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PREPARATION OF COAL 

The factors which led to the present practice of 

cleaning and sizing coal. 

The practice of separating refuse from coal and 

dividing the valuable portion into various sizes originated in 

the anthracite regions of Pennsylvania. Here coal, as mined, 

is naturally dirty. Some of the seams are thin, making it 

necessary to brush the roof or take up bottom, either of 

which causes much of the rock material to be mixed with the 

coal in handling. In many localities the seams are inclined 

or pitching and this entails the handling of considerable 

rock with the coal, Further impurities are due to the natur- 

al wetness of anthracite mines, the flow of water washing 

dirt into the coal when shot down. 

It was early seen that the product, as it came from 

the mines, would not be acceptable to the trade, and breakers 

came -into use, whereby the impurities are removed and the 

coal graded into its several sizes for shipment. 

The second coal producing section to undertake the 

preparation of coal embraced the states of Indiana and Ili- 

inois, Here a considerable output came from seams lying 

under so shallow a cover that percolating waters, charged 

with earthy matter, seeped through the seams and greatly ine 

creased the percent of dirt. To compete with tke coals 

shipped in from more favored localities, a system of prepar- 

ation was established, in which the coal was graded into 

lump, egg and nut sizes. 
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It should be observed that breaking and sizing were 

virtually forced upon the two sectione named, owing to the 

natural disadvantages in the seams, Sales agencieg hand- 

ling these coals made, as it were, a8 virtue out of the nec- 

essity and were quick to advertise them as specially pre- 

pared and furthermore to emphasize at every opportunity, the 

great bearing which sizing of coal has upon fuel economy, 

Trade names were given coals from certain dig- 

tricte, or from certain mineg, many of them suggestive of 

the natural purity of the fuel, or care taken during prepara- 

tion to make it clean. The publicity given such fuels ree 

sulted to their benefit, as the trade came to appreciate 

more and more those coals which professedly catered to cone 

sumers of fine domestic and steam grades. 

A survey of the coal fields of (Central and West=- 

ern Penngylvenia, ag well as the Fairmont, Kanawha, New 

River and Pocahontas districys of West Virginia, made in the 

early years of their history, would show very little prepa- 

ration and sizing. Much of the coal entered the market as 

mined, that is, as "run~of-the-mine", and even though 

heavily charged with fine coal, the high amount of volatile 

matter as compared with anthracite, permitted it to be 

readily burned, In the course of time, thie fine coal or 

nglack" was regarded by the trade as objectionable, and at a 

large number of mines was eliminated at the face by using 

a tined fork for lcading the coal instead of a shovel. The 

slack remaining was cast aside into the gob or waste and 
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lost, Where it could be scold = often as low as ten cente 

per ton - the slack was loaded with the lump coal and sep- 

arated at the tipple by runing the contents of each car over 

a bar screen, often crudely improvised. At many mines where 

coke was made, the slack was used in the ovens. 

At first four factors .served to stimulate a gene- 

eral improvement over this primitive method; the increasing 

acceptance by the trade of the statement that prepared sizes 

of coal are more economically burned; “he desire to com= 

pete successfully with the well prepared coals from other 

gections; the rapid growth of the cement industry in thie 

country, requiring large quantities of slack coal fer burn- 

ing clinkers; and and the increasing number of stoker in- 

stallations using slack. A gradual transition to meet 

these changing conditions resulted and in due course of 

time, practically every mine of any importance was provided 

with a tipple from which coal could be loaded in sizes such 

as run-cf-mine, 1 1/4 inch lump, 3/4 inch lump, nut and 

slack. Little attention was given to the elimination of 

refuse for the reason that most seams mined cleanly and the 

increase of ash due to rock was unimportant. 

The long discussed possibilities of foreign busie 

ness in coal became a reality with the World war and gave 

rise to the fifth reason for a most careful cleaning and 

sizing of the output, Alcng with the natural desire to ex- 

cel in the quality of fuel, was the knowledge that most of 

the export business demanded uniform sizing. To these 
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causes then is due the installation of shaker screens, pick- 

ing tables, loading booms, etc.,, whereby the quality of the 

product can be better maintained, 

PREPARATION OF ANTHRACITE COAL 

Dependent upon the nature of the seam and quality 

of coal mined, there are found in anthracite practice three 

methods of preparation as follows: Dry Preparation, Dry and 

Wet Preparation and Wet Preparation. 

Try preparation is in use in those fields where 

the seams approach a horizontal position, permitting a first 

geparation of impurities by hand when shoveling the coal into 

the mine wagon; where the seam is dry; where the seam is 

practically free from impurities or where the benches of 

slate cleave free from the coal; and where the run-cfemine 

contains generally not over seven or eight per cent of rock or 

slate, which may be removed by hand picking or by dry mechan= 

ical separators. This system has the advantage of low cost 

in the initial investment, operation and maintenance, More= 

over, Shipments of dry coal are preferable tc the trade on 

account of the small percentage of impurities and the elimis 

nation of the possibility of freezing and the consequent 

trouble in unloading, 

Dry and wet preparation is practiced where the runs 

cf-mine contains a high percentage of impurities, including 

rock, bone and slate. This may run as high as 55 percent : 

but run-ef-mine must contain large lumps of pure coal, which’ 
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can be handled as a separate product, using the dry process. 

The small pieces are sized and cleaned with water to improve 

their appearance, the impurities being removed by jigging. 

Breakers designed for both processes retain all the advant- 

ages accruing to the dry process but are higher in initial 

codt and more expensive for operation than either wet or dry 

equipment, 

Wet preparation ies adopted where the run-cof-mine 

is high in impurities, such as results when the seams are 

much inclined and the coal loaded from batteries with no 

opportunity for a preliminary sorting, or when the coal 

shows a diecoleration a8 in the case when mined near the 

outcrop, or where the entire product comes from wet and dirty 

seams, Such coal must be washed to make it bright in appear- 

ance and attractive to the trade, Breakers designed for the 

wel process permit of no dry shipments and are higher in 

first cost and also more expensive to operate and maintain 

than a dry preparation plant. 

WET PROCESS 

The wet process ie found in the southern fields of 

Pennsylvania where the seamg are highly inclined, with the 

preg@ence of large quantities of rock, often running as high 

as 40 percent, as the coal comes from the mines. There ig 

very little bony coal, so that the problem in preparation ie 

largely the separation of rock. 

Ms. A. Walker published in the Coal Age a treatise 

oh the preparation of anthracite coal and has described the 
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methods used in the Panther (reek Valley, from which the 

following is extracted: In general the preparation plant 

consists of two distinct buildings,- the head house and the 

breaker proper. The function of the head house is to re=- 

move all the large pieces of rock and as much small rock as 

possible; also to render the coal of suitable size and con- 

dition for the breaker. The head house product ig carried 

into the breaker, as a rule, by conveyors of either the 

scraper or carrier type. These are often inclined to gain 

the height at the breaker end and frequently 250 to 300 feet 

long. All jigging, final sizing and picking of coal is con- 

fined to the breaker, 

On Blue Print No. 827 is a diagram showing the run 

of coal in a scheme of preparation typical of this regién. 

It will be noted that the scheme in the head house is in 

general as follows: A disposition of the mine rock is made, 

when necessary, at the dump by means of a by-pass gate in 

the bottom of the dump chute. The coal stream from the dump 

is passed over a shaker or shakers having a 6" round mesh, 

and a consequent separation inte two streams, one of lump 

size, the other of mixed steamboat and smaller sizes. Follew- 

ing first the lump coal stream, it 1s seen to descend to 

the picking table, which ie about 20 feet long and has a 

pitch of 2 to 2 1/2 inches per foot. Here all the rock is 

removed and the clean lump coal, which passes off, ie broken 

down in crushers to steamboat size and smaller. Steamboat 

size ie removed by shakers which have a 4 1/2 ineh mesh and 

is subsequently rebroken., All of thie stream goes tc that 
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cne of the two conveyore which ie devoted to clean coal. 

The second stream of coal which consists of every= 

thing passing through the 6 inch mesh of the platform screens, 

is led over shakers having a 4 1/2 inch round mesh. The 

steamboat coal thus made is hand picked, then crushed and 

taken to the clean coal conveyor. Everything passing through 

the mesh of the shaker is led directly tc what is known as 

the "dirty" coal conveyor. 

There are thus two streams of coal passing up to 

the head of the breaker; one cleaned, the other not cleaned 

and both a mixture of broken and all smaller sizes, except 

when it is desired to ship steamboat size, which ie done by 

omitting to break down that size in the head house. The 

clean-coal stream ie usually sized over two sets of shaking 

screens and ie passed directly to the pockets, with more or 

Jess examination in the chutes. 

The dirty-coal stream is sized over four sets of 

shakers, or as a rule, double the number used for the clean 

coal, Broken sizes from these screens are usually cleaned 

by spiral pickers or some other mechanical device, supplement- 

ed more or less by hand picking. Occasionally it is jigged. 

Fgg, stone, chestnut and peas sizes are usually led directly 

from the screens to the jigs. It is the practice in some 

breakers, however, to &piral or otherwise mechanically pick 

these sizes on the way to the jigs and it depends a great 

deal on the local conditions whether or not a profitable pers 

centage of pure coal can thus be deflected to the pockets. 

Buckwheat size is jigged in a number of cases but more often 
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it passes directly from the screens to the pockets, as do 

also the rice and barley eizes. 

Preparation diagrams, typical of the flow of coal 

in the dry process and combined dry and wet processes are 

shown on Blue Prints Nos, 820, 822 and 827. 

PREPARATION OF BITUMINOUS (OAL. 

The preparaticn of bituminous coal is quite simple 

compared with that in the anthracite fielde. The great 

bulk of the production comeg from seams which lie almost or 

quite horizontal and furthermore, it i& unusual to find 

interstratification of rock in any such quantity as charact~ 

erizee the anthracite seams. Partings, or course, are come 

mon. Sometimes thege may be disposed of by cutting out with 

machineg and throwing the dust into the gob, or the rock 

may be hand picked by the miner when loading his car, or else 

sorted out on the tipple as the coal travels along on cone 

veyors. All this is properly dry preparation, water being 

unnecessary, except where the coal is very dirty, or where 

it is to be used for such purposes as coking or the manu- 

facture of illuminating gas. 

SCREENS, 

The sizing of coal ig effected by screens having 

openings between bars longitudinally placed, by woven wire 

segments, and By openings made by punching circular, oval, 

square or oblong holee in the plate bottom; any of these 

arrangements permitting the fine coal to drop through while 
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the larger pieces pass over the screen. 

A few of these screens with dimensions are shown on 

blue print No. 820. 

GRAVITY SCREENS, 

When screens are stationary and set at an angle of 

from 27 to 35 degrees, so that the coal moves over them by grav- 

ity they are known as gravity screens, 

The gravity screen is the simplest and cheapest. It 

is, however, open to the objections that only a rough separation 

is usually made, ‘there is excessive breakage, due lo dumping coal 

in bulk on the screen, and there is nc opportunity for an linspec- 

tion of the product and the removal of impurities. Installations 

of gravity screens have been made recently where the coal is fed 

to the screens by a conveyor at such a rate that there is a con- 

stant flow of coal over the screens in quantity to insure effec- 

tive screening. The coal will flow differently depending upon 

fracture, moisture content and quality. Weather and temperature 

also affect the flow. Coal will hang on the screens in the morn-: 

ing due to cold or to rust which has collected during the night 

and in the afternoons it runs too fast over the polished plates, 

The size of opening varies with the size of coal 

desired: 3/4 inch, 1# inch, 2 inch, 3 inch, 4 inch or 6 inch 

lump. Where bar screens are used the larger sizes are obtained 

by the removal of alternate bars singly or in pairs. The design 

of the bars are such as to permit the small pieces to fall thru 
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without clogging the screen. 

The standard size of screens as usually found over 

the bituminous regions is 12 feet long and 6 feet wide over screen 

surface. The screen consists of six bearing bars and 39 steel 

screen bars with 14" clear space between the bars. Sometimes they 

are spaced with a 1-3/8" alear space between then. 

SCREENING DEVICES. 

A difficulty frequently met with in screening coal is 

that it falls upon the screen in masses instead of spreading out 

over the entire screening surface. This is especially noticeable 

with wet coal and seriously affects the proportion of fine that is 

removed. A very simple devise is used to spread out this mass. 

This consists of a series of U or V shaped riffles,either on the 

Plate preceding the screens or on the screen itself, the effect 

of these being to retard and equalize the flow of coal over the 

entire width of the screen. 

In some regions where the water from the mines,which 

is heavily charged with acids, is used in the process of prepara- 

tion, corrosion in the screen is very rapid. Not only is this 

costly, but also the accumulation of rust retards the flow of coal. 

Various alloys may be used to counteract these evils. These are 

resistant to acid waters and remain smooth and the materials 

run over tne screens without hindrance. 

Monel metal, sometimes used for this purpose, is an 

alloy of copper and nickel and contains also a small amount of 

iron and other impurities. It is prepared by smelting the copper- 
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nickel ores of the Sudbury Canada district. When cast, monel metal 

has a tensile strength averaging about 80,000 lbs,and when 

rolled the tensile strength may exceed 100,000 1bs. per square 

inch. The alloy is also highly elastic, ductile and malleable 

and is even better than bronze in its resistance to corrosion. 

Lip screens are those whose perforations are oblong, 

the upper part of the slot being narrow with a gradual increase 

in width toward the bottom. This enlargement prevents the wedg- 

ing of coal in the slots. The screen is arranged in steps so 

that the coal in passing down is completely turned over and away 

from neighboring particles. This prevents the fine from 

riding over the screen on lumps, 

The general practice is to use slots 12" long and 

to make the distance between the steps the same length as that of 

the slots. 

When used as a slate picker the bars between the per- 

forations are slightly turned or canted, Coal will flow readily 

over such a screen, but slate which occurs in flat pieces, will 

turn edgeways and pass thru the screen. The bend or step has the 

advantage of spreading the coal, this insuring a more complete 

separation and it also prevents irregular pieces from wedging 

in the perforations, thus keéping the screen from becoming 

clogged. 

This screen can be readily adapted to suit ithe various 

different conditions which arise in the preparation of bituminous 

coals. In some locatities the coal is very soft and breaks 

easily. Here the height of the step is reduced and the slot is 
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at the bottom of the bend or riser. 

Again, if the coal breaks in large cubical lumps the 

taper of the slot may be changed tc suit, and where the cezl is 

in flat, filsbby, chunks and slot is made sherter, leaving a blank 

between the rows of perforations for the flat pieces to right 

themgelves on, thus preventing flat oversized pieces from rassing 

thru the suresh edgeways. 

SHAKFR SCREENS 

To overcome the disadvantages of the gravity type, the 

shaker screen was introduced. Here the screens are set at a low 

inclination, frém 5 to 15 degreess, the movement of the coal being 

not sc mach dedendent upon gravity as upon the forward thrust im- 

parted by the stroke of the scree which ig kept in reciprocatory 

motion by means of the pair of eccentrics or by a single driving 

rod lceated as near as possible to the central exis. The cpenings 

in the screens may he made by the spacings of screen bars,by cut- 

ing circular or oval hcles in the botcom plate, or by an arrenge- 

ment of slotted holes a little wider at the lower end, [£1
] 
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glicht drop in the screen at the lower end of each row of slots 

(1iyr scre-ns). The travel of thc coal is very slow, and due tec the 

motion of the screen, the lumps are spprerated so that ne fine cecal 

is carried over and mixed with the larger sizes. | 

The m
 

principles of screening which should be noted are 

as follows:= 

1. The perforations should be arranged so that each 
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prepared size will pass through one set of perforations and over 

another. No coal is properly screened until it has passed over a 

screen, 

2. The shape of the perforations should be chosen 

with a view to the sizes to be produced and the fracture and other 

properties of the coal.. Round perforations give the most uniform 

sizing, oval perforations clear themselves somewhat better, and lip 

screens clear themselves best of all - in fact, the latter will 

screen almost anything. Dry coal having rectangular fracture is 

the easiest screened. Wet coal with conchoidal fracture is the 

hardest. A little fire clay makes the fine coal very hard to 

screen, and no screening process will separate the fine when wet, 

for the fine particles stick to the large sizes, Lip screens cause 

the least breakage and abrasion and should be used where possible 

for very soft coal. Round and square perforations act like nutmeg 

graters. 

3. The thickness of the plates for producing fine 

sizes should be chosen partly with reference to the sizes of 

perforations. Plates having inch perforations should not be over 

1/8" thick. When the plates are too thick the holes will clog. 

4, The length of stroke should bear a relation to the 

size of the largest perforation on the screen. A 6" stroke prodic- 

es good results with 6" round perforations. For smaller perfora- 

tions shorter strokes can be employed, while for larger sizes it 

is better to use oval perforations or lip screens than to increase 

the length of the stroke. 
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5. The speed of the shaker should be such as to keep 

the perforations clear and get the required tonnage over the screexu 

The speed of the cool is a function of the screen speed,length of 

stroke and inclination, all of which are more or less interde- 

pendent. The speed should be sufficient to cause the coal to 

screen both on the forward and backward strokes. It should sel 

dom be less than 100 R,P.ls for easy screening or more than 150 

R..P. M. for small sizes of wet coal or difficult screenings. 

6. The inclination of the screen should, in combina- 

tion with the speed and length of stwoke, allow screening on the 

forward as weil as on the backward stroke and should be such as 

will produce an average flow of coal at a speed of about 100 feet 

per minute. 

7. The flow of coal to the screen must be properly 

regulated. Where small cars are used, it is so easy to handle the 

dump with a screen of moderate proportions that it hardly pays to 

consider a feeder. For a moderate size car, say 2 or 2} tons, 

a self-feeding screen will give good results. By a self feeding 

screen is meant one with a blank sheet at the top inclined at a 

small angle, say 6 to 7 degrees, on which the coal is dumped and 

which spreads the material and causes it to feed into the screen 

with moderate regularity. Even for this size of car a feeder is 

desirable and for larger cars it is eesential.. Roughly speaking, 

the capacity of a screen is practically doubled by uniform feed 

ing. There is little to choose between types of feeders so far as 
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uniform feeding is concerned; both the reciprocating and apron 

types give good results. 

8. The thickness of coal on the screen must be limit- 

ed by splitting it where necessary. Thus if it is desired to 

screen the 3/4" coal out of mine run, it is necessary to pass the 

coal over larger perforations, say 2 or 2% " first, then to re- 

screen the underaize over 3/4" inch perforations and then mix 

again. The size of the perforations determines the thickness 

the bed of coal that can be effectively screened. Thus, a bed 

coal one foot thick can be screened over 6" perforations,when 

would be difficult to screen a bed 3 inches deep over ¥ inch 

perforation. The relative proportions of the various sizes con- 

tained in the run of mine must be carefully studied in designing 

a screen and its width and the amount of splitting determined 

therefrom, 

9. The width of the screen must be chosen so as to 

limit the coal bed to such a thickness as can be effectively 

screened over the size of perforations employed. The length of 

the various perforated plates must be chosen 80 a3 to give the 

coal enough travel to screen out all the undersize without causing 

a needless amount of degradation. There is no fixed rule governing 

the size of screens, and proper "splitting" of the coal and 

arrangement of perforations frequently requires some experiment- 

ing. 

10. A little vertical as well as horizontal motion 
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of the screen helps to keep the perforations clean. Knockers 

can also be used where the perforations cannot be kept clean in 

any other way. 

11. All prepared sizes should be rescreened just 

before delivery to the picking table or loading chute. These 

degradation screens may be arranged to shake sideways across the 

flow of the coal or with it in the ordinary manner. In the for- 

mer case, however, they should be a little steeper than in the 

latter, 

KEVOLVING SCREENS. 

Revolving screens are usually from 6 to 8 ft. in 

diameter. The cylindrical type is preferred to the conical and 

the axis is set at an angle of from 7% to 10 degrees. The central 

shaft is supported at the ends by boxes. On the outer ends of the 

arms of the carrying spider is bolted a ring to which the screen- 

jacket of woven wire mesh is attached. The coal enters thru a head 

wheel, with gear teeth cast on the circumference. A pinion engag- 

ing with this gear rotates the screen, which motion moves the coal 

forward from the head wheel to the discharge end, 

Formerly the revolving screen was used almost ex- 

clusively for sizing anthracite coal, hut owing to the fact that 

in recent years there are several finer sizes of coal prepared 

than before, and owing to the moisture,fire-clay,and other sticky 

substances clinging to the coal as it comes from the mine, it is 

impossible to prepare the finer sizes without water; and,from 

the fact that the revolving screen is not well adapted to the 
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application of water, it has quite generally given way to the use 

of shaking screens which, besides being being well adopted for 

use with water, also reduces ithe breakage. 

Revolving screens are even less used in the bitum- 

inous fields. They are, however, used to some extent for produc- 

ing small size coal. They make a slightly better looking coal 

than do the shaker screen for the pieces are more nearly round and 

uniform, but they cause more breakage of the coal and consume 

more power, 

PICKING TABLES, 

WVhen merely close sizing is wanted the coal may be 

passed directly from the shaker screens to the railroad cars,but 

as the quality of coal is of equal importance, some means must be 

provided whereby the impurities may be sorted out. For this pur- 

pose picking tables are used. These are endless steel conveyors 

made up of overlapping plates mounted on roller chains and travel- 

ing at the rate of about 40 feet per minute. They carry the coal 

from the screens to the cars, are from 4 to 5 feet in width and 

because of their slow motion, enable the men and boys stationed 

on either side to sort out the pieces of rock or bony coal. 

Belts are largely used as conveyors for the small sizes of coal 

where it is possible to run them horizontally or nearly so. 

The use of the term picking table as applied to traveling belts 

or conveyors is tnfortunately liable to confusion with the 

term table as applied to the dressing of ores. 

Revolving tables have been introduced and are found 

to be a very successful substitute for the conveyor form. These 
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are in reality annular rings with a width of about 4 ft. and an 

extreme diameter of about 20 feet, this allowing sufficient cir- 

cumference to place boys both at the innter and outer edges. Coa 

from the screen passes directly to the ring, and after complet- 

ing almost 360 degrees of travel and having been hand picked, it 

strikes an obstruction placed obliquely to the path of travel, 

is swept from the revolving table and passes to the rallroad cars. 

Thr great advantage of the revolving table over the 

conveyor lies in the reduced maintenance cost. The conveyor has a 

large number of parts, such as rollers, links, bushings, etc.,zll 

of which are subject to great wear and need lubrication to reduce 

frictional resistance. The table on the other hand has a much 

smaller number of wearing paris. The disadvantage in its use would 

appear to be that it can not be applied to tipples already con- 

structed, 

The width of picking tables should not exceed 5 feet 

and they should not travel over 100 ft. per. min. This makes 

it necessary to divide the cosl and to use several tables in mines 

of large capacity. Roughly estimated, 2 picking table of any 

type should not be required to handle more than 1000 to 1500 

tons in 8 hours, 

COMBINATION SCREEN AND PICKING TABLE, 

A combination of the two units of screen and picking 

table is found in those horizontal types where the coal is impelled 

forward by an oscillating motion either vertical or horizontal, 

and in the inclined type, such as an ordinary shaking pan placed 



BN I * [ 

at an angle of from 5 to 10 degrees, 

In the larcus type the screen is arranged in decks, 

the coal passing first to the upper deck where the nut and slack 

are removed. The slack is removed from the nut on the middle deck 

and passes to a chute leading to the slack car. The nut passing 

over the slack screen on the middle deck passes down a sloping 

plate to the bottom deck and thru a gate to the nut car. All sizes 

above nut are now picked on the top deck after which the egg coal 

is removed by the eggs screen and delivered into the car on the 

egg track, while the lump coal passing over the egg screen is 

lowered by & sloping plate onto the bottom deck and passes out 

over the end of the screen to be loaded into a car on the lump 

track. 

The horizontal picking table may be controlled by a 

"marcus" driving head, by egcentrics, or by short pendulum hang- 

ers Shobsrted anead of the vertical. The first operates with a 

51 ow forward stroke and a quick return stroke. The last by giving 

the screen a quick vertical drop at the end of the forward stroke. 

The eccentric drive is used on the balanced screen in some de- 

signs. In such cases there are two screens driven from the 

same shaft but moving in opposite directions, the object being 

to obtain balance and eliminate vibration. 

LOADING BOOMS 

With the use of gravity screens, there has always 

been an excess of breakage in getting the coal from the screens 

to the cars. To reduce this tendency, baskets were designed which 



might be lifted to the edge of the screen, and after receiving one 

or more dumps of coal, lowered into the car and the coal dis- 

charged with a minimum drop. When shaking screens were introduced, 

it was also necessary to provide a method of lowering the coal from 

the screens to the cars so excessive breakage would be avoided, 

and for this purpose loading booms are now used, 

Frequently the picking table is combined with the 

loading boom, as shown in details of this design. Conveying pick 

ing tables may be readily hinged as a whole, in which case the 

pickers work on walks alongside the tables and are raised and 

lowered with them, or the tables may be hinged at some intermed- 

iate point, allowing a horizontal portion for picking, with a 

movable :extension for loading. 

BIN 
In the operation of coal mines, it is desired to 

obtain a uniform daily production. This is now generally impos 

sible because of the irregularity with which the railroad cars are 

delivered to the mines. In most fields the distribution is such 

that there is an over supply in the early part of the week, an 

even supply during the middle and a shortage at the end. 

This irregularity works a hardship almost unlinited 

in its effect. The railroad finds its facilities for transpor- 

tation over-taxed at regular periods and congestion results, 

mines the rush of work, followed by a pause at each week 

demoralizing to the working force and in every way preju- 

dicial to a low cost of production. Moreover, the railroads place 



a penalty on cars remaining unloaded behind the tipple, which 

results in a reduced allotment to the offending mine, 

The remedy for a condition such as this would ap=- 

pear to lie with the railroads, but no relief coming from that 

source, the operators themselges in many cases have sought a soe 

lution. One plan is to provide extra mine wagons, filling these 

during the lean days of the week end and by dependence on this 

reserve coal, any excess car supply could then be cared for. A 

moment's reflection however, reveals the impracticability of this 

method. Assuming a mine car of two tons capacity it requires 

250 of these to store 500 tons of coal, or enough to load 10 

railroad cars. Mine cars will now cost nearly $100 per ton stor- 

age capacity and this along with the expense of upkeep and de- 

terioration makes their use prohibitive, 

The alternative, which is increasing in favor, 

especially with the larger companies, is to provide storage bins 

with capacities ranging from 500 to 2000 tonsi The bin is usually 

located adjoining the tipple, running parallel to the tracks and 

with ports so arranged that the entire contents can be easily 

transfered from the bin to railroad cars. 

Coal is brought from the tipple to the bin by con- 

veyors or elevators and distributed Yengthwise by means of a 

Scraper line conveyor. The codsclitation coal company of West 

Virginia has a number of such bins at their mines and tests have 

shown that 1500 tons of coal per hour can be transferred from the 
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bins to the cars, 

‘he cost of a in, figured on capacity, is very much 

less than its equivalent in mine cars, probably one-fifth as great. 

The transfer of the coal, being separated from the operation of 

the tipple, insures that there is no confusion during the busy 

periods. Bins make it possible to work the mines when cars are 

not delivered in the morning as anticipated. With such provisions 

for storage work goes on until such time as the bins are ull, 

the fewer cars of the week-end being loaded al together from the 

mine cars. 

ROUTE OF COAL IN THIS SCREEN, 

The coal is brought from the mines to the tipple in 

cars of (2) ton capacity. The coal is dumped into the hopper from 

which it is fed out to its various routes. When straight run of 

mine is wanted on track No. 3 the shakers are not run but the 

gate is opened and the coal is fed directly into the chute to 

car, or run-of-mine can be run over the shakers, having veil 

plates to cover the perforations and goes to track No. 1. To send 

the run-of-mine to track No. 2 it is necessary to run the shakers 

and remove a perforated plate from the upper shaker screen, 

The upper shaker has four plates 36"X72" perforated. 

with 13" circular holes, giving a screening surface of 84 sq.ft. 

These plates are stepped in order to turn over the coal, thus 

removing the maximum amount of dust and slack. This slack or dust 

going thru the 13" screens goes into car on track No. 3 by 



aol opening a gate at the chute entrance e gate is closed 

the slack goes into tne lower compartment he if shaker, 

mixes with egg and nut and is rescreened and sent back to track 

No. 3 by opening a gate in the egg chute,or into cars on track 

No. 2 by closing this gate. 

The egg coal may be run into ears on track lie. 2, 

or by opening the gate in the egg chute, it can be put in cars 

on track No. 3. The egg can be rescreened nn the egg hopper 

by being run over 12" round perforated plates. The slack is then 

sent to track No. 3 and gives the egg or nut much better 

screening. 

The lump coal is run over the two sets of screen 

plates each having <i" turnovers so that the coal may be turned 

enough to take out all dust and slack. It is then delivered 

to the loading boom waich carries it into the car. This loading 

boom is equipped with walkways and is narrow enough so that 

boys or men may be employed in picking rock and slate out of 

lump coal. This loading boom carries the coal to within two 

feet of the car bottom and keeps the breakage much less than 

if the coal was permitted to fall directly from the lump chute 

into the cars. The lump may also be run in with the egg and 

nut by removing the diamond screen bars in the lower shaker. 

The loading boom is run by a separate motor and the screen 

can be run independent of it. The boom is provided with counter- 

weights which permits it to be easily adjusted. 
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CAL CULATIONS 

To find the width of screen to screen 2500 tons 

per 10 hour day over 3" perforations. With the turnovers and 84 

8q. ft. of screening surface the coal may be 9" deep. With the 

swinging screens the coal will be carried the full length of 

the throw. The crank has a 12 inch throw and the crank pitmans 

are connected to rocker arm in way to give screen a throw of 9/23 

of 12", Therefore 9/23 X 12 = 4.667" or .39 ft. 

The crank makes 100 revs. per min. 

Therefore, coal will travel .39 X 100 = 39 ft. per min.Since the 

coal is 9" thick, there will be £ X 39 = 28.5 cu. ft. per min. 

passing the screen or 28,5 X 50 1425 lbs. per min. ox 

(1425 X 60 X 10) + 2000 = 425 tons per foot of width of screen. 

therefore 2500+ 425 a 6 ft. - width of screen. (5 ft. 11") 

The drive pulley is to be direct-connected to a 1200 

RPM motor. A belt 8" wide has been found sufficient to drive such 

screens and it remains to find the diameter of pulleys. Revs. of 

motor times ratio of pulleys = revolutions of drive pulley. There- 

fore 1200 R z 100 R =z 1/12 or 1200 X 1/12 = 100 or pulleys must 

be vin ratio of 1 to 12 and since 72" pulley is a stock pulley and 

a 6" dia. pulley on motor gives good belt contact and since 

: 1:12 = 6:6, therefore, a 6" X 9" pulley is used on the motor and a 

72" X 9" pulley on the drive shaft, 

For the feeder drive, a 1200 RPM motor is much 

cheaper than a slow speed motor, and a drive from motor with belt 
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to a countershaft thence to feeder with chain works better than 

a direct drive from motor to feeder with a belt, and the feeder 

has been found to work to best advantage at 30 RPM., therefore 

1200 R 30 R 1/40. There are obtained stock sprockets No. 103 

with 15 and 31 teeth which may be the ratio of the chain drive. 

Now the ratio of the pulleys times 15/31 times 120 RPM - 30 or 

BR 15/5 X 1200 - 30 or BR - (30 X 3) {15 X 1.200) - 1/16 

app. and since a 5" belt can drive it, and a 4" dia. pulley on 

motor gives good belt contact, hence, a 4" X 5% pulley is used on 

the motor and a 65X5" pulley on the countershaft. 

Many of the parts in the screen have been designed 

from observations of screens now in use and from information ob- 

tained from screen builders, Many parts are built very much 

heavier than they need to be for the sake of symmetry of design. 

It would be almost impossible to calculate the size of hanger rods 

to hold the screens or the pitman rods to shake them. There are too 

many variables entering in for accurate determination, At any 

time an excess load may be thrown on parts of the screen which 

cannot be foretold and the experience of others must be relied 

upon to determine these sizes, 

The loading boom should run at approximately 50 ft. 

per min. Sprockets have 6 teeth with a pitch of 9 inches, 

therefore (6 X 9) 12 - 4.5 ft. per rev. of head shaft. The spur 

gears shown are made from stock patterns, therefore 50 4.5 - 11.6 

revs, for head shaft and 11.6 X 61/15 - 45.2 Revs. of counter shaft 
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C" and 45.2 X 62/14 - 200 Revs. of jack shaft "B". The motor 
runs 1200 Revs, R diameter of motor pulley divided by diameter 

of jack shaft pulley d D Rm R's or - 200 1200 - 1/6 d : D - 

l :6o0orD~ 6d. A 6" diameter pulley gives good belt contact 

with belt 6" wide. Then 6" X 6 - (D - 36" dia. of large pulley. 

SEECIFICATIONS FOR SHAKING SCREENS 

This shaking screen outfit is to be built by ¥. J. 

Savage Company, of Knoxville, Tenn., according to the following 

specifications. Any variations from the following specifications 

by one party without the consent of the other will be at the re- 

sponsibility of the one so doing. These screens to be ready for 

delivery to the railroad for shipment not later than June 1,192] ne 

less byconsent of the purchaser. These screens are to be inspected 

by an authorized agent of the purchaser not later than May 26,1921 

and must have his approval before being shipped, 

The framework of the tipple house will be cons truct- 

ed by the purchaser and will be built as near as possible accord- 

ing to the drawings. 

Hopper. The dump hopper to be made to hold not under 

10 tons of coal. The main body to be made of $ inch steel plate, 

to be braced across to prevent any bulging of sides, with 3" X 4" 

X 3/8" angles. The hopper to have an adjustable door in front to 

prevent an excess amount of coal from flowing onto screens, 

3" X 3" X 5/16" angles to be placed around the top and rest upon 

timbers. 13/16" inch holes to be made in hopper akout 6 inches 

from top in order to bbbt hopper to timbers with 4 inch 



diameter bolts, A track to be fastened to the bottom of the 

hopper to carry the feeder pan. This track to be so braced as to 

prevent any wobbling during work. All rivets to be of 5/8 inch 

diameter unless otherwise specified. All angles to be as shown on 

drawing number 660. To be made in accordance with drawing number 

660 unless changes agreed upon by both parties. All workmanship 

to be of the first class, 

Feeder Pan: The feeder pan to be built of sufficient 

gize to feed the coal as fast as the screens will clean it, this 

being 2500 tons per 10 hour day at the maximum. The bottom to be 

so constructed as to prevent warping due to the coal falling or 

by hydrostatic weight. The front to be provided with fingers ex- 

tending 18 inches from pan and made of $" X 2" wrought iron. 

Four wheels 8" dia. with 24" tread shall be put on pan to run on 

track on hopper. This feeder pan to be run at approximately 30 

forward strokes per minute. All rivets to be % inch in dia. and 

countersunk unless otherwise specified, The feeder pan to be fast- 

ened to a 2 inch sq. c.r.s. driving axle with rivets to prevent its 

‘loosening. All workmanship to be of the first class. To be made 

in accordance with drawing number 660. 

Upper Screen: The upper screen to have 72 sg. ft. of 

14 inch round hole screening surface. Fach screen plate to be 3 ft. 

by 6 ft. and to be stepped as shown én dig. no. 659. All bottom 

and side plates to be 4 inch steel. To have a swinging gate at 

top for run-of-mine. This screen to be hung by three swinging 
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hangers resting upon 2% inch square C.R.S. shaft. Hangers to be 

cross braced and built as shown on dig. no. 662. 3" X 4" X 3/8" 

angles to run the full length of screens and to furnish bearing 

braces to hanger shafts, The screen to have two decks, the lower to 

carry the slack coal either to lower shaker or to slack spuaut. 

The bottom deck to be cross braced to prevent warping. The bottom 

deck to have a gate to run the coal into slack spout or to lower 

shaker, The screen to have sides of two 4 inch plates for a dis- 

tance of 15 inches on both sides of slack spout. All rivets to be 

5/8 inch in diameter unless otherwise specified. Drive shaft to 

be made of 2-18/16 inch C.R.S. and bearings to be of heavy type. 

All workmanship to be first class. To be built as shown on dig. No. 

659, 

Lower Shaker: The lower shaker to have 36 sq. ft. 

of screening surface to pass 2 inch coal, and at lower part to 

have 5 ft. of diamond screen bars spaced 33 inches on centers. 

The sides and bottom to be made of 4 inch steel plate. The screen 

to be hung with 3 hangers braced as shown on dig. No. 662. The 

screen to have two decks, the lower one taking care of the slack, 

or slack and egg. The screen to have a 2 15/16 inch C.R.S. driving 

shaft with two heavy type bearings. The lower end of shaker to be 

so constructed as to deliver the coal onto loading boom with a 

fall of not over 3 inches. The screen to have a hopper with 
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a rescreen for the slack, a curved spout carrying egg coal to 

track No. 2, and a slack spout carrying slack to track No. 3. 

The hopper to have a gate to run all the coal in hopper thru 

curved chute with none going onto slack spout. These spouts to be 

braced to keep them rigid with screens 3" X 4" X 5/16" angles 

run full length of screen to reinforce the sides. All rivets to 

be 5/8 inches in diameter unless otherwise specified. The screen 

to be built according to drawing number 658, The workmanship to 

be first class. 

Loading Boom: The loading boom to be 32 ft. center of 

drive sprocket to center of head sprocket. The flights © be 

made of 3/16 in. steel sheets. The boom to be 5 ft. wide. 8f%t. 

of the boom at the drive end to be made rigid to rest under lower 

end of shaker screen and 24 ft. to be movable on hinged pins in 

order to lower head end into cars. This boom to run at approxi- 

mately 50 ft. per min. and to have walkways along side upon which 

a man can stand and pick the coal. The boom to be rigidly 

braced with 24" X 23" angles to prevent any buckling. The head 

shaft to run in two take-up boxes in order that slack may be taken 

out of the flights at any time. The head end to be provided with a 

bail to which the ropes on counter weights will be fastened. The 

boom to be raised and lowered by a 2 ton Yale and Towne electric 

hoist. The pin hinges to be made sufficiently rigid to eliminate 

any tendency toward twisting boom. A plate and angle construc- 

tion must be placed along top covering the flights in such a way 



that the man picking will not accidentally get his hand caught in 

links. No guards are to be placed on shaker side of rigid part 

but on opposite side must be placed a 3/16 inch Plate extending 

13 inches above other guard to prevent coal from crossing over 

boom when coming off the lower shaker at a rapid rate, The links 

on flights will be built up type with 2% inch dia. wheels rolling 

on pipes with brass bushings. Flights will be 9 inch pitch. All 

rivets to be 5/8" in dia. unless otherwise specified, Boom to be 

madé in accordance with drawings number 666 and 667. The workman 

ship to be first class, 

Transmission: The loading boom to be run by a 5 HP 

General Electric Co. = Altering Current motor - 3 phase - 60 = 

cycle - 220 volt at constant speed of 1200 R.P.M. All motors 

and starting boxes to be supplied by purchaser, 

The shaking screen to be run by a 20 HP GE - A.C. 

motor - 5 Phase - 60 cycle - 220 volt at constant speed of 1200 

R.P.M. This motor to be belted to a countershaft with a speed 

reduction great enough to run the shakers at approximately 100 

R.P.M. 

The feeder pan to be run bya 3 HP -« 0.2, - A.0, 

motor - 3 Phase - 60 cycle - 220 volt at a constant speed of 

1200 R.P.M. To be run to countershaft with a sprocket and pulley 

reduction large enough to run the feeder at approximately 30 R.P.M. 

Starting boxes to be supplied with all motors. The belting to be 

furnished by screen builders, 



The shaker pitmans to be made of straight grained 

white oak timber, seasoned and to be reinforced by 5/8 in X 3 in, 

W.I. bars running their full length, both top and bottom, and 

bolted together with 2£in. dia. bolts. The shakers to receive 

their motion from a heavy rocker arm which is itself oscillated by 

a rotating crank and pitmans. These, rocker arm shaft and crank 

shaft, to have bearings sufficiently large to avoid any great 

vibration, 

REFERENCE DRAWINGS. 

DESCRIPTION DATE 

General Plan of Tipple J 7-10-20 

Details of lower shaker screen > 7-12-20 

# " upper o # 7-12-20 

y " hopper & feeder 7-13-20 

uy Mm Tiights & 1inks 7-20-20 

Miscellaneous details 7-14-20 

Loading boom flight die 7-20-20 

24 ft. ctr. boom 7-23-20 

8 # n " (rigid part) 7=26-2- 

Tipple house elevations 1-30-21 

liiscellaneous screen details 
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BILL OF MATERIAL 

Shaking Screen Plant - 

Shop No. 300 

LOADING BOOM 

No. of 
Dwg. Paris. = = = = on . - Description - = uw « . Make -No.- Marked 

% Male Die for flights 0.1 885° g52 .B 

1 Female * * # C.l 665 652.4 

1 Head shaft 2 15/16" dia.X 7 31/8 c.R.8.6687 657 .7 

1 Foot " 23/16" dia. X 6 B84" " 667 666-A 
2 6T - #279% sprockets X 2 15/16" bore M.I 667 

2 6 T= i i X 2 3/8" " ¥.1. 887 

1 61T-14"P-43"F-2 15/16" bore spur gear C.I. 667 

3% Jack shaft 2 3/16" dia. X 5 43 C.1.8.667 667-B 
1 Counter " 2 3/16" dia X 244m hn B87 687.0 

7 68 X24" .7. Pulley C.X1. 667 

3 62T-1"P-3"F-2 3/16" bore spur gear C.I. 66% 

1 15T-14"P-3"F-2 3/16" bore pinion C.1. 687 

2 center hinges C.1. 860 B00-E 

2 Outside " C.I. 660 690-C 

4 2 3/16" Standard Bearings with Bolts C.1l. 667 

2 215/16" M B . Y 0.1. 66% 

36 4 " dia. X 16" bolts W.l1. 66% 
6 T" X 8% X 24" plates (Rests) SL. 88% 

4 5/16"X34"X3L" angles X © 1/6" " 667 

6 £"X12"X24" plates (Braces) A 667 



Shop No. 300 

No.of 
parts 
Rgd. 

8 

Description Make 

+"X23"X2L" angles X24" St. 

2"X2"X+ angles X 6 1 

29X2%X1" angles X 3 O" 

3"X4%X3" angles X 10 " 

24X24X 1" angles X 8 1/6" 

3"X3"X3" angles X 8 

2UX2%X 4" angles X6" 

3/16"X18"X 8 " plate 

Gussit Plates 

Lbs. 5/8" rivets 

Filler Bars 1" X1 83" 

Bail 

2 3/16" Std. Takeups 

Head Plates #"X36"X36" 

Brace Plates £"X24"X24" 

23"X23"X1" angles X 2 9" TYbraces 

3"X4"X4" angles X2 O" (Takeup Bases) 

33X33X5/16" angles X22 O" tracks 

25"X23"X$" angles X 81/3" Cross Braces 

2F"X23"X4" angles X 5 9" Diagonals 

2EX2EXE angles X 2 6" " 

25X25X4" angles X4 6" Side Braces 

1"X14"X12" White Oak Strips 

14"X1 2x22 lok [1] [1] walks 

Dwg. 

No. 

667 

667 

667 

667 

66% 

667 

667 

667 

667 

667 

667 

666 

660 

666 

666 

666 

666 

666 

666 

666 

666 

666 

666 

666 

Marked 

666-1 
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Shop No. 300 

No.of 
parts 
Rgd. 

6 

2 

100 

200 

200 

Description 

2"X2"X4" angles X6" Guard clips 

3/16"X 9"X22 0" Guard Plates 

Flights 9"P-3/16" P1.X5 OW 

Rollers and Pints 

CRs Ping 1 15/16" dia. X 7" 

c.1 

CRs 

2"X2"X;" angles X6" clips on Flights-St. 

665 

640 

660 

665 

690-C 



Shop No. 301: Hopper 

Dwg. 
No. Rgd. Description No. Marked 

3/16" side plates ; 660 

#" Frong " 660 

$+" Back " 660 

3"X3"X5/16" angles X12 1/3" on side 660 

3"X4"X3/8" angles Braces inside 660 

25X23X+ angles Frame work 660 
rear 

3"X34"X5/16"angles X9 1/5" Front and/ 660 

Z"X10" Botts with nuts 660 

6"X4"X+" angles C 4 9" track 660 

3"X3"Xz" angles X 4 O" Braces 660 

$"X6"X18" ft. Plates Gussits 660 

F"X12"%X3 * door 660 

F"X25"X5 " straps J 660 

5/8" Rivets 660 

Shop No. 502 : Feeder Pan 

6"X4"X3/8" angles X4 1/3" 660 

5/8" X 3 9"X4 3" Bottom Plate 660 

3/4"X2"X27" Fingers ; 660 

5/8" Rivets 85%. 660 

23"X24"X1/4" angles X3-3" Brace Angles © 660 

8"dia-1 15/16" B~- Tr. 2}%.3" Rub. Wheels C.I. 662 

2" square bars, with washers, nuts 
cotters for wheel axles C.R.:8. 562 
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Shop No. 302:Feeder Pan, 

No. Rgd. Description Make 

1 2" square bar with washers, ‘nuts, 
cotters etc. for driving axle CRS 

Shop No, 303: Lower Screen 

1 2 15/16"X8 1/6" Drive Shaft DRS 

62 No. 1 Diamond screen Bars 3/16" St. 

3 23"Sq.X 7 6" Hanger shafts CRS 

2 +"X36"X72"-2" perforated plates St. 

2 +"X48"X72" plates bottom v 

1 "X24 x72 " n 9 

1 F1X34 "X72" n n 

1 5/8"X4"X6 6" screen bar support 4 

6 3"X3"X10" hanger shaft clamps " 

4 +"X24"X10 “side plates " 

1 E235 on xv Y 

2 RUX2"X{" angles X 20 O" top side angles " 

2 3"X4"X5/16" angles X 20 0" screen " " 

2  3"X3"X}"angles X 20 OF" fo ow " 
2 3"X3"X4" angles X 6 O" screen bar 8 

supports 

1 5/8"X6"X6 6" bar backing v.Il. 

2 3"X38X5/16" chute angles St. 

2 Bearings CI. 

Bottom Plate in chute St. 

1 egg chute 
: 

Dwg. 
No. 

662 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

658 

699 

658 
658 

Marked 

657-H-4 

657-H=4 



Shop No. 303: Lower Screen, 

No. Ragw. Description. Make 

slack chute St. 

Hopper and rescreening outfit J. 

Gussit Plates 

30 Lbs. 5/8" Rivets 

) 

Shop 

Sets Hanger System complete 

No. 304: Upper Screen 

2/15/16"X 7 6" drive shaft 

24"8q.X7 6" hanger shafts 

+"X36 "X72" perforated plates 

1"X48"X72" bottom plate 

Sl NE : 

3vx12x72" 0° " 
£"X36 "X72" hinged door 

13"X13X4" angles X 6-0" Pl. supports 

2"X3"X1" angles X 3 O" 23% step 

sides as shown : 

Bottom Plate "X72" braced 

12" hinged gate as shown 

F"X3"X10" hanger shaft clamps 

Sets hanger system complete 

Gussit plates 4" 

Angle Braces 

+1X24 "X48" reinforcing plates 

D wg. 
No. 

658 

658 

658 

658 

lark 
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No, 304: Upper screen. 

Dwg. 
Description Make No. 

chute as shown 8% 659 

5/8" rivets W.I. 659 

No, 305: Pitmans cranks. 

Feeder Pitman Rods 

Drive Pitmans complete 11 6"C.to0 C. 

3 L H IO nu # 

Feeder Pitman arms complete 

Dranks Drive Pitmans Complete 657-K-3 

Drive cranks ; 657 -H=2 

Rocker Arms I 657 -Hal 
All to be with oil cups, ete. 

No, 306: General Transmission: a 

20HP-1200 Revs.-220 volt-3 Phase 

60 cycle-A.C.-W.H.-Motor.Pulley 6"xa" 

SHP-1200 Revs.-220 volt-3 phase-60 cycle 

AC-WH-Motor. Pulley 4"Y5* 

65"X5"X2 7/16" Bore C.I. pulley 

72"X8"X4 7/16" Bore C.I. pulley 

ft. 8" condor” leather belt 

" " 

157-7103 sprocket 2 7/16" bore 

31T-#103 " 2 7/16" 3 

2 7/16"R3 11" feeder drive shaft 

2 7/16" X 8 0" " counter ; 
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Shop No. 306: General Transmission, 

No, 
Rgd. Description. Make 

4 2 7/16" set collars 
g:7. 

2 4 7 /16 n Li] " ; 1 ’ 

1 £ 7/16" X 7 13 drive shaft Crs 

2 4 7/16" Standard bearings g.1. 
4 12" sheaves for boom 

3 5 HP - 950 Revs. - 220 volt- 3 phase 

60 cycle AC-WH-Motor for boom 

100 ft. 5/8" wire rope for ctr. wts wm
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