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COAL TECHNOLOGY TN O ST CHINA

[The following are translations of selected items
from the Chinese-language periodical Mei-k'nang Chiw
ghu (Coal Mining Techniques), a semi-monthly published
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COAL MINE TURNS OUT OVER 60,000 METRIC TONS OF
COAL MONTHLY BY HYDRAULIC MINING

[The following is a translation of ex-
tracts from an article by the Tang-chlge
chuang Mine in X'ai-luan, Mel-k'uang Chi-
shu, Peiping, No. 9, 1960, pp &=5.]

All the staff members and workers in the Third
Hydraulic Mining District of the Tang-chia-chuang Mine,
raising high the red flag of Mao Tae-tungts ideology
and the general line, plunging deeply lnto a red-flag
competition of large area high production, promoting
a production movement, encouraging technical reform

 and technical revolution, attacking production diffi-

culties, and ¢limbing up with great effort to & techni-
¢al peak, have created a new national record by produc-
ing 64,000 metric tons of cosl from 2,276 working faces,
in the month of April. The productlion rate per working
face is 17.28 metric tons/worker, and timber consump-
tion 1s only 1.39 cubic meters/1,000 tons. They have
fulfilled their economic goals. , ‘

I. Introduction
1. Geological Factors of the Mining District:

The length of the deposit is 600 meters, the
length of its elope 570 metera. The slope of the coal
deposit has an inclinatlon of 100.16°, 1Its thickness
jg from 2.5-3.5 meters. There are two stirata of slate
running through the depoait. The upper layer 18 close
t0 -the roof, with a thickness of 1-0.2 meter, while the
lower layer is close to the floor at a dlstance of 0.8~
1.0 meter, with the thickness of 0.4~0.8 meter. The
direct rcef is a stratum of gray sandstone and the
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direct floor is a stratum of black rock. ..

The coal deposit in the mining district 1is broken
into many strata; thse general drop is 2-3 meters, which
has & definite effect on the hydraulile mining process,

The earth layer of the mine has much water, &5,
there is the difficulty of dripping water when the drif.s
are made, '

T, Mining Method f-
1. The Mining Method: ' |

. The complete operation 18 & funnel process, The
coal recovering method is from top to botiom and frow
far to near. At the various stages of coal recovering,
the working can be done elther in the retreating or ad-
vancing manher.

2. Elements of the Mining Method:
The width of the coal pillars 1is génerally 10

meters. The distance between the working areas or stopes
1g 12-15 meters. If the coal quallty 1s relatively better,
the distance may be greater. In recovering coal from each
stope, the working unlt may recover only half of the pll-
lar. The angle in recovering the coal plllars muat be
properly made to sult the easy flow of water. Generally,

the eangle 1s 300, For the sake of safety, when two unlts

.are working in a stope, the working distance varies from

2.3 meters depending on the firmness of the roof., 5o,

a jet of water is turned on, the distance must be 5 meters.
When blastings are made, the distance between two stopes
nust be 10 meters, for safety's sake and to avold human
injuries and troubles from the roof.

' 3. The Plan for the Making of Drifts and the Method

of Constructing Frames for the Nozzles:
(1) The plen for the making of drifts:

There are two types of drifts or levels, name-
1y, wide level and aarrow- level. The measurements for the
cutting of wide levels are; width 3.6 meters, height 1.8
meters. The cutting of a wide level is & combination of
making new slulces, embattlements and cutting cosl. This
heetens the whole mining process, It also employs natural
pressure Lo loosen the hard coal, so that the eonsumption
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of caps and explosives will be lower, while production
will be increased, but this can be done only when geo-
logical conditions permlt.

“ The measurements for the cutting of narrow levels
are: width 2.1 metera, helsht 1.8 meters. These are ueed
when the geolcgical conditions are: soft enel, high pres.
gure, relatively bad roofl, eto.

(2) The method of constructing framsa for the L
nozzles: '

Taare sre two methods for the constructlon of frames
gnd tws types of frames, single and double. The former
1a uged when pressure 1s low and the roof ls gond, while
the latter is used when the roof 1is broken and pressure
is higher, In additlon, there arse sdvanced single eand
sdvanced double frames, the use of which is also depend-
ent upon geological conditdons, -

L. The Method for the Making of Siuices and Eubattlements:

After the nozzle 18 moved and before work starts,
the embabtlemant is built to the helight of 1.5-2 mweters,
sud the width, half of that of the coal pillars, then
the recovering work should begln., o

(1) The method of cutting sluices:

Consider the conditions of the coal, then, de-
etde where the blasting should be made, Generally, when
a slulce is made, the first blast should have 2«3 holes,
the second blast 3-4 holes and the third blast 4.5 holes.

In eutting sluices, the holes for the first blast
muet be gtraight {as the holes are gstraight for recover-
ing cosl), and with the exceptlon of the flrst blast, in
all the other blaste, the holes must he made with long
drills soc that the explosives can be dropped deep into
the cosl. This method is a combinatlon ol deep and
ghellow hales, .

(2} The method of cutting coal:

The cubting of coal should be done from the
inside to the ouiside, from far to near. Get the coal
at the bottom first, then finally plek the coal from the
top. The jJet of water from the nozzle must be moved con-
stantly @0 as to creale an even stream on the coal and
 1let the high pressure water and the stream of water

.
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with the coal be separated. Thus, the processing of coal

is evenly done and the use of water is reascnable.

5, The Orgenization of & Working Force snd the
Controel of Roof Timber:

(1) The orgenization of & working force:

Esch shift of workers sghould have D groups %
of men to cut coal, 3 groupe to make slulces, 5 groups
to move the nozzles. Each group should have one attend-
ant for the nozzle, one esssistant, two men to look after
the operation of the electrical equipment., In eash shift
of workers, there should bs two men to take charge of the
explosives, one man to ettend the eleve and one man to re-
gulete the use of all machines,

(2) The recovery of timber from posts and the
control of wroof timber:

About 80% of the timber used as posts can be
recaovered, By using the nozzle or a collecting tractor,
the timber used to support the roof can be recovered,
After all coal has been recovered, the roof timbers
generally come down by themselves. ‘
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NO. 54 GOAL PRODUCTION TEAM ADVANCES 164 METERS

PFR MONTH IN RRCOVERY TECHNIQUES b

[{The following is a translation ol an ari
¢le by the Tru-po Miuning Bureau, Hung-s
Mine, Mei-k'usng Chi-shu, Pelping, No. 9,
1980, Pp As-lib.]

Since the Oosl Ministry proclaimed the Tive great
reforas, appealing for a great march toward & high, skille
ful and vesk production, the No. 54 Coal Production Team,
well known for its efficient recovery technligues, has
led the movement wsll shead with the determinaiion to
attain the highest peak in coal recovery. Under the
able guldance of the Party and the upper levels and
with the cooveration of all mine workers and ataff, the
Tean has dccided to make use of every amloute and second
af time and Lo cover evepy inch of earih in the mine In
carrying out its efficlent 24-hour non=gtop operation
af deep-cutiing and multlple~ntage soal recovery umebhods,

The coal seam 18 one meter thick and has an 80~
meter long-wall machine-sutting working face, Under
thess conditions, the Team 1s sble to attain the nigh-
est spsed of progress at 8.4 meters a day, with a2 dally
sutput of 814 [metrlc] tons, at the efficlency rate of
11.31 teuns/worker {kung). The Team has fulfilled the
goal of hilgh sapeed, high production and hligh efficlency.
In the revolution of rapid recovery technlgues and the
sdvancement of goals, the Team has broken throush and
1s pow gebting results, but it is still gtriving for
grester successes,

The multiple-stape non-stop coal resovery method,
veed by the No, 54 Coal Production Team, slthoush it 1s
just at ite beglinnlng stage, hae obviously shown that it
hag found & new road for the present development of rapid.
recovery techniques at & machine~cutting working face,
This is a new advancement achieved by the four-eight croes-
cut operation basis. The characteristics of the new

o
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form of technical organization are:
Firstly, the whole 24 houvrs in a day are belng

used fﬁw the recovery of cosl, so the melntenance and
ineyy are beling ﬂ@ﬁu while ths operation

ftele ek ad @ Tl There?® the
gfﬁﬁ di practice ayring &a&a«mmw_._ 3
repair--recovaring coal--maintenance and P&ﬁ%t&
This methwﬁ nas @?m;ttaé the whole 24 hours to ba 3 B y
voted to recove ing 6oal.

: 3
Under the single stage or two-stage methode, there
nily 16 hours for recovering coal, and & hours for
BNENCE ﬁwu repalr, Under & thrse-ztaze method
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108 e y time iz Ancressed to 21 hours and 3
re for h%iuuamﬁnc@ and repair. Bub now, with the
e method, all 24 houre are used for c¢sal rew
ery; thus, this method has made full usge of the space
vime svailsble for ady given working face.
Secandly, because there are conditions sultable
the non-stop opersition.of coal resovery, the Tean
a brave a%urmwt to introduce the thres-staze method
ergede the wLQgI#wM%&g@ and uwamgtag@ methods at
gnd finzlly, 1t hag made use of the four-stage
.  The increased number of ﬁuﬂgﬁ iz the malin reg-
or the higher epsed and higher production,
Thirdly, the Tesn hes vaed “anwmbla&e cutters,
ng outs as deep sz 2,4.2.0 seters. In order to &t
5 auﬁtkng sres of TBO square metars far ench dav's
15 the Teasm has used two machine cubters. This 1k a
ijfa¢ enardination of production spesd and mechanle
cefficienay,

Fourthiy, in order to fulfill its rapid productlion
goal, the No. 54 Gosl Production Tean has made used of
the advanced e .ﬁp@rienaea that have been attalined by the
other mining areag, including simplified loadling methods,
double @chtﬂic CONVEYOrs, metal yzjiaﬁq, ete, These
have helped the Team to develop its new recovery teohnigue,
Fifthly, the Tean's ot wuaiahﬁ eroas-gutb @peratia%
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is plan sppiled for the allocation of the miners' worke
img timeﬁ JHN”P this plen, each miner is uvominally wWOrK-
ing in the mine for 8 hours & may, but actually he wWorks
only & houre, while the other 2 hours are uged In makin
preparations imr work, bis couing into the mine from the
ﬂutaiﬁeg g d hia Leavina the working area and departure

from the nine, ompared with the old working schedule,
the W:ﬁaﬁﬁ are Wﬂyk&ug in the mine % hour less than
previously. This ensbles the miners' time to be waaﬁ




. effectively while they are in the mine and at the same
time 1t has increazssd their rest time, In the off<hours,
coprs have move tlme for meetings, education, and
: Lorbeinnen Tois is rean forward for the

LG AL tzabmicsl production, cultural
g end the training of skilled labor,
The following 1z & list of important factors in-
volved in the deep-ciltiing, multiple-stsge, non-siop
coal recovery nmsthod: &

o

1, Working Face Arpongement and Geological Factors

The No. 54 Coal Production Team 1s now woerking in
the 5070 Hining Dlstriet (Te'sei Ch'u) of the Hunge-shan
Mina, The thlelknesz of the eoal deposit ls about 0.9«
1.0 meter, in the middle of which, there 1lg a layer of
stone about 0.1 meter thiek., The gquallity of coal ls
wedium hard, contsining nutelike sulfurlzed iron. The
coal haz a 5«9 degree inclination. The direct rool is
g thin lsyer of limestone, which is 0.6 meter thick,
and on top of this, there isg s 4-0 meters thick layer
of pooks, The surface is sandstone, and the floor is
glas sandstone, : .

AL the working face, the long-wall method of coal
recovery is used.. Toe wall iz 60-80 meters long. In
erder Lo preserve & level Tfor transportatlon, s 10-20
meters coal pillar is wmade at the lower end of the work-
ing Tace. Thorefore, transportaticn Trom the various
points of the working face must come over the tracks
mzde by the electrle conveyor to reach the waln trans-
portation level. Oun the mein level, an electric rallway
ig constructed to haul the cosl to the outside,”

Ventilation is from the bottom up, and fresh air
48 brought in throusgh the safety tunnel.

The roof timbers sre controlled by the partisl-
cavins mebhod., The working face has four conveying beltis.
Betwesn the belbts, there are two rows of postg, onse in
double posts in pairs, and one in single posts. The dis-
tance between them is 1,2-1,4 metera, and the slope 1s
one mastar,

The mechanical equipment of the working face are:
two 65-horsepower coal cuttling machines, that can cut
2,4.2,.8 meters in depth; 2 scraping electric conveyors,
one small and one large eonveyor, the former is 20 meterﬁ

A
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‘long and the latter 80 meters long; the twbuconveyors

"'i

are pluced in parallel positions,

1I. Staces and Lebor Organization in the
DaLLY Four=otage Operation

The No. 54 Tesm dividea the whole day into 4 —
phases, sach of which has 6 hours. Each stage comprises
the' whole varlety of attivities that are nuecessary for
the production of coal, such as: cutting, moving, load-
ing and transporting the coal, erecting plllsrs, operat-
ing the electrlc conveyors, fllling excavations, and re-
covering bimber, These sctiviiies are cowblned lots 3
groups, a8: coal recovery aud the ragovaering of tlmber,
transportatlon and operastion nt the elechtrle conveyors,
and drilling for blasting and the fililing of holes,

These aschivities are done simultanecusly. @

The Torm of orzanizstion for each clrculation 1ls
azed on the four-eight cross-cut operatlon of the Tour
~king shifts, each of which has an eight-hour working
nwedule, +That is to say, ihs cross<cutting or over-
apping time between two shifts of miners starts when
aroup of miners goes lnto the mine to take over the
sarl end it ends when the outegoing group of miners has
ieft the mine. Thus, the tlme used by the miners in com=
ing and leaving, in making preparations for and the end-
inz of thelr tasks, 1ls consumed iun the cross-cutiing
time, which does not affect the actual 6 hours of working
time. FEvery miner actually puts in 6 hours of effective
cosl recovering time, not a minute has been lost in pro-
duction. i : '
Erzoh shift of miners is organized on & simllar
basis, intc several groups, each of which i1s assligned a
special task. EBach shift has 36 miners (3 car tippers
{(tao-ch'e) are not included in worklng face efficiency),
with the total number of miners for the four shifts az
144 miners. The assignment of tasks and the nugber of
miners to each group are sz follows: ' :

woR
[o IS
[ R
O

&)

&

£ O
Sl
o

Coal cutting and erecting pillars x4 - 24 minsrs
Loading coal and moving conveyors 10x4 = 40 miners
Erecbing posts and resovering .

Limber : 4 x4 - 16 miners
Eoring holes and filling hollows Bxd - 32 mi?frs




~

Trensportation of coal 3x4 - 12 miners

Operating the shovels S5x4 « 20 miners

TOEOL cocovenescccnsscesnnss 644 w 144 miners

In addition, there are several workers added to
each sghift of winers, such ag: one man for the electrlic
drill, one men for the dlssharging of explosives (3
shifts a day), and two foremen to each shift, in charge
of production and the recovering of timber, -

«

1ITI. Tvo Electris Conveyors Working Alterpately
Fermite Produgilon on & Non-btop Basia

Before two conveyors are used, though the tims usged
to move the conveyer may be reduced to 60 minutes, the
time used iun making necessary preparaticns before nmoving
end the time consumed in walting after the moving in com-
pleted constitvute a suspension of production. The great-
er the wumber of stages, the grester the suspension of
production will become, For instance, 1 there were
four phaszes in a day, the time was ted In moving the
gonvevor will amount to 4 hours. '

The No. 54 Teauw,in using two electrlc conveyors,
ains to overcome the aforementioned difficuliy. While
the small conveyor is in operation, the large one 1is
moved, and when the large conveyor 1s inm operatlon, the
small one is moved, The two are used alieranstely; thus,
it has bsecome o 24-hour non-stop opsratlon.

The swall conveyor is & 20 meter~long SKR-11 {trens-
1iterated from Cyeiliic] model, Its electric drlve and
breke are on the side cloge to the coal wall, The end
12 0.5 meter long and of light coustruction. The two
gonveyors are placed in a parallel position, with & -
row of single posts in between. On. the trall of the
machine cutter, another hollow should be cut in the coal
Just ahesd of the length of the small conveyor, =0 that
the conveyor can be eaegily moved for the next stape.

The small conveyor should not be %oo short nor should it
be too long. When the large conveyor 1s moved and ready,
the small conveyeor should have finished its task, walting
for the second machine cutter to finlsh mnd discharge
coal onto the middle: then it is tlme for the large con-
veyor to be moved,




3 After the cubtting.of the lower 40 meters of coal
1z complsted, the first machine cutter should discharge
its eogl. One hour before the shift ls changed, the coal
ghould be discharged. When the small econveyor is moved,
1% ghouldrmd walt for the large conveyor bub should bew
gin to make slulces for 5 meters and then sbop. Waen
the large converyor has moved ahesd, coal cubting should
be resuned sgaln,. ‘

e the coal recovery operalblon progresses, the .
roof space incregees, Hetause the roof is a layer of
relatively hard rock and because two Bemeter wide con=-
verted columms of broken stones have been built, the
roct has never hed any cave-ins. '

e

iV, Two dachloe Coal Gutters Operating i1n
Bitlerent oeotions ana hasy Coal Load-

ing wonile Cutting

At the present 80-meter working face, the daily
four-staze operation should attain a 300-nmeter of T48-
subic-netdr advance,  Because one wachine coal cutter
esnnot make such an achievement, the No. 54 Team uses
two machine cutbters, one &t the lower end, cutting 37
meters, while the other at the upper secbion, cuts 43
meters. Waen the upper machine cutier cubs deep into
the coal well, the lower machlune comes and cutsg the
polints even. . o

he electric power of the lower machlne cutter
1s supplied from the outside by an [4nsulated] rubber-
wire, which rung along close to the electric conveyer.
The sttendant of the upper machiune cutier wust be care-
ful not to damage this wire. Again, vhen posts or
cotumne are made, 1t is lmportant that the workers eX-
ercise care to prevent the encasing of the wire, render-
ing the moving of the wire ilopossible,

In cutting coal, the machine is turned toward and
close to the electrie conveyor so that the coal dust
falls ontc the conveyor and is carried away by it. This
lessens the load on the cutter., Agaln, when the coal
in the trough of the cutter gets cufficiently heavy, 1t
falle bocause of its own welght, but as the ceal falls
1% ie caught by the chsin of the conveyor and is carried
away, This, in effect, 1ls an easy coal loading actlon.
Tt 1s estimeted that in every stage, 25-30% of the coali

s
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has been loaded by the cutters in thils manner. This
aleo socelerates conal cubting speed., A1l in all, the
gutting operation in each phase can be dowe in 3-4 hours,
while the rest of the time is used 1n discha: z the

coal and dolng maintenance aud repelr work o : naehinee,

V. Pre-Inctellation of Tma Rows of Paired Closs
Toghe and Bulldineg Uolumng Filled wWith
Hyoken oLones o Tonaen Ton Prosturs on .

Rool
T1¢u method of Woﬂf timber control is nerely fole
iannm *¢t which has been used uﬁa s bhe one~shass opersw
Liox Ent ow, the SGE mTI model metzallic pillilars are used
Lﬂﬁw with t&m brokenestone Tilled-in columns, and so

far, roof tlmbers have shéwn very 1ititle caving, sven the
gpged coal rpa very has been incrsased, Accordl ug 1o obe-
sepvations, in the roof gpsn from the coal wall to the
close vosts, the dilstunce ls T wmeber u,,yutbﬁhq glignt
caving of the roof tluber iz n&*v 20-30 wmillimeters,
wheress, the caving ol the roof timber under the one-
stage operation hap besn 80-120 mﬂlli&miewu@

Howevey, the theory that the daﬁ?y speed of 8dw
vance of 6 mﬁﬁerﬁ wuxlﬁ countersct pressure from ha
tor, s@ relieve roof tLimbsrs Irom cav %hﬁ} hes not been
conclusive yet. On the other hand, when roof bi&bﬂwa
show amy savinzg at all, i1 means thﬁ? thore is pya“‘u%@,
Thia p?&ﬂﬁh?@ is exerted in & cyole, whlch vardes 350-90
meters in scoordance with the varying span of the roofl.
Thepsfore, further gtudles and obaervations aPﬁ regulred
to attalan & thorough nna&rqtauﬁium of the law that governs
the movenent of the roof timbers

V1, Insure Adecuate Supply of Cars snd Strencihen
Hachinery Mainteunsnce and Repsiy

The muinglﬁmﬁﬁﬁﬁﬁ and nen-stop operation of cosl
seovery reguire sn adsguate ﬁuwpiv af cars for the trans-
portetion of coal, The No. 54 Tsan has a ﬁaliy praduction

lata of B14 metric bong, It has broken all productlion re-
cords Ain the history of coal miniog. ?ﬁunwwm?tﬁ+iar by
BANPOWST ig far teo inadequate, In order to peralt the
eﬁtwv of losomobives into the main level as far as

r
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possible, power wire for¥ an electric englne 1s set up.

‘In sowme-parts of psssages the helght may go as low as

1.8 mebers, so the roof of the locomotive 1s taken off
to allow for engine clearance without damaglug the power
wipe, In some cases where the passage 1s oo narrow,
nosts are taken sway end planks are used instead, All

tese measures help to solve the problem of transportie-
tion in narrew passages in miniog thin seams of cosl.

, The locomotive enginesrs muieh ses Lo 1t that e
no eosl cars, eiiher in ithe mine or cuteside of 1%, should
be left standing 1dle; they muat be used constantly. At
the time of changing ehlfis, there should be no problen
of aar suppl¥. !

Undey 24-hour non-stop operabtion, & system of al-
ternate maintensnce and repair should be established.
There must be & full supply of spare parts. Rest must
be given to the machines alternately.

Betwesn the two machine coal cutters, malntenance
and repalr should be given alternstely. IDue regard must
be glven to the condition of the coal; adjuet the cutting
denths of the two machines evenly so thal anywme of the
two may be taken out for repalir while the other kespe on
ecubting, without effecting the coal recovery operation.

In supplylng spare parits, emphasls has been laid
on alloy blades for the vuitters, alloy drill heads and
chains for the conveyors. At the present, this problem
has preceived much attention but ns solution has been
found,

Proper rest must be glven to the machinery and
sgulpment. This means that when a nev working face 1is
being prepared, and while machines and sgulpnent are
being installed, those machines and egulpment in the old
working face ghould be taken out for a complete overhaul~
ing job, It is during this time that the machlnes and
equipment are glven reat, , ’ -

rrensportation egulpment muat be properly meintelin.
ed gnd repsirsd. Constant care is regulred for smooth
operation. From now on, &ctivitles along this line must
be strengtheuned,
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Troblems in Multiple-Stage Hor-5toD
Conl Recovery Uoeration

. Tn order -to fulfill the highest production goal
of the yesr, the No. 54 Tean must malntain its daily 8.4
meters advance in cosl recovery. It must meke full use of
every minube of tlme and strive to cover every inch of o
ground in the mlane., The tezm uses imported and native
equipment, and it sirives 1o he salf-sufficient. Based
on 1ts own experiences from the pest, "1t slso derives
benefite from the experlences of the others, From the
gtandpoint of teschunical organization, it applies the four-
phage operation methdd, wiith each ahift of miners having
one phase. -Each stage must operate et a fixed speed 1o
attain = cevbaln output, with a fixed number of miners
snd by certain measures. The two foremen have definite
respongibilities over the entire operation, Strong en-
courazement and materlal supply wust be given to the
Tesw sc thet a high working morale is maintained, These
sre bhe main veasons Tor the Tean's recent suctessges.

In order to make a Turther advance and 1o snlidify
the achievements it has galned so far, the Fo, 54 Teau
should do its utmoet to attain & higher speed, to fulfill
the moals of "three-high®, ¥five.red”, amnd faeren
mechanization®™., Fron now on, further steps must be
taken to shudy and improve the methods of roof timber .
control, Lo invent -a mechanized method of ccal disging,
to apply electrle power inm boring noles for blastings,
and to erect stones columng.




COAL DRESSING PLANT ACHIEVES TOTAL AUTOMATION e
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[The following is & translation of an article

by the Pai-piszo Mining Bureau, T'al-chi Hine

cal Dressing Plant, Mel-k'uasng Chleshu,
iping, Ho. 9, 1860, pp 19-Zl and 25..
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Under the gﬁiﬁaﬁééﬁcf the general line and the red
banner ideslogy of Mao Tse-tung, with the encouragement
of the great advances made in the coal Indusiry, and es«

‘peclally from the gppeal made by the CGoal Kinistrg sf

the Central Goverrment for a "thres-mschanizatlon” move-
ment, all the staff members and workers in the Ttai-ohi

‘Mine Coal Dressing Plant, in accordance with the Come
‘muniet spirit of dare to think aad dare to sct, using

native or foreign eguipuent, and combined with the dai-
rect leadership of the plant Party Commlittee, have bravew
1y strugzied for 30 days, and have surmounted many tech-
nical difficubtlies, then, Tinally, on 14 March, the coal
dressing plant was acclaimed on the basis of its total
automation., These achievements have become excellent
factors Trom which a betfer snd greater leap Torward

may be attalined in 1960,

After 30 days of intensive struggle, the stafll wem-
bers and workers of the plant have successfully ereated
the following devices: e non-powered automatlc valve for
the sorting machine to let coal pass through, & gell-
operating float line, a mechanlzed process o gsubstitute
far wmanual sorting of large pleces of coal, autematic “
leadinz cars, remote control of elesctric switches, con=

. veyor-belts, the installatlion of safety and warning sige-

e

nels on the trough railsing machine,acoal bin storage
gauges, & simplified low current protection fuse, etc.
A1l in all there are 27 items of important luventlons
and reforms, Hany individuel machines have baoome

i
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eutonatic and they ere linked together under one central
control. Thusg, the 178 wmachines in the plant have bew
come & unifled entity, rendering total sutomaltion in
the whole wlant,

In the followlng, & sumnary of the experlences
gained by the Tlai-chi Coal Dressing Plant from its
major inventions and peforms through a "thres-mechaniza-
tien® movement is presented, so that other uunits in the
coal industry mey derive henefits. -

General Explanation

The Tiai-chl Mine is & huge mechanized coal dress-
ing plant. It has an snnual processing capaclty of nearly
two milllon tons of ecal, In 1ts complete processing
procedure, the manual sorting of the large pleces of coal
pecupiled 24,1% of the entire operation. In addition, the
technlceal ingpection end the maintenance and repsir acte
ivities were still done by manual lebor, which also con-
stitute & very important portion of the plant's operation.
Therefore, the gosl to ralse the level of mechanlzation
for the plant s very obvlous. '

Tu the first stage of the "three-mechanization®
movensnt, the spearhesd was pointed toward machine improve-
ments. At first, consideration was given to existing cone
ditlons and then to the applicstion of simple methods
for reducing the amount of manusl work. This plant usged
the experience gained by the Xuasn~shan Coal Dressing
Plant and enlarse the size of the mesh to 80 millimeters
eo that larger pleces of cosl could go through; thus,
this greatly reduced the amount of manual labor. In two
ésys, the mesh of the two sieve machines was enlarged
from 50 to 100 willimeters. As & result, iwo-~thirds
of manual labor has been saved. The original 78 sorting
wapkers have been redused to 28, About 64% of the ori-
ginal workers have been rvelleved. This has solved one
of the oldest problen,

A% the same tine, & mechanlc, Comrade Chang Hane
min, has successfully completed the T'ai«chi-I model
sutomatic sampling wachine and the shaker ball-grinding
machine., These also help to reduce manual labor,

. In the technical reform movement, workers in the
machine tool manufacturing department have succegsfully
crested a number of native tools, such as: natlive lathes,

. sl
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native planers, and native saws, ete, These not only
reduced manual labor but also inereased efflciency,
ent crashed a materiel basie for aubomation. * -
Trn the Tirst ten days of the struggle fTor nechenliz-
ation, there was an obvipus advance toward sutomation,
Tuie took the form of & selfwopesrating float line and
the combination of 4 lines. L
Under these circumstances, the plant Party branch
committes, under instructlons from the Pariy comaitiee ™
of the mining district, ocutlined to all workers in the
plant their task for automation. N '
- However, how was totsl sutomatlon in the Coal

dressing plant accomplished? At first, all workers and

teohniciang had no idea in their mind., The Party commit-
tee in the plant called the workers, the technlclans
and the cadres together for & meebing and aroused the
masses to rind out the problem and to propose the theme.
fter discussion, it was declded that all the machlnes
tn the plant ocould be classified Inte several categories,
a1l of which could be transformed into sutomatic machines,
1+ wae Ifrom not-being to belng that thie plan for total
sutomatioft was adopted.  With a plen and with & theme,
the masses ¥new what the goal of thelr struggle was,s80
their morale was high, , _

Under the Party’e guldance and the messes® colw
lective tainking, 27 important problems were surmounted
in 8 days, 48 of 14 Mareh, 137 reforms have been couplel-

‘ed, so that the plant has baslcally reglized total auto-

I

mation. The principal reforme are:

(1) The coal dressing machine has become anu auto-
matic sorting machine. The medilum-sized coal section
£ the principal coal dressing machine and the redressing
machine both use the nonepowered sutomatle valve;

(2} From the wvacuun Toau-resisting device to the
coal mud pump, to the filter machlne and the convey-belt,
ail these form a self-operating line;

(%} The troughs on the convey-belt are installed
with damaze warning signalsg, gtop conveyor signaly, re=
verse operatlion pravention valves, cleaning devices, and
low current protecitlon fusea; '

(4) The trough ralsing machline has been recon~
struected with connected shafts, and installed with

oléq-




damage warning signals, reverse opeﬁatien prevention 1
velves, and low current protectlon fuses

s are egulpped with alaﬂur*” povwared
rentrally and remcte conitrelled;

6) It has created sutomeble loading cers and
vhoraze facilitles:

8, gmibges are installed
1 being stored, and th
seen at & distanc
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Unified operation of all wmachines 1s & necsselity
to sutomation. Belore sutomation was introduced, each

and ev&** meohine required oupe attendant. Uﬁﬁ““‘ﬁu h
i ‘ thae oonnected operation of twe or nore us-
not heve much msanling But, wﬁem a1l shinas

Led under one opersting sygtemg thern &8 comprehens
sm of antomation is realized,

I. Autowmatic Sorting Hachlne

Honepowared subtomatic sorting valve: In the ope
erstion of the sorting wachine, ths sorting valve leg the
syt thalt needs most freguent wugua*iuﬁ, The workers
emeelves have crested the non-powered sutomatic sorting
whilch regulres uvo manusal shtention at all, The
o7

fude
pRxd

Ly
’!3 5

srgted by the flustuationg of the wmachins

In the procsss of developing this valve, the worke
ers made uge of the same principle eund crested the reclin-
ing auntomatic valve. A4 wooden floating valve, wrapped
th 2 rubber belt, is used lrsbtead ol the oriE
n box, This &1E$Lif ies the entire meachenlsm
. Its eonmstructlon reguires less malerial and can
be installed mors easily.
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The operating principle of the reclining auto-
matic sorting valve (Figure 1} et the wooden floating

Fig, 1 '?rinciple of the Autoe
matle Sorting Valve

valve, whieh iswrapped ia & rubber belt, onto the natur-
8l level {of the mediume-sized cosl or tne cinnabar stones).
When the maehiﬁe ig in wotlon, ite table moves up and down,
gs the floating valve also moves up and down &as the ma.
chine table doss, thereby the products (¢nal or cinnaber
stones; are sorted through and under the valve, The float~
inz valve iz subported by & metellic frame, attached to
the shaft of the machinc, which enables the valve to move
a8 a swing., A welght, which can be increased or reduced,
can be attached to the valve to regulate 1ts operation;
that ig, the amount of coal and the thickness of c¢oal
layer on the machine table ean ne regulated by the welght
added to ths wvalve

The nenwpgwe?ed sutomatic sorbing valve, at the
present, camnot be used at the cimmebar sectlon of the
wwinciual coal drezsing machine because the welght of
the cinnabar laver iz greater and more compact; its
pressure cong gaﬂtly stops the opsration of the valve

In order to make the entirse dressing machine au=-
tomatic, the valve is again transformed into power-operat-
ed, 80 that the problem of sorting cimmabar stones can be
Bolved,

The operating principle of the power-operaied
sorbing valve (Fi”ure 2): It is done through the sys-
tematic organization of the float, the valve and the
switch., The valve lg connected ﬁa the awitch by a
lever, while the float is used to indlcate the thick

Mj




Fig., 2 Principle of Power~Operated
Sorting Valve

of the nefural level (the cinnabar layer or the medium=
gized coal layer) and to regulste the switeh, When

the thickness of the cinnabar layer inereases, the floal
riges, making the B shaft to turn znd thereby causing
the A shaft to turn. dowmward: a2t this time, the points

1 and 4 are cormeoctsd with an electric current: thus,

‘through -the Jlever the valve le openred, Then, waen the

thickness of the cinmnabar layver {or the coal layer) de=
crasses, the floabt lowers, as such, the points 3 and &
ay¢ connected with an elescirle current, and through

the lever, the valve ls closed,

II. Automatic Operation Line in the
Floght Seleclhion DEeDEPLHeHD

The Tloat selecting machine produces the foam
products in the vacuum foam-resisting device. The worker
at the filtsr machine must keep a consgtant watch on the
level of the wmineral paste and to notlfy the attendant
at the coal mud punp and "the worker at the convey-belt
to start or stop the operation as it 1e¢ reguired by the
rige and Tall of the paste level., Therefore, the opera-
tion in this depariment regulires three workerg to keep
it runding. _l
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Two electricians, Comprades Kuo Tien-ching and
Cheo Shihewu, have successfully connected the foam=
resisting device with the coal pud puwp eand finally
conneoted the convey-belt, so that the operaltlion in
this depariment hecomed a unified subtomabtic lins. VWhen
the mineral paste in the Fosm-resieting device has risen
to a certain level, sll the mechines 1n this department
begin to operate adtomatically; when the paste gels too
iow, the machlnes stop operation at once, Under these
conditions, ouly one abttendant or sometlmes no gttendant
ig required for thls depsriment. :

Tne operating principle of the gelf-nperating or
eutomatic lines The elechrical oclrcullt shows the connel-
tiong of the various sutomatic controls 1n the float
selestion department (Figure 3}, On the wall of the

e
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Fig. 3 Prineiple of Automatic
Circuits

foam-resisting device, there are attached two pleces of
thin vubber. When ths device 1s Tilled with paste, the
two rubber pleces are foreed outward and contast polnt
v, 4 this tiwme, the coil of the ourrent conneching
mechaniem in the cenire PH 1 set in place, so that
eleotric current runs through ab points PH-2, PH«3, PH-4,
snd PH-5, and when the current runs through polint PH-1,
5 few momenits later, then the electric powered machine
beging to operate.

.
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Automatic Loasding Cavs
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T order bo siors the dressed goal inte the vari-
ous bins, the transportation cars on the storage 2oONVEY-
betit mre se constructed that they can be adjusted %m
variocus unicading positions, Ag the cars yun on the
tracks, they sre mainly ;whr“* ed by & bell aﬂﬁ SOME CY=-
lindars. By manipulating the catches attashed to the
GEDTE mﬁ 4

ons &“u ?ﬁb?}%ﬁﬁﬁ
¢ & ol aubomation, the sutoma-
ioading opey atian is tﬂ » hardest Lo accooplish, Gome
Idu Gﬁiu~muug with the support of the Party sommlte
the plaot and many olhier wWorkers, conducte
shyusgie through & days and nights
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IV, orage Gau ge Sigﬁ&l for Ccal Bins ' B
The auu@ﬂau%c 10%% ng carsg can be operated withe
ot aanuzal gontrol in adju shing i*#mli to various unlogd-
ing wositions, to look Tor gtoraze space and %5 load
the bﬁn But, in order Lo ku QH &ne exnch situation of
Pro Ac%i@u at any time and to arrange the frelght cars
most mnvamﬁeﬁtlv under the storage bing, & @man maet be
ut bo ch@ai he exset amound of eoal taweﬁ in each o

hope of coordimating the operation:

sading cars and to en&blm the storage

exnct smount of coal stored in each '

nave made repsated studles and finslily

ating & gauge slgnal to be installed
TGO n, whieh can indicate the exact level

he ecosl stored therein at any tine. (Figure 4)

@ w-m

Pig. 4 Shor agﬁ Gaope $igna&

When soal is being losded into the bin, the coal

exerts presgure on a qove eahle board, which is connectad
with o lever, that in turn ls connec ted with a gruge

giguel. The moveable hoard therefore ilghts the signal
in scoordsnce with the pressure recelved from the anount
of oozl belng stored in the blua. On the other hand,

when eoal is diaah@r@aa from the bin, the pressure ob




the movesble hosrd is removed, so the board comes back

to 1ts orig 18l plece; thus, the lever disconnects the
gauge sigpal and the light goes out.

-

V. Automatlc Warnine Siepel sund Aubonsi.c
Frotection boulpnent fnstalied
T CONVEV-BELT

The transportstion belt mschine is ome of the

principal weans of transportation in the planit, General-
iv, it is taken cars of by workers.. when any one of the
troughs is broken down, 1t may ouit or bresk the belt.
When th ad of the sonvey-belt is bloocked by cosl,

¥¥a

aad

.self cannot be operated, In the "three-
meehand en® movement, the workers have created two
systens sutomatic warning signals. When any ons

o
trough jumps off its track, it presees on the valve ou

of

o ook @
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the belt. Thle section sets off the sound-light warning
signal, Again, when the belt 1s bloeked by coal, the -

vaight of the coal on the belt causes he movesble
contast polnts bto come together and set off an alarm.
(The sisnel contacting system and the trough railsing
machine are similar).. :

Besides, when the couvey-belt carrles a loead of
;081 up & bank, 1t frequently stops in the climbing

oy

snd the enal would £all back and heap on the end of the
machine, Thig interferes with f{ransportatlion and makes
cleaning socbivities ¢ifficult. In order %o prevent
the troughs from falling back, 8 salety device hag been
syroated. This is dons by aftaching a slightly curved
belt under the main cylinfer. of the mashinz, A3 soon
ar the belt falls back, this shoert curved bellt ia drawn
into the eylinder and acts ag & brake on the belt.,

In order to protect the belt, a device is creat-
ed to clean the belt by seraping off the coal falllng
on 4t from the troughs snd to prevent the belt from run-
ninz off its track. When the belt is carrying wel M-
terials, bits often drop on the belt and the seeunUlfe
tinn of these bits frequently causes trouble to the
amosth running of the belt. Ho, a rubber wheel is at~
tached to the head of the returning empty belt. This
vwheel is connectsd to the big shaft of the machine
by & belt and it slightly touches the surface of the
belt., As the belt comess along, the rotatlon of thils 5

«’23«:-
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| wheel scrapes off all accumulsat I materialas fronm the
surface of the belt.

Vi. Automatic Warning Signal of the Trough
Ralising Machlne

In the techmnlogical system of the coal dressing
plant, the trough raising machine ls the machine that
has the most tiroubles. It needs the most constant care
and: inspection. The frequent spllllings from the troughs
snd the Jjumping off from tracke by the troughs generally
cause accidents to the machine, which may mesn the stop-
ping of production. In the process of subtomatlon, steps
must be taken to prevent all these complicated difficul-
ties. '

-

The installation of sutomatlc warningisigngls
to the trough raising machine (Figure 5), in accordance

B ey e
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Fig. 5 Installation of Trough Ralsing
Machine Automatic Warning
Slgnals

with the different nasiture of the various types of accldents,
requires the getting up of three open switches at differ-
ent positions along the line of the troughs, S0 when any
difficulty such as off track, spllling, or the bresking
of a trough at its jolnts, would happen, it Imnedlately

‘ gets off a sound-light signal alarm. In order to

o J
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prevent gpilllings, the dlrection of the ghafts of the ~1
troughe bas been sltered and the length of the shalts
is made louger. “

In order to ceutrslize  control, a zulding bosrd
is established at a foecal polint. On this board, slectric
bulbe and bells are used to show the operatlon of the
verious eguipmente.,  The ocourrence of different accl-
dents ie represented by différent colored lights and by __
the different tones of the bells, The bulbs aund bells
are connected o that they sct together,

In addition, when the mschine stops, there ls a
device installed to prevent the troughs from sliding
backward Torced by the welght of the wmaterisls they
are carrving. -

VII. 4Automatlc Water Gatle

The plant uses watsr to dress the coal, Conss-
quently, there are many walter pumps in the plant.  Pre-
vicusly, these pumps nsed many workers to attend and
operate them. Now, a centralized remote control syzlem
é§ established, and the puwrps ars power operated (Figure

Fig. 6 Avtomatic
Water
fate

Tn the construction of an automatic water gate,
the regulating wheel (4) is changmed lnto a depressed
wheel and a 0.9 kilowatt decelerating electric motor (1)!

e
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.18 uged-to move the lever (5), which opens or closes

the gate; thus, no msn is needed for this operstion,

When it 1s turning in the other direction, a dlfferent
method of commecting the current is used, The copper
tacks (%) on the Trame of the laver are used to comneoct
the electric currents to open the gate, which is indla-
cated by signal lights. The operatbing switches on top
and botbtom of the frame are used to stop the gate auto-
matically when 1t 18 opened or closed.
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