suspension settles in a Container of circu- 
lar section and is delivered mechanically to one or more 
discharge Points by a series of arms revolving slowly 
around a central shaft. 

7.1.06 breakage 

(1) Voluntary or involuntary size reduction of a solid. 

6.3.06 cyclone thickener: A device for thickening by cen- 
trifugal means, in which the concentrated Suspension is 
discharged from the apex of the vessel, and the bulk of the 
water is removed at the overflow orifice. 

(2) Small material produced by involuntary breakage 
during mechanical handling or processing. 

7.1.07 degradation: Involuntary breakage resulting from 
handling, processing and storage. 

6.3.07 headbox; feed box: A device for distributing a sus- 
Pension of solids in water to a machine, or for retarding 
the rate of flow, as to a top-feed filter. 

7.1.08 disintegration, dissociation (deprecated): The 
physical breakdown of material, usually shale, as a result 
of immersion in water or weathering. (See ISO 10753-1.) 

6.4 Separation of solids from air 7.1.09 crushability: The relative ease of crushing a 
Sample under Standard conditions. 

6.4.01 dust extraction: The removal 
suspended in gas or ambient air. 

of solid patticles 
7.1.10 grindability: The relative 
Sample under Standard conditions 

ease of grinding a 

6.4.02 dust recovery: The accumulation, in a convenient 
form for handling, of solid particles suspended in air or 
gas. 

7.1.11 selective crushing: Crushing in such a manner as 
to Cause one ingredient of the feed to be crushed preferen- 
tially to others. 

6.4.03 dust collector: An apparatus for separating solid 
particles from air or gas and accumulating them in a form 
convenient for handling. 

7.1.12 selective grinding: Grinding in such a manner as 
to Cause one ingredient of the feed to be ground preferen- 
tially to others. 

6.4.04 cyclone dust collector: An apparatus for the sepa- 
ration, by centrifugal means, of fine patticles suspended in 
gas or air. 

7.1.13 crushing circuit: A System involving th e use of a 
crusher followed by a Screen to size the crushed product. 

NOTE 18 If the coarse fraction is returned to the crusher, 
is termed “closed”, otherwise the circuit is termed “open”. 

the circuit 
6.4.05 bag filter; fabric filter: An apparatus for removing 
dust from dust-laden air, employing a Container made 
from woven material that permits the passage of air but 
retains solid particles. 

7.1.14 grinding circuit: A System involving the use of a 
grinding mill followed by classification of the mill dis- 
Charge. 

6.4.06 electrostatic precipitator: An apparatus for remov- 
ing dust from dust-laden air, employing principle of elec- 
trostatic precipitation. 

NOTE 1 9 If the coarse fraction is returned to the mill, 
termed “closed”, otherwise the circuit is termed “open”. 

the circuit is 
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7.2 Size reduction machines 8.1.05 partition curve; distribution curve: A curve indicat- 
ing the percentage of each density (or size) fraction con- 
tained in one of the products of the Separation. 7.2.01 pick breaker: A machine for breaking coal by the 

splitting action of mechanically operated Picks. 
8.1.06 partition coeff icients; distribution coeff icients: 
The percentage of a particular density (or size) fraction re- 
covered in one of the products of the Separation. 

7.2.02 rotary breaker; Bradford breaker: A rotating, steel, 
perforated drum through which material of the desired 
size falls; the oversize material is lifted by flights inside the 
drum and falls back so that the weaker component (coal) 
breaks and Passes through the perforations, whereas the 
hardest material (rock) remains unbroken and is rejected. 

8.1.07 Cut-Point: The exact level (e.g. density or size) at 
which a Separation into two fractions is desired or 
achieved. 

7.2.03 jaw crusher: A machine for reducing the size of 
materials by compression between a fixed plate and an 
oscillating plate, or between two oscillating plates, form- 
ing a tapered jaw. 

8.1.08 misplaced material: Material wrongly included in 
the products of a sizing or density Separation, i.e. material 
that has been included in the lower size or relative density 
product but that itself has a size or relative density above 
that of the Cut-Point, or vice versa. 

7.2.04 roll crusher; toothed roll crusher: A machine in 
which size reduction is effected by causing the material to 
pass between a rotating roller, generally toothed, and a 
fixed or oscillating plate, or between two or more rollers. 

NOTE 21 The mass of misplaced material 
percentage of the product or the feed. 

may be expressed as a 

8.1.08 total misplaced material: The sum of the masses 
of the misplaced material in the products of a sizing or 
density Separation, expressed as a percentage of the mass 
of the feed. 

7.2.05 rigid-hammer crusher: A machine in which size re- 
duction is effected by elements rigidly fixed to a rotating 
horizontal shaft mounted in a surrounding casing. 

7.2.06 swing-hammer crusher; swing-hammer mill; 
swing-hammer pulverizer: A machine in which size re- 
duction is effected by elements loosely pivoted to discs fit- 
ted on a rotating horizontal shaft mounted in a surround- 
ing casing. 

NOTE 22 If three products are made in a Single separator, the total 
misplaced material will be the sum of the mass of material wrongly 
placed in each of the three products, expressed as a percentage of 
the feed to the separator. 

8.1.10 correctly placed material: Material correctly in- 
cluded in the products of a sizing or density Separation. 7.2.07 ball mill; rod mill: A cylinder, rotating on a hori- 

zontal axis, partly filled with balls or rods (generally of 
steel) that, by their tumbling motion, reduce a coarse ma- 
terial into a fine material by impact and abrasion. 

8.1.11 total correctly placed material: The sum of the 
masses of material correctly included in the products of a 
sizing or density Separation, expressed as a percentage 
of the mass of the feed to the separator (and equal to 
100 minus the total misplaced material). 

7.2.08 gyratory crusher; cone crusher: A machine in 
which the feed is delivered to a conical chamber in which 
a solid cone rotates eccentrically on a vertical axis. 

8.2 Sizing operations 8 Expression of results 
8.2.01 designated size: The particle size at which it is de- 
sired to separate a feed by a sizing Operation. 8.1 General terms 

8.1 .Ol eff iciency: 
Separation. 

AnY measure of the effectiveness of a NOTE 23 The designated size is com 
pattition size or the equal errors size. 

monly expressed as either the 

8.1.02 Statement of Performance: A Statement describ- 
ing the scope and duty of a plant in terms, for example, of 
the tonnage of coal treated per hour, the processes used, 
the Separations effected and the sizes produced. 

8.2.02 Separation size: A general term indicating the ef- 
fective size at which Separation has taken place, calculated 
from a size analysis of the product. 

NOTE 24 The Separation size is com 
pattition size or the equal errors size. 

,monly expressed as either the 
NOTE 20 A Statement of Performance 
the results of plant Operation. 

tan also be to express 

8.2.03 pat-tition size: The se lparation size correspo 
to 50 % recovery as read from a size pa ttitio In cufve. 

nding 
8.1.03 yield; recovery (deprecated): The amount of a 
product obtained from any Operation, expressed as a per- 
centage of the feed material. 

8.2.04 equal errors size: The Separation size at which 
equal portions of the feed material are wrongly placed in 
each of two products of a sizing Operation. 

8.1.04 calculated feed; reconstituted feed: The compo- 
sition (e.g. relating to size or density) of the feed to a 
preparation plant (or to a component patt) calculated by 
combining the proper-Ges of the products obtained in the 
appropriate mass proportions in contrast to the analysis of 
the actual feed. 

8.2.05 control size; checking size, testing size (dep- 
recated): A Single size Chosen to test the accuracy of a 
sizing Operation. 
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NOTE 25 The control size may be the same as the designated size. 

8.2.06 reference size: The Separation size, the designated 
size or the control size used to define the size limit sf the 
products of a sizing Operation. 

8.2.07 nominal screening size: A notional size at which it 
is intended to divide a feed by a screening Operation. 

8.2.08 misplaced material (sizing): Undersize contained 
in the overflow, or oversize contained in the underflow, of 
a sizing Operation. 

8.2.OS correctly placed material (sizing): Material finer 
than the Separation size contained in the underflow, or 
material coarser than the Separation size contained in the 
overflow, of a sizing Operation. 

8.2.10 effective screen apetture: The Cut-Point (e.g. equal 
errors or partition size) at which a sizing Operation 
separates the material tested into two size fractions. 

8.2.11 nominal Screen apetture: A nomi nal mesh 
aperture used to designate the result of a sizing Operation. 

8.2.12 eff iciency of sizing; yield of sizing: The mass of 
material correctly placed relative to the reference size, 
expressed as a percentage of the mass of corresponding 
material in the reconstituted feed. 

8.2.13 efficiency of screening: The mass of undetflow 
(excluding oversize) expressed as a percentage of the total 
mass of material finer than the reference size of the recon- 
stituted feed. 

8.2.14 size-distribution curve: A graphical representation 
of the size analysis of a mixture of patticles of various 
sizes, using an ordinary, logarithmic or other scale. 

8.3 Cleaning operations 

8.3.01 organic efficiency: The ratio (normally expressed 
as a percentage) between the actual yield of a desired 
product and the theoretically possible yield (based on the 
reconstituted feed), both actual and theoretical products 
having the same percentage of ash. 

8.3.02 theoretical yield: The maximum yield (as shown 
by the washability curve) of a product having a specified 
percentage of ash. 

8.3.03 error curve; Tromp error curve: A partition curve 
drawn to defined conventional scales with the portion 
showing recoveries over 50 % reversed to enclose an error 
area. 

8.3.04 Separation density: The effective density at which 
a Separation has taken place, calculated from a relative 
density analysis of the products. 

NOTE 26 The Separation density is commonly expressed as either 
the partition density or the equal errors density. 

8.3.05 partition density Id,, d50); Tromp tut-Point: The 
density corresponding to 50 % recovery as read from a 
partition curve. 

8.3.06 equal errors Cut-Point (density); Wolf Cut-Point 
(deprecated): The density at which equal portions of the 
feed material are wrongly placed in each of two products 
of a relative density Separation. 

8.3.07 ecart probable moyen; Epm (literally: mean prob- 
able error): One half of the differente between the 
densities corresponding to the 75 % and 25 % ordinates as 
shown in the partition curve. 

8.3.08 imperfection; I: The ratio 

ecart probable moyen EPm 
or - 

partition density - 1 d 50 
-1 

NOTE 
watet-. 

27 This ratio is applicable only if the separating medium is 

8.3.89 ash error: The differente between the actual per- 
centage ash of a product of a Separation and that shown 
by the washability curve (based on the reconstituted feed) 
corresponding to the actual yield obtained. 

8.3.10 yield loss; washing loss (deprecated): The differ- 
ence between the actual yield of a product and the yield 
theoretically possible (based on the reconstituted feed) of 
a product having the same properties (usually percentage 
of ash). 

8.3.11 floats: Fractions having a defined upper limit of 
relative density and so described, e.g. floats at relative 
density 1,40. 

8.3.12 sinks: Fractions having a defined lower limit of 
relative density and so described, e.g. sinks at relative den- 
sity 1,60. 

8.3.13 near-density material: Material having a relative 
density lying between limits, usually O,l, on either side of 
the Cut-Point. 

8.3.14 misplaced material (cleaning): Material of relative 
density lower than the Separation density that has been in- 
cluded in the high density product, or material of relative 
density higher than the Separation density that has been 
included in the low density product. 

8.3.15 correctly placed material (cleaning): Material of 
relative density lower than the Separation density that has 
been included in the low density product, or material of 
relative density higher than the Separation density that has 
been included in the high density product. 

9 Miscellaneous 

91.01 dust-proofing: A surface treatment, e.g. with Oil, 
Calcium chloride Solution or other surface active agent, to 
prevent or reduce the dustiness of coal in handling. 
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S.l.02 freeze-proofing: A surface treatment, with re- 
agents, to prevent or reduce cohesion of coal particles by 
ice formation during freezing weather. 

S.l.03 angle of repose: The angle between the surface of 
a heap of loosely piled material and the horizontal. 

S.l.04 dust supression: The prevention or reduction of 
the dispersion of dust into the air, e.g. by using water 
Sprays. 

S.l.05 blending: Mixing in predetermined and controlled 
quantities to give a uniform product of desired proper-Ges. 

SI.06 bunker; bin: A vessel for the storage of materials, 
with the main section having vertical Walls and the Iower- 
most portion usually constructed in the form of a hopper. 

S.l.07 hopper: A vessel into which materials are fed, 
usually constructed in the form of an inverted pyramid or 
cone terminating in an opening through which the ma- 
terials are discharged (not primarily intended for storage). 

S.l.08 surge hopper; surge bunker: : A hopper (bunker) 
designed to receive a feed at fluctuating rate and from 
which it is discharged at some predetermined rate. 

S.l.09 agglomeration: A process in which fine particles 
are caused to adhere together to form balls or clusters, 
usually with the addition of a suitable reagent to promote 
adhesion. 

SI.10 bulk density: The mass in air of unit volume of 
bulk material, including the voids within and between 
particles. 

9.1.11 paddle mixer: A horizontal screw conveyor hav- 
ing two non-continuous spirals which form paddles to 
propel and blend the constituents of the feed. 

10 Blending and homogenization terms 

lO.l.O’l bunker blending; bin blending: A method of 
blending whereby the components are stored separately 
in bunkers or bins that are discharged simultaneously in 
predetermined and controlled quantities. 

10.1.02 feeder: A mechanical device for delivering mate- 
rial at a controlled rate. 

10.1.03 heterogeneity: The state of a material when patti- 
cles having cet-tain characteristics are distributed unevenly 
throughout it. 

10.1.04 homogeneity: The state of a material when parti- 
cles having certain characteristics are distributed evenly 
throughout it. 

10.1.05 homogenization: The thorough mixing of a ma- 
terial to obtain a product of relatively constant character- 
istics. 

10.1.06 mixing: The combination of two or more ma- 
terials of different characteristics in proportions that need 
not be predetermined or controlled. 

10.1.07 mixer: A device or process that achieves mixing. 

10.1.08 uniformity: The state of a material relative to a 
certain characteristic if all the particles have identical 
values for that characteristic. 

10.1.09 non-uniformity: The state of a material relative to 
a cettain characteristic if the particles have different values 
for that characteristic. 

10.1.10 reclaimer: A mechanical device that 
terial from a stockpile. 

10.1.11 stacker: 
stockpile. 

A mechanical device used to form a 

recovers ma- 

10.1.12 stockpile: A formed 
in storage on the ground. 

mass of material maintained 

NOTE 28 A stockpile may have the following Patts: 

a) active or live: The Portion of a stockpile that tan be reclaimed 
using installed equipment. 

b) dead or inactive: The pottion of a 
reclaimed using installed equipment. 

stockpile that cannot be 

10.1.13 stockpiling: The action of forming a stockpile. 

NOTE 29 There are several methods of stockpiling, for example 

chevron: The method of forming a longitudinal stockpile of tri- 
angular Cross-section whereby successive components are 
evenly stacked along the central axis of the stockpile. 

cone-ply: The method of forming a longitudinal stockpile of tri- 
angular Cross-section whereby an initial conical stockpile is 
extended Iinearly by adding successive components to one 
conical face. 

layered: The method of forming a stockpile whereby successive 
components are added in a layer form. If the stockpile is formed 
for blending, the successive layers are distributed over the area of 
the stockpile. 

windrow: The method of forming a longitudinal stockpile 
whereby successive components are stacked in adjoining 
parallel longitudinal stockpiles that progessively form the 
Overall stockpile. 

10.1.14 massflow (in bunkers): Flow in which all the con- 
tents of a bunker are in motion, so that there is substan- 
tially uniform velocity of flow across the whole cross- 
section of the material. 

10.1.15 core flow; funnel flow: Material flow that is con- 
fined to a column immediately surrounding the vertical 
axis through the outlet and in which the material on the 
surface slides in towards the downward-moving column. 
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11 Automatic control terms ll.l.14 alarm: A visual or audible Signal to attract human 
attention to a condition or state. 

11 .l General 

11.1.01 control System: An arrangement of elements (e.g. 
amplifiers, converters, human Operators) inter- 
connected and interacting in such a way as to maintain or 
to affect in a prescribed manner some condition of a body, 
process or machine that forms patt of the System. 

‘ll.l.15 fail safe: A System concept in which the failure of 
any component or sub-System will not Cause a hazard. 

11.2 Control equipment 

11.1.02 automatic control 11.2.01 sensor: A detector or transducer normally used 
for measuring quantities or detecting occurrences. 

(1) The Provision of equipment to enable plant and ma- 
chinery to perform some or all of its operations without 
the intervention of an Operator or attendant. 

NOTE 30 Automatic control is not to be confused with remote con- 
PO/ (11.1.07) which itself may or may not include Provision for 
automatic control. 

(2) The process of comparing measured values with a ref- 
erence value (Set Point) and correcting deviations from 
the reference value by automatic means. 

NOTE 31 Analogue transducers are sometimes called Sensors. 

11.2.02 detector: A device to indicate a specific occur- 
rence. 

11.2.03 transducer: A device that detects and measures 
some quantity in a System (e.g. pressure, current, voltage) 
and converts it into a Signal of related or proportional 
units. 

11.1.03 manual control: The Operation sf a plant in re- 
sponse to command actions taken by an Operator as op- 
posed to those taken automatically. 

11.2.04 flowmeter: A device used to measure the rate of 
flow (volume per unit time), or the total volume during a 
given period. 

11.1.04 central control: The Operation of a number 
control functions on a pla nt from one ten tral Point. 

of 

11.1.05 local control: Operator control of a plant from a 
Position adjacent to the motive power. 

11.1.06 
data at a 

remote indications: The receiving and display of 
Point remote from the process or machine. 

11.1.07 remote control: The initiation of control oper- 
ations for a process or machine at a Point remote from the 
motive power. 

11 J.08 process control System: A control System, whose 
purpose is to control some physical quantity or con- 
dition of a process. 

11.1.09 adaptive control System: A System in which auto- 
matic means are used to Change the System Parameters in 
a way intended to achieve the best possible Performance 
of the System at all times. 

11.2.05 controller: A piece of equipment that combines 
the function of at least the input elements, the comparing 
elements and he amplifying and Signal processing el- 
ements, for a process control System. 

11.2.06 actuator: A motor having limited rotary or 
rectilinear motion. 

11.2.07 servo-mechanism: A System using feedback in 
which one or more of the Signals in the System represents 
mechanical motion. 

11.2.08 amplifier: A device for controlling power from a 
Source so that more is available at the output than is sup- 
plied at the input. 

NOTE 32 Examples of the Source 
mechanical, hydraulic and pneumatic. 

or power are electrical, 

11.2.09 convet-ter: A device that receives analogue 
Signals in one form, e.g. pneumatic, and produces an 
equivalent output in another form, e.g. electronie. 

11 .l .lO management information System; MIS: A com- 
Puter System designed to acquire and retain information 
about the Performance of operations and equipment, with 
facilities for retrieving that information on demand. 

11.1.11 monitor (to): To measure or record continuously 
or regularly. 

NOTE 33 A converter is usually qualified by naming the types of 
Signals received and produced. 

11.2.10 ash monitor: A device that analyses coal quality 
in terms of ash percentage and produces a Signal 
representing ash percentage. 

11.1.12 data: Representation of facts, concepts or instruc- 
tions in a formalized manner suitable for communication, 
interpretation or processing by human or automatic 
means. 

11.1.13 sequence control: The starting or stopping of a 
series of related events in a prescribed Order. 

11.2.ll bulk density meter: A device for monitoring the 
bulk density of a mineral to provide an indication of qual- 
ity. 

11.2.12 moisture meter: A device that analyses coal qual- 
ity in terms of moisture percentage and produces a Signal 
representing moisture percentage. 

14 
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11.2.13 density meter: A device for monitoring the rela- 
tive density of a Suspension. 

11.2. 14 proximity switch: A device fo r d etecti 
ence of another bo dy without physical CO ntact. 

ng the pres- 

11.2.15 pre-statt warning: An audible alarm that is 
caused to Sound before machinery (e.g. a conveyor) is 
started. 

11.2.16 mimic diagram: A 
of a plant or part of a plant. 

visual presentation of the state 

11.2.17 Printer: A device for producing printouts of text 
andlor graphics. 

11.2.18 printout: The 
duced by a Printer. 

document or set of messages pro- 

11.2.19 visual display unit; VW: A device for visual pres- 
entation of data (e.g. from a Computer), generally employ- 
ing a cathode ray tube or liquid crystal display. 

11.2.20 
means 0 

Status display: A presentation or report by 
f the st ate of Operation at a particular time. 

visual 

11.2.21 static display: A presentation or report by visual 
means in which the values or information display remain 
steady and are not updated to represent the current infor- 
mation. 

11.2.22 dynamic display: A display by visual means that 
is effectively continuously updated so as to present up-to- 
date information at all times. 

11.2.23 microcomputer; microprocessor: A smal I com- 
Puter based on either a Single chip of semi-conductor or a 
small number of Chips. 

11.2.24 digital Computer: A machine that carries out 
arithmetic and logical operations on data represented in a 
binar-y digital format. 

11.2.25 analogue Computer: A Computer that uses physi- 
cal quantities to represent numbers, e.g. a pneumatic 
analogue Computer uses pressure and flow rate, an elec- 
tronic analogue Computer uses current and voltage. 

11.2.26 hybrid Computer: A Computer formed from a 
combination of an analogue and a digital Computer. 

11.2.27 front end processor: A small Computer used 
organize input/output function IS for a larger machine. 

11.2.30 dedicated controller: A controller that is respon- 
sible for the control of a specific section of a plant. 

11.2.31 limit switch: A switch that is operated by move- 
ment of a machine or apparatus beyond a set limit and 
that is frequently used to tut off power to the machine or 
to reverse its motion. 

11.2.32 limit transducer: A transducer that is used, with a 
control System, to apply a preset limit to any Operation or 
movement. 

11.2.33 lack-out circuit: A facility to allow a machine to 
be rendered inoperative by local or remote switches or 
contacts, e.g. during maintenance work. 

11.3 Control terminology 

11.3.01 open loop control (System): A System of control 
using feedback but not using any automatic means of de- 
termining deviations from the target value. 

NOTE 35 The feedback Signal or Signals are 
visually, deviations being corrected manually. 

normally displayed 

11.3.02 closed loop control (System): A System of 
automatic control in which the Operation being performed 
is measured and compared with the desired Performance. 

NOTE 36 The deviation is used to activate the control element in 
such a manner as to tend to reduce the deviation to Zero. An 
important feature of such Systems is the way in which the deviation 
is modified before being fed back to the control element. Closed loop 
controllers may have proportional, integral or derivative action or a 
com bination of these. 

11.3.03 ratio control (System): A control System that 
maintains two or more physical quantities or conditions at 
a predetermined ratio. 

11.3.04 controlled device: A , body, process or machin 
particular condition of which is controlled by a System. 

e, a 

11.3.05 controlled condition: The physical quantity or 
condition of the controlled body, process or machine that 
it is the purpose of the System to control. 

11.3.06 desired 
a control System 

value: The i ndependently set reference in 

11.2.28 programmed controller: A controller incorpor- 
ating a sequence of predetermined commands to a control 
System as a function either of time or of some other 
variable. 

NOTE 34 Programmable Logic Controller (PLC) is a device for per- 
forming this task. 

11.2.39 programmable controller: A controller, whose 
function is determined by Codes or instructions pro- 
grammed into it by the User, the application Programme(s) 
being stored in an accessible memory. 

to 
11.3.07 input Signal: A received Signal that initiates 
action. 

11.3.08 command Signal: The quantity or Signal that is set 
or varied by some device or human agent external to and 
independent of the control System and that is intended to 
determine the value of the controlled condition. 

11.3.09 set Point: The desired value at which the process 
or machine is to be controlled. 

11.3.1 0 deviation: The differente between the measured 
value of the controlled condition and the comma nd Signal. 
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11.3.11 error Signal: In an automatic control System, a 
Signal that represents the discrepancy between the desired 

NOTE 37 An interface may be physical, as between a transducer 

and the actual Performance and that is used to apply the 
and transmission System, or imaginary, as between one Computer 
Programme and the data area. 

necessary corrections. 

11.3.12 control Signal: A Signal passed to the equipment 
governed by a control System to apply a Change or correc- 
tion. 

11.3.23 man-machine interface: The operator’s control 
Panel and all that is associated with communication be- 
tween the Operator and a device that either monitors or 
controls a process. 

11.3.13 control action: A term describing the relationship 
between the input Signal and the output Signal of a control 
element. 

11.3.24 hardware: The mechanical, magnetic, electrical 
and electronie devices or components that comprise a 
Computer System. 

11.3.14 proportional action: The action of a control el- 
ement whose output Signal is proportional to its input sig- 
nal. 

11.3.15 derivative action: The Change of output Signal 
proportional to the rate of Change of the deviation. 

11.3.16 integral action: The action of a control element 
whose output Signal changes at a rate that is proportional 
to the Change of input with respect to time. 

11.3.17 feedback: The transmission of a Signal from one 
stage of the System to a preceding Stage to effect correc- 
tion and/or control. 

11.3.18 stability: The ability of a control System (or any 
mechanical or electrical System) to return to a state of 
equilibrium after a disturbance. 

11.3.1s damping: The prog ressive 
Pression of the oscil lation of a System. 

reduction or sup- 

11.3.20 hunting: A sustained oscillation of the output 
quantity about the required value. 

11.3.21 calibration: The graduation, correction or adjust- 
ment of the scale of a measuring instrument to a Standard. 

11.3.22 interface: The connection between two distinct 
Parts of a System. 

11.3.25 Software: The collection of Programmes or 
routines associated with a Computer. 

11.3.26 hardwire (to): To connect solely by relays, 
switches and wires. 

11.3.27 machine language: The bi nary code re 
tation of the instructions executed bY a Computer. 

presen- 

11.3.28 Programme: A sequential set of instructions that 
specifies, in a manner capable of interpretation by a com- 
Puter, the set of actions to be taken or not taken. 

11.329 pass: The complete process of reading a set of in- 
formation; usually relevant when the same set of infor- 
mation is to be read more than once in the same 
sequence. 

11.3.30 diagnostic: A progra mme run 
(hardwa re) faults in a CO mputer syste Im. 

13.3.31 word: A complete 
normally treated as a unit. 

element of 

to determine 

Computer mem ory 

11.3.32 memory: Any device associated with a Computer 
that is used to store information such as Programmes or 
data, in digital form. 

11.3.33 configuration: The specific set of equipment sup- 
plied as part of the System and usually applied to the size 
and number of storage and input/output devices. 
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Annex A 

(informative) 
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control, closed loop 11.3.02 
control, local 11.1.05 
control, manual 11 .1.03 
control, open loop 11.3.01 
control, ratio 11.3.03 
control, remote 11 .1.07 
control, sequence 11.1.13 
controlled condition 11.3.05 
controlled device 11.3.04 
controller 11.2.05 
converter 11.2.09 
core flow 10.1.15 
correct medium 5.4.06 
correctly placed material (cleaning) 8.3.15 
correctly placed material (general) 8.1.10 
correctly placed material (sizing) 8.2.09 
cracking (deprecated) 7.1 .Ol 
Cross water 5.5.04 
crushability 7.1.09 
crushing 7.1.02 
crushing circuit 7.1.13 
cumulative curve 3.2.05 
cumulative floats curve 3.2.06 
cumulative sinks curve 3.2.07 
Cut-Point 8.1.07 
cyclone 5.5.08 
cyclone classifier 4.6.03 
cyclone dust collector 6.4.04 
cyclone thickener 6.3.06 

D 
damping 11.3.19 
data 11.1.12 
dead stockpile 10.1.12 
dedicated controller 11.2.30 
dedusting 4.2.11 
degradation 7.1.07 
dense liquid 5.4.01 
dense medium 5.4.02 
dense medium plant 5.4.16 
dense medium process 5.4.03 
dense medium recovery 5.4.09 
dense medium separator 5.4.04 
densimetric curve 3.2.08 

density control device 5.4.17 
density meter 11.2.13 
depressant 5.6.05 
depulping Screen (deprecated) 5.4.18 
derivative action 11.3.15 
design capacity 3.3.03 
designated size 8.2.01 
desired value 11.3.06 
desliming 4.2.09 
desliming Screen 4.4.04 
detector 11.2.02 
deviation 11.3. IO 
dewatering 6.1 .Ol 
dewatering Screen 4.4.03 
diagnostic 11.3.30 
diaphragm jig 5.3.08 
digital Computer 11.2.24 
difficulty curve 3.2.09 
dilute medium 5.4.14 
dir-t 3.1.11 
discard 3.1.11 
discharge shutter (deprecated) 5.3.25 
disintegration 7.1.08 
dispersion 6.1.12 
dissociation (deprecated) 7.1.08 
distri bution coeff icients 8.1.06 
distribution curve 8.1.05 
drag tank 6.2.15 
draining 6.1.03 
dredging conveyor 6.2.14 
dredging sump 6.2.15 
dressing water 5.5.04 
drum washer 5.5.07 
dry cleaning 5.1 .Ol 
dry cleaning table 5.2.06 
dry screening 4.2.06 
dryer 6.2.01 
drying 6.1.02 
dust 4.1.09 
dust collector 6.4.03 
dust extraction 6.4.01 
dust recovery 6.4.02 
dust suppression 9.1.04 
dust-proofing 9.1.01 
dynamic display 11.2.22 

E 
ecart probable moyen 8.3.07 
effective area (Screen) 4.2.19 
effective Screen apetture 8.2.10 
eff iciency 8.1 .Ol 
efficiency of screening 8.2.13 
efficiency of sizing 8.2.12 
effluent 6.1.09 
electrostatic precipitator 6.4.06 
Epm 8.3.07 
equal errors Cut-Point (density) 8.3.06 
equal errors size 8.2.04 
equipment flowsheet 3.3.09 
error curve 8.3.03 
error Signal 11.3.11 
expected Performance curve 3.2.12 

F 
fabric filter 6.4.05 
fail safe 11.1.15 
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