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FOREWORD.

The following is a report of the work done at the

experimental mine from May 1921 to May 1922. Credit is

given to Professor C.R. Forbes under whose direotion this

work was do.e.
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The mining laboratory.and experimental mine at

the MIssouri School of Mines was opened in 1913. At a

suitable looation. on the site of an old dolomite quarry,

one and one half miles southwest of town a tunnel was

started into the hillside and the neoessary plant ereoted.

This plant oonsisted of a fifty horse-power Erie Iron Works

boiler of the modified loooma tive type, and an Ingersoll1

Rand type 10 single stage,duplex,air oompressor of a oapa

oity of one hundred cubio feet of free air per minute.

Thi plant was in operation during the fall months of eaoh

year When mining laboratory work was g1ven, and in the

summer of 1918 a speoial training detaohment of the army

o r 1 d on exp r1mental work there. The plant adm1rab11

met the requ1r menta of these earlier years but a8 the

classes inor &8 d in 81z the air oapaoity W 8 found to be

in uttlo1 nt. that is onlr one large or two 8m 11 drill

oould b oper tedt time. This was not lutfio! nt to

10 th talents to oomplete the oour.. in the allotted

t1 • 80 th pre nt plant was.planned and eon8truoted.

age 1
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POVlER PLANT.

The present plant was constuoted during the

summer of 1921 and its operation during the fall term

was in general, satisfactory. A 72"%16' return tubular

boiler was eet in a specially designed baok setting.

Two interesting features of this setting are that the

entire weight of the boiler 1s carried on a timber frame

work and that an extra high fire box and combustion oham

ber are provided. The boiler sets 48" above the grate

bars and the, brid e wall 18 oarr1ed to wi thin 16" of this

1. 1 v fir -bo 72" 12" 8" nd a 00 -

b tion 0 mb r 72 120 48". To d t no t t run h

but heavy loads have been oarr1ed with an
.'

apparent low fuel oonsumption. A Ladiaw-Dunn-Gordon 13"x

71/2"% 8"% 8" air oompressor of a. capao1 ty of 15,0 cubio

feet of free air per minute was installed to furnish air

for the drills. Thi8 maohine disoharges into a oommon re

ceiver with the Ingersol-Iand maoh1ne desoribed ahove,

gi~1Dg a total oapao1ty of 260 oubio t .t of fr~. air per

minute oompressed to 90 pounds pressure. The cooling

water from these oompressors 1s fed direotly to the boiler

without further heating by either a duplex pump or an In-

~eotor. A SUitable struoture housing the equipment was

ereoted on the sit. of the old power house.

Page 2.
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HOISTING AND CRUSHING.

During the summer of 1918 the servioe men had

an openi to t e ur &0 orne hundred fa t from

ort 1 or v nt11 10.' • 1 hallow Bhaft

1 n d n l' no u d for hoi tinge

-fr m wa con truot d of 0, nativ

r • it thi typ of h ad-frame th ng1n

0 t 1 . d 0 nd in noh a shallow haft

r 1

he

~n,~u~mHJll h thout b 11 • th op r tor imply

bottom. 01 tin 1 on 1th an 8"% 7" Eng-

1 typ of hoi t

n of 7 bor, and

1 hundr d

4WnTJStQ. b an ord ry

zzl 1 to f1t

o t.

"'''.!!lIltMain

r d t

1,

---~_"'W'"1It 1 lant to inolude both

co trial i used for

t 1 or n iClltur 11 •

v - no r1zz1y run by gr vit to 7

r h h iv t follo n r d ct et t

in of 13/ "

0,

2 1noh••••••••• 6

Page 3.
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.Mesh

11/2 in •

% retained ere .. continued.

%

••• 9.6

1 in •••••••• 30.2

3/4••••••••• 21.4

1/2 ••••••••• 20.5

1/4•••••••••13.4

1/4••••••••• 25.2

The orusher discharges into a buoket elevator and

the material is oarried to a lOO-ton 8torage b1m fro~

which it can be loaded into truoks and wagons. The equip

t 18 belt driven from a 10"x 12" Erie Iron works, center

orank ng' • ~'1;.am 1s piped to this engine, and to t·.

hoist by an elevated steam line.

4.



www.manaraa.com

SWING HAMMER S.

The problem has been to secure a produot Buitable

for agrioulture lime, that 1s 75% thru 35 mesh. whioh oan

be seoured from a maohine of relatively high oapaoity with

reasonably low power requirement. A oombination jaw

orusher and awing hammer maohine known as a 12 Jeffery lime

orusher has been tried for this work. This maohine oonslsts

o a 6"% 7" jaw orusher of the Blake type under whioh 18

~a~mner maohine. The hammer mill oonsists

steel hammers mounted on a rotating

~rom the orusher di80harge

the lower half of whioh 18 lined

1 1 r uo in iZ8. t

in the e bar • The power 1s trans-

o

trut 0 n

o

oyl

into t

to the orusher shatt by a short belt from the main or

0 • t openin 8 ar 1/16 0 n 1noh.

0110 in 1 or n n ly i from'this maohine.

Page 5.
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eDEN ANALYSI~ HJ~l'.1MER MILL PRODUCT
SAO am.

e m Ie

On mesh

6

8

10

14

20

28

35

48

65

:LO:O

150

200

-200

G rams on

7

3':,

66

53

38

43

34

34

44

53

40

25

24

Per cent.

1.4

7.2

13.2

10.6

7.6

8.6

7.8

7.8

8.8

10.6

8.0

5.0

Cumulative per cent.

1.4

8.6

21.8

31.4

39.0

47.6

55.4

63.2

72.0

82.6

90.,6

9'0.6

100.4

t 111 b ob erved that from at nd lnt of orush-

t 1 1 t1 f otory but its power requirements

r hi h n it 08 oity low. Twenty horse-power is re-

qulred to drive thi chine at a 0 pao1ty of one and one

n hour. Con' id rabl diff was experienaed
in r the moist m t rial as it oomes from the mine thru

thi ohine. The gr te bar would beoome clogged and the

hamm r ould throw material baok into the throat of the

j cru her and cause it to stiok. In general the maohine

not ti faotory.

Pag 6.
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BALL MILL TESTS.

Some experimental work was dome on dry ball mill

grind1 g but the material was so moist that no satisfactory

typio 1.

ra ult

ma.y be

e.

ken

aured. h r suIt from one of these eats

25 - 3/4"

all 11 Test No.1.

ne dolomit •

175 11 3/ to 2" in d1 at r.

1 ture m tar! 1 e timated 5%.

un 20 min.

Po r con urn d 5 am . 220 volt

ho "pIO, )

ro uot.

bove friotion load. (1.47

1/2 Lump •

R t of m terl 1 ound but r mained tioking to mill

ooul b r OT only by hinge

111 th or dres in laboratory was used

or t 0 • h t t showed oonolusively that 8 b 11

mill () trun10n type of disahar at rinding d'ry is out of

th u t10n l80r thi work.

Page '1.
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SCREENING TESTS.

Tests of the rook for oonorete purposes has shown

that when used with a good grade of river sands, much higher

values of oompressive strength are secured than with the

native gravel. Experiments have shown that the highest

strengths are secured when all the material thru 1/4 inoh

mesh 1s removed. This was a laboratory test, however, and

the soreening nearly 100% effeotive, so it was deoided to use

a 36"% 6' trammel fitted with a 1/2" punohed plate. This

trommel is to be looated on top of the present ore bin, the

oversize going into the loading bin and the undersize into

the reorush1ng bin.

~h. results of theBe tests follow.

age 8.
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ROLL TESTS.

The moat satisfactory results for handling the moist

mine material for fine crushing was with the 12"x 12" laboratory

rolla. A surprising fact was noted in conneotion with this

work that with the rolls surfaoes in oontaci and with a mode

rate pressure on the tension springs. a much finer and more

uniform product was secured when the material was moist than

when it was dry~ These results continued up to a point where

the feed"beoame so wet that the material would oling to the

roll surfaoes, oausing them to open up allowing oversize to

pass thru.

The soreen analysis shown are for the two classes of

material and were seoured with both rolls running at a speed

of 160 r.p.m. or 505 feet per minute.

Page 9.
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ROLL PRODUCT. DRY.

3/4" thru 12xlE Rolls.

200 gram sample.

Mesh Grams % Cum. %.
6 65 32.5 32.5

8 35 17.5 50.0

10 32 16.0 66.0

14 18 9.0 75.0

20 10 5.0 80.

28 9 4.5 84.5

35 5 2.5 87

48 4. 2.0 89

65 2 1.0 90

100 3 1.5 91.5

-100 15 7.0 99.0

Page 10.
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ROLL PRODUCT. WET.

3/4" thru 12"x 12" Rolls.

200 gram sample.

Retained on mesh grams % oum.. %
6 14.5 7.2 7.2

8 17 8.5 15.7

10 27 13.5 29.2

14 23 11.5 40.7

20 17 8.2 49.2

28 18 9.0 58.2

35 12 6.0 64.0

48 11 5.5 69.5

65 15 7.5 76.0

100 46 22.5 98.S

t k n 1 of t i material nd ivin i

0 or thi ty cond to d termin th fect

ou v u on t, t following re ulte re

0 •

o. 1.

mple. 400 grams.

On e mesh 85 grams. 21 per oent.

Thru e mesh 315 grams. 79 per oent.

Page 11.
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No.2.

Sample

On 10 mesh

Thru 10 mesh

400 grams.

126 grams.

274 grams

31.5 par oent.

68.5 per cent.

CONCLUSIONS OF TESTS.

It would seam as if this would be the beet proposition:

taking 1/2" material from the crushers and feeding it to the

011 nolo 01 Quit ith n imp ct screen ith

o n nd in

cloth.

ni· ment w not vail ble to make teste to det r

t 0 1 re troll h 11 nph a1 a eeds, but it

r uo er ro not. Th roll houl

o a to keep the urf 0

n ar a cont at 0 1bl,.

1 t

010

lob fitt

t n m

Page 12.
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If the slower roll runs at a speed of 500 ft. per min

ute, and the distanoe between the shells is 1/16 inoh, the theo

retioal oapaoity per hour will be:-

1/16 X 12 X 500 X 12 X 60

1728

• 156.2 oubio feet.

Taking 1 oubio foot = 100 pounds.

156.2 X 100
2000 7.31 tons per hour.

h at lop oity 1/3 th1 whioh 1

o 1ty of th rolla alone of 7.31 _ 2.44

o •

11 n ion 111 be b ilt &n the pre ant ore

001 o 1 ro t 0 thl will b lao d the 2

t tor oru her ro t or dr in laboratory. hi

11 1 oh into oommon ahut '1 th the Bl

into the 81 vator. ot maohin re by no mean

o th output but ·they are dup11c t d simply for

o o tr ot1on. or ann ly 1 fro thi

o 1 h nor tion in th ore dressing labor tory run-

n on m1 rook, 1 0110

Page 13.
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SCREEI~ ANALYSIS.

Gyratory Product. 11/2" opening.

Soreen opening weight Per oent Cumulative per oent.

1. 51.0 17.24 17.24

.742 94.3 31.03 48.27

.526 67.4 22.41 70.68

.371 31.0 10.34 81.02

.263 15.6 5.17 85.19

.185 10.2 3.4 88.59

6 mesh 10.5 3.5 92.09

8 3.9 1.29 93.~8

10 2.6 .86 94.24

14 2.6 .86 95.10

20 1.6 .53 95.63

28 1.5 .52 96.15

35 1.2 .37 96.52

48 1.4 .48 97.00

65 1.6 .53 9,7.53

100 1.3 .43 ,,, •.96

-100 1.6 .52 98.48

Pa.ge 14.
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7" X 8" Blake
orusher

PROPOSED FLOW SHEET.

Mine
}

5" Grizzly

~
Ore Pooket

!....-. I •
#2 Gates
Gyr. orusher

t
Elevator

t
1/2" Trammel

17ncle 1S8

Oversize

Loading bin

Undersize

l
Re..crushing bin

12" X 12" Rolls-------

10 mesh impaot soreen~~~---

Oversize

Loading bin.

Page 15.
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