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To «ll whom 6 may concermn:

Be 1t known that I, Joux JAMES ROBERT
SMYTHE, a subject of ‘the King of England,
residing at J oha,nnesbuw Transv: aal, “have
invented certain new and useful Improve—
ments m Ore-Feeding Mechanism of Pneu-
matic Stamp-Mills, (for which I have made
application for patent in the Transvaal, No.
155, hiled April 13, 1904,) of which the follow-
Ing 1s a speuﬁcatwn

This invention relates to the ore-feeding
mechanism of pneumatic stamp-mills, and is

designed to provide means for automatwall}
wntmllmo' or regulating the feed.

The mechanism now employed for feeding
pneumatic stamp-millsis unsatisfactory in op-
eration chiefly for the reason that the stamps
are trequently overfed-—that is to say, too
much ore 1s passed into the mortar-box—
whichimpairs the efficiency or crushing power
of the stamps.

Now the present invention has for 1ts ob-
ject to obviate these defects by providing
means for automatically regulating the feed
or by msuring that only so “much of the ore
will be introduced into the mortar-box as can
be satistactorily dealt with, and thereby to
imcrease the efficiency of the apparatus.

In the working of pneumatic stamps a
cushion 1s tormed between the piston on the
stamp-stem and the reciprocating cylinder
in which said piston works. When ‘the stamp
1s not permitted to perform its normalstroke,
which results when an excess of ore or pulp
accuinulates between the shoe and die, the
cushion or air contained within the recipro-
cating cylinder at the top 1s placed under
U'[mth* -increased pressure. In accordance
with the present mvention I utilize this in-
creased pressure or excess of cushion formed
in the top of the pneumatic cylinder to oper-
ate a device which controls the travel or
movement ot the feed-chute. The control-
ling device comprises an air-cylinder and pis-
ton placed in communication with the top of
the pneumatic cylinder, said piston operat-
Ing a wedge or wedge-shaped plece interposed
between the buffer or buffers and buffer-
plate to restrict the movement of the feed-
chute and a weighted lever, spring, or like
contrivance which oper ates to return the
parts to their normal positions when the 1n-
crease ol pressure 1s relieved and the stem 1s
permitted to perform 1ts normal stroke.

The mvention will now be fully described
by aid of the accompanying drawings, where-

in suthcient of a stamp - mill is. shown to
clearly illustrate the application thereto of
my uwentlon

Figure 1 1s a side elevation showing the i n-
vention and those parts of the appamtus n
conjunction with which it operates. Fig. 2
is a front elevation of the same. Fw‘ 3
shows the feed-chute and throat or feed-slot,
ol the mortar-box and the buftfer and buffer-
plate with the wedge K removed. Fig. 4 is
a sectional plan of the ceneral a,rranfrement
showing the 1eupmcatmcr cylinder B and its
connection with the cylinder G in dotted
lines. Figs. 5 and 6 are plan and rear eleva-
tion, 1espectwel), of the wedge drawn to an

enhwed scale. FKig. 7 1s a Se(,tlonal View
ahen thr oucrh the mortar-box and showing

the mechmubm from the under side.
In the drawings, A designates the stamp-
stem, and B the leclprocatmﬂ' cylinder sur-

roundmo- the piston formed or fitted on the

btamp—-stem

b designates the trunnions which form the
connection with the connecting-rods to the
crank-shaft, and 0 6* are the btllﬂlllﬂ‘—bOXE‘S
fitted to each extremity of the cylmder B
through which the stamp-stem A works.

C 1s the mortar-box, and ¢ the throat or
{)@ed—blot down which the ore falls into the

0X

D D" are two of the main members of the
frame of the machine. _

d 1s the bracket fixed on the member D of
theframe, forming a bearing for the extremit
of the shaft or bI)lD(llG d’, on which spindle
are fixed the wipers or cams d* and the pulley
d®> for driving the spindle .

E lepresentb the feed-chute or inclined
plane down which the ore falls into the feed-
slot ¢ of the mortar-box C.

d? 1s the friction-roller, fixed to the bottom
of the feed-chute I, w hich is engaged by the
cam or wiper d* to move the feed-chute I% in Q
rearward direction. The feed - chute E is
hung by the hangers d*.

I F” are the buflers, fixed by means of the
angle-iron f to the bottom or under side of the
feed-chute K, and 7" 1s the buffer-plate, fixed
to the top of the mortar-box C a,t the back
which the bufters ¥ F’ strike when the feed-
chute I swings forward after being disen-
gaged by the cams d*. Each impact of the
bufters I causes a quantity of the ore to
slide down the inclined plane or feed-chute
K and fall into the mortar-box.

The several parts above described do not
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in themselvesembody anyfeature of the pres-

ent invention.

The cylinder G, which is employed for op-
erating the mechainsm, is made of suitable
dimensions and is preferably fixed to one of
the main members of the frame of the ma-
chine at or about the level of the buffer-plate

B " or the top of the throat or feed-slot ¢ of the
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mortar-box C. In the drawings the cylinder
G is shown constructed in one piece with a

L]

fixing ¢, by means of which it may be bolted

or otherwise conveniently attached to the
member- D of the frame. In the cylinder G
1S

inside sald cylinder. The piston - rod ¢
works through a cover ¢* on one end of the
cylinder G. The other end of the cylinder GG
is fitted with a cover ¢!, and in this cover &
is fixed a pipe ¢°, which communicates with
the interior of the cylinder G. On the outer

extremity of the pipe ¢° 1s fitted a non-return

valve ¢*. The non-return valve ¢® 1s placed
in communication with the top of the pneu-

matic cyinder B by means of a flexible pipe

H. The flexible pipe H is sufficiently long

to allow for the movement of the cylinder B.
" The valve ¢ allows the air from the top of

the cylinder B when the pressure rises be-
yvond a certain point to pass into the cylinder
3, but not to return. The valve ¢® may be

Joaded by a spring or otherwise, so that the

air will only pass into the cylinder G when 1t
exceeds a certain pressure. On that end ot
the cylinder G in which the pipe ¢° 1s fitted 1s
arranged a rvelief - valve €', controlled by
means of a spring or otherwise.

~To the member D of the frame is attached
a bracket I, which supports a bell-crank le-
ver J. The arm 7 of the bell-crank lever 1s
formed with a slot 9’, which engages a pin or
projection 1, formed-on the outer extremity
of the piston-rod ¢*. The other arm 7* of the
bell-crank lever J is fitted with an adjustable
weight 7°.

Arranged parallel with the buffer-plate f”
at the back of the mortar-box Cis a wedge or
wedge -shaped piece K. One end of the
wedge is attached to the outer end of the pis-
ton-rod ¢*. The outer extremity /& of the
wedge K, as shown, 1s formed with a screw-
thread and the outer extremity of the piston-
rod ¢* with an opposite thread, and the ends
are connected by means of the screw-coup-
ling #’.  This construction permits of any de-
sired adjustment of the wedge being readily
effected. The wedge K 1s guided and sup-
ported in position at the back of the mortar-
boxor next the buffer-plate " by meansof the

bracket or guide k*, which may be fixed on

the top of the mortar-box, as shown, or In
any other convenient position. The wedge
K projects forward between the buffers K F’
and the buffer-plate /7. In Fig. 2 the wedge
is shown in its inoperative position and in
Fig. 4 in the operative position. . |

tted a piston ¢, adapted to reciprocate

769,101

In the construction illustrated the feed-
chute is shown fitted with two buffers I ¥’,
and the wedge (shown in detail in Figs. 5 and
6) is constructed to operate in conjunction
with both buffers. The wedge K 1s con-
structed with two inclines £* k* and with a
short parallel strip &° between the inclines.
Whien in the inoperative position, one of the
buffers F F’ strikes on the paratlel part &° of
the wedge and the other buffer strikes di-
rectly on the buffer-plate f*. To insure that

70

75

both buffers shall strike or operate simul-

taneously when the feed-chute swings for-
ward, the buffer F is set back a distance
equal to the thickness of the wedge K at the
parallel part #°. In the event of the feed-
chute being provided with one buffer only
the wedge K need only be constructed with
one incline. | .

The operation of the mechanism 1s as fol-
lows: The shaft d’isrotated through the me-
dium of the driving-pulley &°, and the cams
or wipers d?, being fixed to said shaft, as they
rotate engage the friction-rollers @?, fixed to
the bottom of the feed-chute K, and move the
chute E in a rearward direction on the hang-
ers d*t.. When the cams ¢ disengage said
rollers @3, the chute K then swings forward on
the hangers @*, and at the end of its forward
stroke the buffers 7 17 strike simultaneously,
the one on the buffer-plate 17, fi
back of the mortar-box C, and the other on
the parallel strip k° between the two inclined
planes k% k* on the wedge K. The impact of
the buffers causes a quantity of the ore to
slide down the inclined feed-chute Ii and to
fall over the bottom edge of the latter into
the feed-slot ¢ of the mortar-box C. When
the stem A is not permitted to perform its
normal downward stroke for the reason pre-
viously explained and the cylinder B 1s re-
ciprocated, the pressure of the air bottled up
in the top of the cylinder B is considerably

xed to the
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higher than the maximum normal pressure.

When this increased pressure 1s attained, the
air passing along the pipe H through the non-
return valve ¢ into the cylinder G. momen-
tarily closes the relief-valve ¢ and forces the
piston ¢ forward on its outward stroke.
This movement of the piston ¢ forces the
wedge K forward between the buffers I
and buffer-plate 17 and by restricting the os-
cillating movement of the feed-chute I in a
forward direction causes the buffers F' ¥’ to
strike against the inclined surfaces £* £* of
the wedge K with less force, and so regulates
the quantity of ore shaken oft the feed-chute
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E into the feed-slot ¢ of the mortar-box C.

The weighted bell-crank lever J is adjusted so
“as to prevent the piston ¢’ being moved for-
ward by the maximum pressure reached on

the normal stroke of the stem A. As previ-
ously explained, when the air at the increase

125

pressure enters the cylinder G 1t momenta-

| rily closes the relief-valvé ¢” and operates the

130
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piston ¢’.  The successive reciprocations of
the cylinder B being so rapid, this pressure is
practically maintained so long as the stem is
not permitted to perform its normal stroke—
that 1s tosay, the relief-valve ¢" does not come
sufficiently into operation to appreciably
lower the pressure inside the cylinder G. The
parts remain 1n their operative positions un-
til the stem A has practically resumed its nor-
mal stroke and the highest pressure obtained
in the top of the cylinder B falls to normal,
whereupon the relief-valve ¢ is opened by
the spring and allows the pressure to fall un-
til the weighted lever returns the parts to
their mnoperative positions.

What I claim as my invention, and desire
to protect by Letters Patent, is—

1. In ore-feeding mechanism for pneu-
matic stamp-mills the combination of a cyl-
inder placed in communication with the top
of the pneumatic cylinder, a piston working
in sald cylinder operated by an excess of
pressure 1n the pneumatic cyﬁnder, sald pis-
ton operating means for controlling the feed,
and means for controlling the feed.

2. In ore-feeding mechanism for pneu-
matic stamp-mills the combination with the
pneumatic cylinder of an air-cylinder, a
flexible pipe placing said cylinders in com-
munication, a non-return valve fitted in said
pipe, a relief-valve fitted to the cylinder, a
piston fitted in said cylinder, and means, op-
erated by said piston, for controlling or regu-
lating the feed.

3. In ore-feeding mechanism for pneu-
matic stamp-mills the combination with the
pneumatic cylinder of an air-cylinder, a pipe
placing the two cylinders in communication,
a non-return valve fitted to said pipe, a re-
lief-valve fitted to said air-cylinder, a piston
arranged 1n sald cylinder, operating means
for regulating the feed, means for regulating
the feed and means for returning the several
parts to their inoperative positions when the
excess of pressure in the top of the pneu-
matic cylinder 1s relieved.

4. In ore-feeding mechanism for pneu-
matic stamp-mills the combination with an
oscillating feed-chute of a wedge adapted to
restrict the movement of said feed-chute,
and means for operating said wedge by
means of the increased pressure obtained in
the pneumatic cylinder when the stamp is
not permitted to perform its normal stroke,
substantially as described.

5. In ore-feeding mechanism for pneu-
matic stamp-mills, the combination with the
vibrating feed-chute of a wedge adapted to
restrict the forward movement of said feed-
chute and means for operating said wedge to
restrict the movement of the chute to regu-
late the feed by means of the increased pres-
sure obtained in the pneumatic cylinder when
the stamp 1s not performing its normalstroke,

3

and means for throwing the wedge out of op-
eration when the normal pressure is again
reached, substantially as described.

6. In ore-feeding mechanism for pneu-
matic stamp-mills, the combination with the
vibrating feed-chute of a wedge adapted to
engage the feed-chute to restrict its forward
movement, a cylinder placed in communica-
tion with the pneumatic cylinder at one ex-
tremity, a piston arranged in said cylinder
connected with the wedge, said piston being
operated by the increased pressure obtained
in the pneumatic cylinder, a relief - valve
fitted to said cylinder to permit the parts to
return to their inoperative positions when
the normal stroke of the stamp is attained,
and means for returning the parts when the
pressure 1s lowered by means of the relief-
valve, substantially as described.

7. In ore-feeding mechanism for pneu-

matic stamp-mills, in combination, a vibrat-

ing feed-chute, a wedge adapted to engage
sald feed-chute to restrict its forward move-
ment, a cylinder placed at one extremity in

communication with the top of the pneu-

matic cylinder, a non-return valve inter-
posed between the cylinders, a piston fitted
in the cylinder, connected to the wedge, a
relief-valve fitted to the cylinder and means
for returning the parts to their inoperative
positions, substantially as described.

8. In ore-feeding mechanism for pneu-
matic stamp-mills, in combination, an oscil-

lating feed-chute, a wedge adapted to re-
strict the forward movement of said feed-

chute, means for supporting said wedge, a
cylinder, a pipe placing one end of said cylin-
der in communication with the pneumatic
cylinder, a non-return valve fitted in the pipe
between the cylinders, a relief-valve fitted to
the cylinder, a piston and piston-rod arranged
in the cylinder, means for connecting the pis-
ton-rod to the wedge, and a weighted lever
for returning the several parts to their inop-
erative positions, substantially as described.

9. In orefeeding mechanism for pneu-
matic stamp-mills, in combination, a vibrat-
img feed-chute, a buffer fixed on the under
side thereof, a wedge interposed between
said buffer and the back of the mortar-box,
the mortar-box, a bracket forming a support
or guide for the wedge fixed to the mortar-
box, a cylinder, a piston and piston-rod work-

ng n said cylinder, means for attaching the

outer extremuty of said piston-rod to the
wedge, a pin or projection formed on the pis-
ton-rod, a weighted bell-crank lever adapted
to engage a pin on the piston-rod for travers-
ing the piston on its back stroke, a recipro-
cating pneumatic cylinder, a stamp-stem and
piston fitted thereon working in said pneu-
matic cylinder, a pipe placing the top of said
pneumatic cylinder in communication with

| the air-cylinder, a non-return valve arranged
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4.

in the pipe placing the two cylinders in com-
munication, and a relief-valve fitted to said

cylinder, substantially as described.
10: In ore-feeding mechanism for pneu-

matic stamp-mills, in combination an oscil-
lating feed-chute, means for moving said
feed-chute in a rearward direction, a plurality
of buffers fixed on the under side of said chute

~adapted by impact to deliver a quantity of

IO

20

ore into the mortar-box, a mortar-box, a
wedge formed with a plurality of mclines and
with parallel parts between said inclines, a
cylinder, a pipe placing said cylinder In com-
munication with the pneumatic cylinder, a
pneumatic eylinder and the stamp-stem and
its piston working therein, a non-return valve
on the pipe between the cylinders, a reliet-
valve fitted to the cylinder, a piston and pis-
ton-rod working in the cylinder, means for
attaching the piston-rod to the wedge, and a
weighted bell-crank lever arranged to return
the parts to their inoperative positions, sub-
stantially as described.

11. In combination, the stamp-stem A,the
reciprocating pneumatic cylinder B, the mor-
tar-box C, the vibrating feed-chute I adapt-
ed to deliver the ore into the feed-slot ¢ of the

799,101

mortar-box C, means for moving the feed-
chute E in a rearward direction, the builers

xed on the under side of the feed-chute
& and adapted by impact to deliver the ore
into the mortar-box, the wedge K formed

with the inclines &2 k* and the flat or plane

part
for guiding and supporting the wedge K, the
cylinder G, the pipe H placing the top of the

pneumatic cylinder in

piston ¢ and piston-rod e, means for con-

wedge K, the pin or projection v on the pis-
ton-rod ¢, the arm j of the bell-crank lever J

30

5 between said inclines, the bracket &*

35

communication with -~
‘the cylinder G, the non-return valve &' be-
tween the cylinders, the relief-valve ¢’, the

40

| necting the ends of the piston-rod ¢’ and

formed with a slot j* engaging the pin 4, the

arm 7% of theleverJ and the adjustable welght
7 arranged thereon, substantially as de-
scribed. | S
In witness whereof I have hereunto set my
hand in the presence of two subseribing wit-

. N1esses.

Witnesses:
Cras. OVENDALE,
J. SCRIMGEOUR.

JOHN JAMES ROBERT SMYTHE. -
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