


i -m "'"-—E}I& ,;H,:r.gt._ﬁsrn—-ﬂﬁ-r*;}&::" o »-@-4-:-’.'

..,"-"l '5" e d, Ford.
¥ ez 0 177 70 T, prrr

! > T m;;r ru LE Ay,

— i E— —

T e e T e ey

= LEE -

R — e — ek ——— —

! L Ltk A W | \ —iMiir- : e SN ee——
| I l"l —#i' 1'-\. ._ W % J % E : b IF‘IIJII
! I P I
| ll"‘ll'."l,' i":_l_! r-l' j{m f ':‘ r!——; - ' ' i 1 1
L Y | \ B I L L o LI I
| L ..I:!_;...f.i-rtu - fur > h} I | Lh A
" Ty Ak T ; 1‘:“""'.;:&'-’7: Lo\ =i AR ST A
. o i il" _f' L]
11:-;,.- . sy EN720, TR T
. A -l y - - f
i THT L a"f“{ff__i'ﬂ D i Eb Ry 1“ o I}‘F;_' Wt i
| Slogtl I 4 WS 7T
o % e o T (e e ey
T Lt L\ .."."-" ;,F e b g p
}‘[l‘ l-t! l.F‘_._ ot \ gy A "i"rf,i‘;,.ll.'l' f-l:,. XL s ¥ .
p 1‘ Lrred X P I e 77 FTO TT )
>y gIT I e b -., 2 ut *'ITT-,}E' A'%H‘ . wor e e ot e Tt = 1_._,:__
e o et B ! _F'J_'r}_{_ﬁﬁ - _&r.-" 770 e BN STLIT
Py g o o g % ;iTJ.-_-..Iﬁ-—E - e e t'__.ﬂﬂ..ﬂ-h-—r:il'
T Y ?;:'r;:,ﬁ't#ﬂ'?Tﬂw_Iﬂﬁ x i ';:"ﬁ"' s BT T, e
e i p— o i il e g T——— gy F TLe=a
Ty 1£L*ﬁf_?‘ﬂ d N Bl _"r_'#fri'r_-i?E— E;; e . T L o
T g M2 | s ~ =t e
o "?;.'ratq—ri?-’ i =0 1-—:': h - "’i‘_"'_ 1_—_';:—:—5':;,'?_‘_. . T _;F?_-":-;__ f-;l..!:‘"-ﬁ"ﬂr-
el 7 raaet———— MeF 2ttt e S e Sl
g S By | % ﬁ_fﬂ.ﬁ_.ﬂ e o e R PR T_—:_:Lr.r_":.ﬂ__'- e
ot = o N5 E i, oAl g 0 f o R Tt It
i G g e T \* el A TSR Y e SR S e M e .
A R A e ol oo _
! i' -":_:;'T__, ¥ T, S A - = __,.*,__,_,ﬂ::::j;..-f.f it

Second Stage\ | |
S ‘“‘1‘,:-;;__%_1._,!’ JI'LL‘I:: E.'-f:. / |

e e P
__'.'__._._:\_l
.-'" g, |
i
ek
.,_F
”
=3

—_ - —

| mm,ﬂlrw; l,#f'!'fl,

BT i sy
“"[H ,,anm :,H,,; : )

f iy
l‘nﬁfu-; (1 i ."r ,r ?{ f '“ Hr‘
H = 1__""11‘ = l_lf/'f f I'
;*'"' f’; ﬂr” | f"f,; Ifrum

T

?’ff
- 'rf f” r-IfF["” pe f’r’f HJ_L"(

! ':"' SRS L
— el _ AT T xi
,-" e _.-'- A ~

Ideai bect:ﬂﬂ Thrﬂuﬂﬁ

:D_!{lmﬂﬂd M!TTE-’.




Ideal Sect on Thrﬂugzh

? Blﬂrﬂ.unﬁ Mine. _ |

O o o P e o v o “‘_ll?f s

- n " L

T2 oSl T

®
—r—
= = e — 6’
e — s — — " g \
—— = s = - - —
—— e . e — e — 1}
S — I S e L — N
———  ——— e g B e T AP e S = ——— e m—
et = e e e — =
E— e — —r B R
e e — e T - — — e = —=
s I STy S = = e ——
- S —— I ——— - [ L
— e - - ——— —— i
—_— — == I —— ———= e ,,..}
| ———— e - T = e ———
= e — - i
P A . y —e o e
== I-d - — e — - S S— | — o —
= — — T e o e A T ———
—_— e - e -
— L ek ek Ak s v - -— — — . i
e ——————— _...__'____._.—-—_—_.._" —_— = . - e el Ty — —
i - i = ~— i - R—— B I -
- ———— — i 2= e s S —
AT et / e —————— i e —— T I"'|- [
= —— - - o _—— - E——— -
T e —— p—— = K - — e prrar T i
el R — i F ._-:'-_'_'ﬂ_‘—'_-—-—\__r_—_— e i == - — e ——r——
e e — = - if = —— - —_— — = = i —
3 — —— - 2 ————
— — — e ——— e = =
———— e

—— J J ¥ = - —
e i, { e | B SSUEC RS R ) [ B el By 5 i
r R - _ —}H'fll_rr LL[-’—-— i:+ !'""-*‘T"'_i ey 1_"{_'1?. "':If_l.._

I"-H l‘ o -y i
i I:" t"{'l; : : f' r"‘- : '“ 'rl ll".. % ol
= -—‘:l]—--fr"" o ’.ﬁ’T';_'!- ]

L rImag ——
" )
3.

P e i el L
E b s 2 0N o el e T i |

— T —

.lll.rl-
r-":.-‘ .---:l--'—.--'_'l-:l"'-';l_'|l et
Gho . Bt Bl =) /

FA N

| _*‘-L-_:’.'—"*f'— =
£ PN R S IR A T R R TRy T Pt T
p) i .:_-':u"" o LR Py A L0 o A d‘E_’.'__ﬁ_'*_:- &'J'
{2 A% CNT 20 6§ ST T bt™ 2ol &' rp 2t i =

Ll
="

' ]
] f .
LAY
o
F
e ] e e L

TR — e G o e L e )
T R e Wl e g
e -~

i T e
e e T e e i ——=
—E L ek A e e /
T = ﬂ_.rl—____,_,—d e ———t— i
o e —— ——r

.'I. . il LA et P
AT o= mari— o7 7o LA 7= SAEE pslAas g R

—— T e S — = q
s s e et /| Intermediate oOtage, 5t and.

T ke FEE L S L

i L = = "__ ___g_
5

s i e
=3 TR el — -
ity s
: g it i
i i & = &

P gL e __E!I--i' _.ﬂﬁi"ﬂ?t .:--.-..- i

S S

PR w

R nl-__g'
: "




MINES DEPARTMENT

e ol S

I]i' Bt ﬂ- H- Liﬂ. L]

R — o SR —r—r
# » -

Alpheus F, Williams,. General Manager.

University of California.

% C. M, Henrotin, Manager, Kimperlay Mine.

Cornell University.

A. F, Brigham. Manager, Wesselion Mine,

Lehigh Universiiy.

Jonn T, Fuller. Manager, Dutnitapaﬁ.uina, & J

Lehigh Universiiy.

H. T. Dickinson. Manager, De Beers Mine,

Columbia Universiiv,

T. J. Woodburne, Manager, Bulifoniein Mine,

X Res/gned.
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WESSELTON MINE
View of Open Mine showing incline to surface.
Wesselton Mine at this stage is a good uxa.mpl.a of a Diamond
Mine approaching the completion of its first stage
The Head-gear shown at the top of the picture shows that the
Main Rock Shaft has heenm sunk in preperation for the second

stage,
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WESSELTON MINE,

View of Open Mine, showing clearly the methocd of working

in terracas,.
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‘through a Vertical Bhaft,
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WESSELTON OPEN MINE.

View showing face of a Bench or Perrace 50' high.

The two tunnel entrles shown in the view are 40' (vertically) apart

e
.'.q,-l-\._,_"_'-_ﬁlﬁ.\_i-,;ql'*\ s e

il
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The view shows thls mine in the second stage of working in which the

ground is tipped through winzes, at a lower level and hoisted .
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WESSELTON OPEN MINE _ ,-

View looking up/fo incline . _ :

X

Here the gap shown in right hand corner of previous view is distinci~

1y shown |
The boundary of the Crater is indicated by the framework shelier S
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TEDWARD'S PATENT RBVAPORATIVE

during course of erection,

—

CONDENSER at Wesselion Mine
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§TERI, HRAD-GEAR, over 5 compartment Vertleal Rock Shaft at

Wesselton mins,

Thig head-gear may be taken as representative of the first class #‘;

setael headegears erscted by this Company. Bimilar head-gears are
at Kimberley, De Beers, & Bultfontein Eiﬁnu,

The Gear is built of Steel lattice work posts & Back braces, with
Channel iron cross bracing.

General dimensions, := Hliéht, 82" to centre of sheaves, Base

43" - 74" x 18" - 6" Stretch of back braces from foot of back
posts 101', Diameter of sheaves 14" Winding rope 5% eir.

L

Man-cage rope 38" eir, ng”ﬁé;fri_
__Tnis view also shows the Boiler & Engine house, Store, and ﬁhﬁ“ﬁifiﬁ;e:'
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'*. DUTOITSPAN MINE HEAD-GEAR. Steel head-gear over No 1 Rock shaft

5 Oompnrtmnt. General li:nonlinnl, ¢= Height 80' to centre of
mm Dimensions of bhase 45' x 75', Bheaves 14" diameter

_ lhr legs & back stays, Channel iron cross bracing.
g hi 1%_1#;; n-m latest fhﬁgn of steel m mntnd ‘hg thi;
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_DUTQITSPAN MINE,
View showing head-gear, Mine end of Rope 'ha.ulaga to Floors, Haulage
Engine house, Change-house, & Main Engine huusmh
Blue ground hoilsted from shaft is leaded in 20 cu.ft. steel truckn
which then proceed to floors by endless Rope haulage.
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DUTOITSPAN MINE
View showing Boiler house, Main engine house, Store, Offieces,

Change~house, Haulage engine house, & Head-gear.




DUTOITSPAN MINK,

View showing interior of Beiler hﬂﬁli &ﬁring erection of bniiarn
Plant, := 5 Babcock & Wileox Water tube boilers with chain gfatn,

Mechanical Stokers.
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DUTOITSPAN MINE. J

Winding engine during erection, 1904. Engine designed by T. J.

R E———

ceymour, Built hy Yates & Thom, England I.H.P. 1.800. *
CYLINDERS 35" x 54" x 60" T™PE Vertieal cross compound.

Dia. Drum, 12, Windingz eapacity of drum 3.000' Hoists two skips

of 8 tons ecapacity each Present hoist is 850',

i _ This 1s the largest steam engine on the African continent.




loads.
[ 1]

+470,

5.240,

9

with this engine.,
11.56

made

RECORDS
For 8 hours.
12
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HOIST
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RT.305. »
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42.,560.
61.883,

24
48
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DUTOITSPAN MINE

MAIN UNDERGROUND HAULAGE., 950" level.
Baldwin-Westinghouse 5 ton locomotives.
Load 24 tons, 220 volts.
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DUTOITSPAN MINE,

MAN-CAGE ENGINE. No 1 Rock shaft Makers, - James Cochrane & Co.

I.H.P. 600, Cylinders 16" & 16" x 42" YTvpe. Horizontal Duplex,
iwo halanced double-decked cages holding 24 men each.

e
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DUTOITEPAN MINE

MINE COMPOUND for native labourers.

Capacity 6.000.




DUTOITSPAN MINE,

view of open pit in 1909.

After work was abandoned in the Open Mine, due to falls of
Reef, a number of years elapsed before the mine was taken over by
De Beers and systematil@ underground work cormenced. In the mean=
time the open pit gradually filled with waser. Thi-l water reached a
depth of 150', Before underground work could .bu commenced, this
~ water had to be pumped out.
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. DUTOITSPAN MIXE.

View of open pit showing method of de-watering. Pumping was done

e ——

in two stages. Pirst a large centrifugal pump was erected on &
raft. This pump was connected up with a second centrifugal pump

mounted on the narrow strip pf ground dividing the two bodies of

} water.
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DUTOITSPAN MINE.

PUMPS USED IN DE-WATERING.
Mather & Platt, High 1lift centrifugal, direct connection

Blectric motor.

Floating set.
Pump, 2 Chamber 12% suction, 10% delivery. Rated to pump

1,000. gallons per min. against a head of 120%,

75 h.p. Induction motor, 3 phase 50 evdl, 220 volis.

"

Fixed pump.
_4 chamber, 12" suction 10 in. delivery, 1.000 gallens per min,

| an&inﬂt 3201 hand.
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.- DUTOITEPAN MINE.

View of Open Pit practically pumped dry.
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KIMBERLEY MINE.

View of 2.160" level showing Automatic Tip. The 20 cu.ft. trucks
containine the Blue Ground, run past the shaft by gravity, where
they ars automatically tipped into the Shaft Bins by the bent rail

shown in the view. When they are past the Bins they are antomatica=-

11y righted by another bent rail.
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BERLEY COMPOUND .

KIMBERLEY MINE.

Interior of Compound for natives, showing wire netting overhead,
intended to prevent natives from throwing diamonds over compound
enclosure to accomplices outside.

Capacity of compound, about 2.600.
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DUTQITSPAN MINE,

View showing endless Mechanical Rope Haulage conveying weathered
Blue Ground from Dutoitspan floors to washing machine.
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DE BEERS MINE DEPOSITING FLOORS.

View showing Blue Ground deposited on floors Tor "weathering®

ihe Blue is brought from the mines to these wvarious floors, which
are simply large areas of the veldt levelled off. Here it is dumped
and allowed to remain for, from 3 to 6 months( dependins on its
hardness ) exposed to the sun & rain, At the end of that period it

is practically pulverised and is then re-lcaded & conveved to the

washing machines.
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DE BEERS MINE DEPOSITING FLOORS.

View showing method of dumping the Blue on the flecors,

Bach mine has its own floors, and the ground from the various mines

is never mixed
The total area of all fleoors is ahout 4.500. acres . There are at

pEesent deposited on these floors about ten millien tons of Blue

Ground.




b i !

— T
.ﬁ‘ [ 3 - 4 A j i

DE BEERS MINE DEPOSITING FLOORS.

View showing method of harrowing the Blue during the weathering
period. The Blue is Constantly harrowed hy means ﬁfhﬁﬂyw'harrHWI
drawn backwards & forwards over the flcors by wire ropes operated
hv heavy traction engines, 1In this way =g fresh faces are presen-

ted to the air, and greatly increases the rapidity of disintigration




DE BEERS MINE DEPOSITING FLOORS.

View showing the process of re-lcading Blue from the floors after
"weathering® The large lumps shown consist of large boulders of
rock which are found emhedded in the Blue, and extra hard lﬁmmn of
Blue called "cylinder lumps®, After the rulverised ground has been
cleared up, the houlders are iuadud-& taken to the waste dump.

The hard Blve lumps are taken to the Crushing Mil1.
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WASHING MACHINE,

The above view shows one of the numerous washing plants operated by

The Company., The Blue is brought to the machine from the floors,

The Blue is passed through crushers, sieves and scrfﬁ%ﬁ and is

Tinally passed into the rotary washing pans. The concentrate from

the pans containing the diamonds and other heavy substances, such
NES

as quartz, garnets, olivius, ete., is tapped off at regular intervals

and allowed to run into locked trucks standing beneath the pans

— In these 1t 1a then conveyed to the Pulsator, whera the concentrate

from all the mines receives the final treatment.
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DEBEERG FLOGRS - PULSATOR AND MILL «

eIt .

S ..-.-;iga;qu
PULSATOR AND CRUSHING MILL, =

j
Crushing Mill on left, Pulsator on right, To the pulsator is |
conveyed ihe concentrate from the various washing machines in locked |
steel trucks hauled by small steam locomotives, The concentrate is

then passed through Jigs, which seperate avarytﬁing from the Diamonds
except the various heavy cryvstels associated with them. the concen-
trate from the jigs then passes over patent nncillatinﬁ Grease Tables

It is the pecullar property of the diarond, that it attaches itself

to the grease, whille the other crystals pass over.

At regular intervals the dizmonds are picked frﬂmffhﬂ tables, and
holiled, to free them from the gresse. Ther are then thoroughly

cleansd, weighed, sorted & sent tc the Head Officefor valuation and




WASHING PLANT,

Views showing combined washing & crushing plant during erection,

'~:'.;31ue ls fed, first to large gvratory crusherg, thence to crushing

rod¢ls, from rodls to screws oversize, back to rodls undersize to

r washing pans.
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WASHING AND CRUSHING P




CRUSHING MILL,

The above view shows the main crushing plant to which the ecylinder

lumps from the warious floors are conveyed for treatment. After

crushing, the Ground passes through the same process as the pulver-
ized ground,
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TATLING STACKS,

The tailings from the washing machines 1s conveyed by large mud skips
to the top of a high trestle, where it is dumped, gradually forming
hugh piles, which are as much a feature of the scenery about Kimberly
as are the Culm piles in the Authragite coal region of Pennsylvania.
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CENTRAL POWER STATION.,

All the power for the mines 1is generated ai; one central power station
which supplies current for_ pumping, hauling, lights, etcC,,

The mines underground are lighted throughout by Blectrici't:‘!-

This station also supplies light to the towns of Kimberley and

___ff""'i!eacnﬂnfiald, and power for two surface tram lines.

"
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B S0t C INTERIOR CENTRAL POWER STATIDH.

EQUIPMENT.

GEHEHAEOHE-
3 - lnﬁﬂﬂ K;Ia 5.000. Volt. 3 Phase 50 cyl. E;UDﬂn

ultarnatiuna 1.500. R.P.M. Wsetinghouse altarn&tnra with
rotating fielde. four pole.
TURBINES.

S = Parson-Westinghouse multiple expansion parallel flow type.
direct coupled to Westinghouse alternators.
EXCITERS.

2 = 50 H;P. 220 volt., A.C. motors direct cuuplad to 2 - 37%

Rhﬂu 110 vnlt. D.B. gensrators., ~_ 3
. Cont. 'E?E&% i F

i

A



Contd.

SWITCHBOARD

3 = Higch tension machine panels. 12 H.T. feeder panels
1l » Station panel 6 Low tension loeal
dist#ibuting panels, all suplied hy the General Electrie Co.

AUXILIARY SET,
1 - 125 H.P. Bellis-Morcom engine 1 = 76 K.V. Westinghouse

alternator used for starting up station.

BOILEES.
12 Babeock & Wilcex, each 3,580 sq. ft. of heating gsurface setf
in three batteries, pressure- 150 ibﬁ* $0 8q. in. with chain
grate stokers. Induced drauwghter belng ull&.

- CRANE.,
B she iged =16 ton electric crane in engine room, 28 Sub=-Staticns.
-l gl s e SR R e e e L L e A S F == e P e T



o
bk T

S B o

|

o o TR e e

e R L

i B e



T e e = 0 e e | e e P A e B e o L L A ey i e L s P P e B ik - L
Pt : s ¥ =f ' B v i . 1

DIANOND IN MATRIX,

The above shows a photograph of a diemond( weight 894 carats )

embedded in the Blue ground, exactly as 1t occurs in the mine,
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AERIAL GEAR <
BULTFONTEIN MINE

BULTFONTEIN MINE,
The above view shows one of the Aerial Gears used in the
intermediate stage of Diamond Mining : .

—— The constructior is clearly shown in the photograph,
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KIMBERLEY MINE.

T e T

View showlng Head-gear over Main Bhaft and Engine house

: The above frame is of the same type & construction as that
| at Wesselton Mine.
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DE BEERS MINE,
View showing Main Rock Shaft, Engine rooms & Huad-gaarn‘ |
This photograph was taken during the Anglo-Boer war and shows !-
the conning tower erected on top of the head-gear, from which |

the movements of the Boers were watched, at the time of the

siege of Kimberley.




DEBEERS OPEN DIAMOND MINE »

DE_BEERS MINE.

This view, and the one of K;mherléj Mine opposite, shows the
appearance ¢0f a Diamond Mine whem the third stage is reached
and all the workings are underground,

These large open pits are cnnﬂtantly.ﬁatting deeper as the
Blue ground 1s extracted heneath them,

This view shows distinctly the way thé sides ¢of the mines
cave away and fall into the open pit.
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KIMBERLEY MINE.

View of the Open Pit. Mine wgﬂking at the third stage. The Open
pit at the Kimberley ﬁine is lnakﬁd wpon as one of th.n wonders
of the Werld.

This view Ehﬂ:WH the almost round & pipe like contour ¢f the
Mine.
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