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UNITED STATES

1,468,759

HARRY AUGUST STOCKMAN, OF JOHANNESBURT, TRANSVAAL, SOUTH

i AR SN EIEIE Y
PATENT OFFICE.
AFRICA, AS-

SIGNOR OF ONE-HALF TO XVILLL:.I"I EDWIN BLELOGJ:I OF JOHANNESBURG, TRANS-

. VAAL, SOUTH AFRICA.

AFPARATUS FOR CRUSEING OR REDUCING MINERALS, OBES, AND CTHER MATERIALS.

Application filed February 7, 1922.

To &l whem it MNEY CONCErn .

Be it kncwn that I, Harry Aveust STOCK-
314N, a subject of the King of Sweden, and
resident of Johannesbure, Transvaal Prov-
ince, Union of South Africa, have invented
cer new and useful Impro vements in
Apparatus for Crushing or Reducing Min-
erals, Ores, and Other Materials (for which
i mu filed applications in Union of South
Africa, No. 524 of 1921, filed 20th May, 1921
and 1038 of 1921, filed 3vd November, 1991
Great Britain, No. 17951 of 1921, filed 1qt
J ulv, 1921: Southern Bhoﬂesm No. 1689,

filed 20th September, 1921), of which the
following is a specification.

This invention has reference to a means or
apparatus for crushing or reducing minerals,
ores and other materials or substane es, and
more especially for the fine or comparatively
fine mushmﬂ of such materials or substances.

The 'ﬂ\]eot of the invention is to construct
an cfficient dppm?fus adapted to deal expe-
diticusly with the material and to reduce the
same to any desired size of product.

n

The i iny ention consists of a machine or ap- -

paratus in which the crushing of the ma-
terial is effected between a Gtatmnarv block
or anvil and an opposing crushing Jaw or
pivoted member which cru‘:hmo jaw or
plvoted member is operated by means of a
fluid actuated percussion tool or device,
which impacts upon the back of the (‘IllSthlO
Jaw, et oeter%

The apparatus can 11\(*111(10 one or any
other desived number of double-acting per-
cussion tools,

The invention will be described in detail
with the aid of the accompanying drawings
wherein it is illustrated embodied in o
duplex, deuble-acting machine. Tn the
drawings, :

Fig. 1 is aplan of the complete marchine
and Hlustrating certein - modifications ‘in
dotted lines.

Mg, 2 s a longitudinal section of the ap-
paratus, the plane of section being illus-
trated bv the dotted line v—a, Fig. 1

Fig. 8 is a sectional plan of FIQ 2 on line
7/—7/ ,
Fig. 4 is a sectional elevatlon on line z—z
of Tlo 2.

Fig: o is a sectional plan of the valve
chest of the percussion ‘device the plane of

Serlal No. 534,759.

section being indicated by the line #— j in
Fig. 2, and

I’m 6 is a cross section of the main frame
and cyhnderQ on line y—=z Fig. 3, the other
parts of the machine being omitted.

The machine, constructed ﬂq—,llusblutofl
comprises a rvectangular or other sui
shaped frame 1 bﬂtween the gides of \“hl"h
frame the duplex, double-acting percussion

]\j‘u

55

60

device .2 is arranged and supported -at its

ends, as indicated at 8, 4 in Fig. 2; 5
Figs. 1, 3 and 6——\)6111" bolts for ﬂxmg ths
(‘thder 6 of the percucilon devie 2 upon
the parts 3 3, 4 of the frame 1
of the frame 1 downwardly E‘Xtﬂ"ldlﬁﬁ parts

7,8, are promded which have affixed to them

by means of angle iron SUp")O’“ ts 9, inclined

378

aprons or plates 10 on to the upper end of
and by

‘Vthh the crushed materia} will fall
which it will be ﬂnhvered clear
chine at both ends of the frame 1.
downwardly -extending portions ave hmm
of U shape. and in their lower
constructed. as shown at 11, to pivotally Sup-
port at esch end of the frame 1 2 pair of
npwa 1'(71\’ extending bms or rods 12, 13
which foun the supporting members for the
two pairs of ('tu%hmo jaws 14 15.

The ends of the frame 1 at the inside ave

ach constructed to receive or form .o hous-
ing for a preferably adjustable block or
anvil 16, 17, ospectlvelv

The means shown for u(hlﬁtl”lﬂ the anvils

“or blocks 16, 17 comprises for ﬂa(‘h of said

anvils or blocks 16, 17, 2 wedge-sha ped mem-
ber 18 which on the one side engages with
the back of the anvil or bleck 16. 17 and on
the other side engages o corr esponding
wedge-shaped %tatlomrv member 19, Loused
within the back end of the frame 1. Tho

“wedges 18 are adjustable hy vertically ar-

ranged bolts 20 which pass thr ough the £op
of the rear end of the frame.l, ag indicated
at 21 in Figs. 1, 2 and 4. Tlﬂe anvils or

blocks are secured in the desired position by -
herizontally placed bolts 22 passing through -

the blocks 16. 17, wedges 18, iapered mem
bers 19 and the end of the frame 1. It de—
sired a quantity of molten metal 23 mavy be
run into the hovsmo to form a borldmw for
the backs of the mﬂmbors 19.

In the crushing faces 24, of each of the

anvils or blocks 16 17 there are formed two

- both ends
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r;mvnw;wdly tapering recesses 23, one for
WG OF Domn(r crushing iaws 14,
15, The ribs or ’)VOJGCUGPS 26 are formed
sides of and between the recesses 25
SE‘"V as contart surfaces for the cz'mbmﬂ

their crushing strokes.

O

wmq at tle end of
The depth, if any, of the recesses 95 at the
boitom of the anvils or blocks 16, 17 deter-
mines the size of the crushed product ob-
BV substituting a ‘:nl Llocks 16, 17
E rent dcpuhn of recesses 25 any
e of product can be oht ined.
Ie wearing plates 27 ave provid-
ame at the sides of the erushi ing
]awg and avvil blocks, and fixed thereon by
countersunk holts 28.
The crushing jaws 14, 15 of W}ucn in
rement shown, two are | !
each end of the frame 1, ue
by side so that the psur 14,

end co-operates with the 51.101e ‘1"1‘ it w‘o**l’
16 or-17 arranged in front of them. Bach

crushing jaw 14,15 is chewn at 2-2). m(:hz:_ee“x
or shaped in its upper portion, on tha crush-
ing face, to form o lwop‘)m— shaped  recess
with the crushing face of the opposing an-
vils 16, 17, to receive the material ‘»o be
cz‘us‘ae(.'_, and they are preferably construct-
ed with a boss or prmectmn -}O at the back,
L_;uns* which the corresponding hammer 31
of the percussion device 2 will impact

They are also each cothrvcwl at the bot-
s
33 extending up into fhe crughing jaw for
» suitable d,mxacv, o which recess 33 the
upper end-of the supmrt‘ ng rod or bar 12,
18, respec tl"(}]‘/ projects and is suifably se-
for example - 1\‘7 n guantity 0"
nina molten state, It preferred
jaws and their sunm**mo bars
or otherwise made integral, or
jaws may be cast on the ends of

the crughin ey
may be cast
the crushing ja
the bars. )

1he crushing ja\\js 14, 15 at their upper
ends. are constricted as indicated at 34, to
have pivotally ‘\Lt‘th(‘d to them the @nJa

of a pair of connec ting rods or links 85, 26,
tbe crushing jaw 14 at the one eund of the

frame heing thereby connected with the cor-
responding crushing jaw 14 at the same side
in the other enﬂ the Fr'ﬂme by the link
35 ‘!"lu the crushing ]Lv at opp
1 the other side of i he frame ?,e e
il HV connected by the otlmr tink
Tn each of these connecting o
there is prefer,ml provided n resilient
pling 387, 38. rccw‘ctn el", which serve
absorh or min 1imize the shock or stress
tween the crushing jaws in the operati
‘be machine. These couplings 87, 88 m
also be utilized J.OI' adjustment purnoses,
required. Iach of - the ‘"ouphnﬂ T
may, shown cOInpTise a cel I
29 of india- ruboer, positioned . between the
Pndq of the tWo sactions of rods 35, 86, the

te ends
- sira-

a8

gk

ends of the latter being constructed with T-
shaped heads 40 which each rest inst
plate or plates 41 placed next the “ends
the rubber buffer, and, say, four T-shapec
bolts 42 which pass thy ouch holes in 'ah
T heads 40 of the SLCthL.,. which latler
\"111 be placed at right angles to each other
at oppostte ends of the coupling. A pi
rality- of the platob may be. piace(n
(as shmm) or both ends of the buf
38 to prowfl for any desired adjustment of
the coupling.

The percussion device 2 is fashioned with
the two parallel. cylinders 6, formed inte-
gral with a Lommon valve chest 48 posi-
‘?onef:{ centrally of and beneath surv eylin-
ders and providing, between said valve chest
42 and ”1@ ends of both cylinders 61 induc-
ti
h

agal

T
H C’

[

or passages 44, 45, and two ex-
-m@t ports 46, 47 “f‘nch are common-to the
adjacent ends of 1
The evlinders 6, as her eln,)cfo )
rest upon the CT‘O“‘S pieces 3, 4 of
frame 1, which, as shown in Fig. .6, are
shaped to accommodate said cylinders, and
they are secured in position by the Lo HS 5
which puss through a web be t\‘*e"n t‘qe cyl-

?_'%Sm‘lbeﬂ.
the main

‘nuers and tbron,,h said cross pisces—see
1q. 6.
In ecach end of each cvli ”ldel are 1s ar-

ranﬂed the impact bilock or plece L which,

its inner end receives the impacts of the
b‘u nmer plstons 48,49. At their onter ends
the impact blocks or pieces 81 transmit the
hlows to Lhe backs of their corresponding
erushing jaws 14, 15. 50 represents suitable
vacking arranged in grooves around the im-
pact pieces 31. The impact pieces 31 may,
as shown, be enlarged and louﬂd at their
onter wds where they strilke the duah’n*
jaws, and reduced at their inner ends where
they ‘receive the blows of the h yammer pis-
tons 48, 49.

The pistons 48, 49, are shown formed with
annular greoves 51, placed at suitable dje-
tances apart along the length of the sax
These annular grooves raduce the arve:
the pistons in contact with the cylinders,
ca.i'r;y and retain lubricant. and 1\1'e I‘ un m"
leakage of steam or other f %
take place past the pistons.
he necessity for piston ring
any lealt oe nact fhe ]“Hu)

‘“

[RRES

&8,
15

or other prﬁ%urﬂ Fu‘d is prov
the ton of the valve chest 43

and b’c!:ween

the evlinders 6, and the exhanst porte 46,
47 are provided at diametrically opposite
sides of the valve chest 43, intermediate

and below the cvlinders 6, while the inlet
or induction pa“ts 44, 45 pass from the valve
chegt 43 at onpomte sides of the central ex-
haust ports 48, AA, res Uec*iveiy. to the ad-
jacent ends of both cylinders 6-—see Figs

2 and 5. The bottom of the induction ports

hoth of the cylinders §.

o
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or passages are preferably downwardly in-
clined in the direction of the valve chest 43
so that any water of condensation passes
out through the exhaust ports 46, 47 with
the exhaust fluid. v

The valve comprises a part 53 which forms
& housing for two valve members 54, 55
which co-operate with the induction and ex-
haust ports at opposite sides of the valve
chest 43. The valve members 54, 55 are kept
on their seatings by means of springs 56
placed between the backs of the valve mem-
bers 54, 55, and the recesses provided for

‘them in the valve housing 53. 57 is a valve

spindle which passes in through a gland 56
positioned at the top between the cylinders
6 and at its inner end is fixed in the valve
housing 53 and rests in a footstep or like
bearing 59, which is provided with suitable
antl-{rict'on means. The footstep bearing
59 may be provided centrally of the valve
chest cover 60 which is suitably fixed to the
underside of the valve chest 43.

The means shown for actuating the valve
through the spindle 57, comprises a shaft 61
journalled in the sides of the frame 1, a
puliey 62 for driving said shaft 61, an eccen-
tric 63 on the shaft 61, an eccentric strap 64
and rod 65, and an operating lever 66 which
is fixed upon and transmits the movement of
the rod to the valve spindle 57. A ball or
other suitahble universal or like joint 67 is
provided between the end of the eccentric
rod 65 and the valve actuating lever 66.

A drain cock 68 is fitted in the cover 60
of the valve chest 43 for draining off any
water of condensation from the valve chest
43, prior to starting the machine. after
which the water of condensation will pass
out with the exhaust, as previously ex-
plained.

Instead of coupling the crushing jaws to-
gether in opposing pairs as shown and de-
scribed, so as to ensure that as the blow is
strick on the one crushing jaw, the con-
necting rod will draw the opposing crush-
ing jaws away from the anvil block and
thereby enahle the material to settle or move
down to he crushed at the next blow. each of
the crushing jaws may, as shown in dotted
lines at 69 in Fig. 1. have attached to it one
end of a tension spring 70, which is prefer-
obly adjustablv attached at its other end to

a eross member 71 fixed between the sides of

the frame 1.

Around the frame 1 there may be shrunk
or otherwise secured 2 strap or band 72
which will serve to strengthen the frame
and increase its resistance to shocks resulting
from the blows of the pistons 48, 49,

Tn the oneration of the machine the ma:
terinl which is to be crushed is placed in the

- honver-shaned feed openinos between the

crushing jaws and the anvils, and tends to
move down or gravitate through the opening

between the same. As the back of each of
the crushing jaws is struck by the impact

pieces or members, the blows are transmitted -

to the material which is in the openings or
passages between the faces of the anvils and
crushing jaws and is: thereby reduced or

crushed. The crushed material falls through

the bottom of the openings on to the plates

or chutes 10 and may be received in a hop-

per or any other receptacle placed there-
under for its reception. The action of the
crushing jaws allowing the material to fall
throueh the openings between the anvils and
crushing jaws after said material has been
be replenished and thereby ensure antomatic
feeding of the material to the crushing
faces. The coupling rods 35, 36, or. spring
70. by returning the crushing jaws to the
pesition giving  the widest feed opening,
allows the material t¢ pack in the hopper-
shaned opening 2s it moves towards the
crushing faces. The crushine jaws can be
set s0 as to crush or reduce the material to

any desired size of grannlar or fragmentary

product.

What T claim as mv invention and desire
to nrotect hv Letters Patent ig:—. '

1. Avnaratne Por crushine or reducing
minerals. oves ard other ‘material, commris.
ing. in combination, a nair of opnositaly ar.
ad stationary anvils, an opnosing crush-
jaw for each anvil. and a flnid actnated
revevsaive davien which S8 nocitively oper-
ated in hoth directions and arranced ho-
tween the crushing jaws and adapted to di-
rectly impact upon and so actuate one of
said erushing iaws at the end of each stroke,
as set forth. ! :

2. Apvaratus for crushing or reducing

minerals, ores and other material, comnpris.
ing. in comhination. a pair of oppositely ar-
ranged stationarv anvils. a plurality of
crushing jaws co-operating with each anvil
and flnid actuated percussive devices which
are positivelv. opevated in hoth directions
and intermediate the crushing jaws and
each adapted to directly impact npon and =o
actuate one of said crushine jaws at the end
of each strole. as set forth.

3. Avnparatus for ernshine or
minerals, ores and other material. compris-
ing. in combination. a vair of opnositely ar-

reduced, permits the supply of material to.

redncine-
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ranged stationary anvils. an onposine erush- -

ing jaw for each anvil. a fluid actuated per-
cussive. device which is positively operated
in both divections and arranged between the

crushing faws and adapted to directlvimbact

unon and so actuate one of said crushing

iaws at the end of each stroke. and means-
ntly conmecting ‘the opposing crush-

ine jaws, ag set forth.

4. Anparatus for crushing or reducine

minerals.. ores and other material, compris-
g, in combination, a pair of oppositely ar-

14
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ranged stationary anvils, a plurality of

erushing iaws co-operating with each an-

“vil, fluid actuated percussive devices which

are positively operated in both directions
and ~arranged intermediate the crushing
jaws and each adapted to directly impact
upon and so actuate one of said crushing
jauws at the end of each stroke, and means
resiliently connecting the opposing crush-
ing jaws, as set forth. ‘

5. Apparatus for crushing or reducing
minerals, ores and other material, compris-
ing, in combination, a pair of oppositely ar-
ranged stationary anvils, a plurality of
crushing jaws co-operating with each anvil
fiuid sctuated, percussive devices which are
positively operated in both directions and
arranged intermediate the crushing jaws
and each adapted to directly impact upon
and so actuate one of said crushing jaws at
the end of each stroke, and 2 e con-
structed at each end to provide =

housing
for a stationary anvil and with extensions
to carry the pivotal supports for the co-op-
eraing crushing jaws, as set forth.

6. Apparatus for crushing or reducing
minerals, ores and other material, compris-
ing, in combination, a pair of oppositely ar-
ranged stationary anvils, an opposing crush-
ing jaw for each anvil, a fluid actuated per-
cussive device which is positively operated
in both directions and arranged between the
crushing jaws and adapted to divectly im-

1,468,759

pact upon and sc actuate one of said crush-
ing iaws at the ~end of each stroke, and a
frame which serves as a housing for ths
stationary anvils, said frame being con-
structed with extensions to carry the piv-
otal supports for the co-operating crushing
jaws and with parts which carry the percus-
sive devices, as set forth:

7. Apparatus for crushing or reducing

minerals, ores and other material, compris-
ing, in combination, a pair of oppositely ar-
ranged stationary anvils, an opposing crush-
ing jaw for each anvil, a fiuid actuated per-

cussive device which is positively operated

in both directions and arranged between the
erushing jaws and adapted to
pact upen and so actuate one of said crush-
ing jaws at the end of each stroke, » frame
which serves as a housing for the staticnary
anvils, said frame being constructed’ with
xtensions to carry the pivotal supperts for
the co-operating ecrushing iaws and with
parts which carry the percussive devices,
and a strengthening band placed around the
frame, as set forth.

In testimony whereof T have signed my
name fo this specification in the presence of
two subscribing witnesses.

ITARRY AUGUST STOCKMAN.

© Witnesses:
CuAs. OVENDALE,
Arraur W. Hacker.
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