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~ tended for any of the above purposes, or to |
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- any of the above mentioned purposes. | valves for the circulation of the dirty water, .
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 Todllwhom it may eoncern: | regulating the movement of the flexible dia.

~ ments in Pumps and the Like, of which the | means of which the quantity of clean water

Beit ki

2 subject of the King of Great Britain,and | the transmission of any appreciable strain

invented certain new and useful Improve- |

_ resident of Johannesburg, Transvaal, have | to said diaphragm. T also preferably pro. 60
| vide a supply and. relief mechanism by -

t known that I, ALrrED Epwin DavIs, ‘phragm in each direction, thereby obviating

60

- following is a specification. * " |circulating in the wWorking parts of the

- applica

- The present invention relates to pumps | pump and on each side of the piston there.
licable for pumping mine tailings, or par- | of, is kept constant, so that the effective
ticles of pulverized ore mixed with water or ~working’ of the pump will not be impeded

- ot solid matter in suspension, acids or the | through the glands or past the piston.

. The

main operative parts

oo oo | Theinvention willnow be described in de-
lmprovements may be applied either | tail by aid of the accompanying drawings, 70

in the manufacture of pumps specially in- | wherein =~ -

_ - The object of the invention.is to avoid the | tional plan of Fig. 1, on line z—sz. .
~circulation through the main operative pa: In ap -
- of the pump, of the liquid containing the | Cornish or plunger pump, or to & pump in
~ solid matter, and so obviate the excessive | ‘suction ' ' S al

| = In applying the invention to an ordmary -

which the suction and delivery valves are

, Wear and tear which results when the pumps | detachablefrom the pump body, and are avail-

of the ordinary construction are utilized for | able for use as the main suction and delivery

65

- other liquids, liquids containing other gritty | or impaired by any leakage of the Auid

d for any of the above purposes, or to | ~Figure 1 is a vertical sectional elevation of
- any of the existing types of oscillatory | a diaphr
- mbefore enumerated. =~ .

Liaphragm chamber and flexible vibrating
~diaphragm, also illustrating a form of supply

- My invention consists of a chamber or ves- | tailings, slimes, ot cetera, T insert the dia-

- sel (or chambers or vessels) interposed be- | phragm chamber between the pump barrel

©_ tween the oscillatory media_or mechanism | and the main valves, and to ioare the eff-

- 30 of & pump and the main valves thereof, in

- vhich chamber a flexible vibrating dia- | supplementary suction and delivery valves

‘water charged with tailings, slime, gritty or | water side of the diaphragm chamber.

~solid matter, acid et cetera, on the side there- | In the drawings

able port or ports for these valves, either on

‘illustrate a diaphragm

- phragm is so amanged and fixed as to sepa- | for each pump barrel, providing alsb a suit. -
. rate the clean water on the oscillatory or | able port or ports fo: er
-, Operating side thereof from. the liquid or | the pump barrel, connecting pipe, or clean

90

S of in connection with the main suction and “chamber, flexible vibrating diaphragm and -

- vital parts of the pump, while by means of | shape and size. The chan
~ the flexible diaphragm, the water containing | is formed by the upper and lower parts D D*

-

> the tailings, slime or other solid matter, acid, | which may be bolted or otherwise suitably
et cetera is retained in ‘that portion of the | fastened together round the edges of the
~ pump containing the main suction and de-
~ hvery valves, and
_ only of the pump. . . -
- 50 In existing pumps e

mployed for the pur- |

- delivery valves of the pump. This arrange- | supply snd relief mechanism, suitahlo for a
- 40 the working parts of the pump to be con- | and delivery valves are available for use a5
 stantly

Cornish or other pump in which the suction

- The chamber or vessel B!

. antly retained therein, oscillating back- | the main suction and delivery valves. o
- wards and forwards in the said working and | * Bt is a chamber or vessel of any convenient

~central flanges d d*, and between which is
i S |

and circulates in this portion | secured the rim or edge of the flexible vibrat-
oo - |ing diaphragm K. The diaphragm can be

105

bing pumps. employed fo: ur- | made of any suitable material such as =
~ poses specified the liquid pumped is allowed | leather, canvas or other textile fabric of suit-

- to enter, and circulate through the working | able texturo, ef coters, or even thin corrn.

- portions of the pump, which causes exces” | gated metal, provided that it will not allow

- sive wear in such parts through" friction, |
55 eorr ' rwise. T onh

corrosion, and otherwise. =

the tailings or other solid matter to pass

110
| through it, though it may be of such a nature =~
as to allow water to filter or pass through it
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it so desired. The lower part D! is shaped | lever T. Should the

to form a flanged coupling or connecting
piece or pipe E which connects the portion
of the chamber B! below the diaphragm K
with and between the main suction and de-
livery valves. The upper part D of the ves-
sel B! is also shaped to form a flanged coup-
ling or connecting piece or pipe C' which
may be connected to an ordinary reciprocat-
ing” pump having its suction and dehvery
valves attached thereto in the usual manner;

that is to say, the connecting pipe C'1s at-

tached either to the working barrel or to
the valve chambers of the pump in such a
manner that it (the pipe C') is in direct com-

munication with a space provided above the
~ordinary suction valve at either end of the

 pump. These ordinary suction valves and

20

delivery valves, that is to say those which
are directly attached to and form an 1n-
tegral portion of the said pump, are so

~loaded or weighted by springs, weights, or

29

- remain closed and inoperative.

30

- 39

otherwise, that during the ordinary working
of the pump the main suction and delivery
valves are operated, while the ordinary
valves attached to the pump, being weighted,
' IFFurther, n
the event of the pressure in the working bar-
rel of the pump being increased from any
cause, this increase ol pressure oOvercomes
the load or increased resistance of the or-

‘dinary valves, and thus causes water to be
taken in at the pump suction pipe, or forced

out at the pump delivery pipe, In the or-
dinary manner. -
" In the construction illustrated the central

- portion of the flexible vibrating diaphragm

40

K is arranged and secured between two
disks L 1.t which may be made of metal or
other suitable material and be bolted or
otherwise suitably fastened together on each

~ side of the diaphragm K in order torender the

45

central portion of the-diaphragm stifi and
unyielding. Any other equivalent means
may be employed provided that this result 1s
attained. '

In the upper portion D of the diaphragm

| chamber B! and attached to the disks Li 1A

o0

o0

60

is a guide rod N. This rod Nis bolted or
otherwise attached to the disks L. L' at the
center, and is arranged vertically thereon.
A tubular guide O is screwed or otherwise
ixed in the upper part D immediately above
the center of the diaphragm K in which the
rod N works, thus guiding the diaphragm K
so that it vibrates centrally and uniformly
in the chamber B'. The rod N is provided
near its upper extremity with a projection P
which slides in a longitudinal slot in the tu-
bular guide O, and is adapted under certan
conditions to engage the bifurcated extremi-

. ties of two levers or arms T and Z pivoted 1n

65

the upper portion of the chamber B'.

Q is a valve which closes against the pres-

900,357

projection P engage
with the arm or lever T the valve Q 1s rarsed
and allows the clean water in the pipe €' to
flow away to exhaust. R is a similar valve
also closing against the pressure in the pipe
(! which is operated by the other lever Z.

Should the projection P engage the arm or

lever Z the valve R is opened, thereby allow-
ing clean water to enter the pipe C* through
the supply pipe X. These valves Q and R
can be kept closed by suitably welghting
the levers Z and T or by means ol springs,
or in any other suitable manner.

The sole function of the diaphragm I 1s to
keep the clean water in the top portion of
the chamber B! and the water carrying the
tailings et cetera, in the bottom of the cham-
ber BT or below the diaphragm K, from coming
in contact, and so mixing. Thus the clean
water is confined to the barrel B and the con-
nections above the diaphragm I, and the
water carrying the tailings, shime or other
solid matter in suspension, is confined to the
lower portion of the chamber B* and the con-
nections between the diaphragm K and the
main suction and delivery valves.

The operation of the relief valves  and It
may be deseribed as follows:—In the first
place the diaphragm K is so arranged that mn
its ordinary working stroke it vibrates withm
such limits that the projection P on the rod N
moves between the extremities of the two
levers T and Z without actually touching
them. Should the water in the chamber B!
above the diaphragm K become diminished,
the diaphragm is drawn upwards beyond the
limit of its normal upward stroke and the pro-
jection P thereupon engages the extremity
of the lever Z which opens the valve R and
allows clean water to pass into the pipe ¢
from the relief pipe X, and thus supply any
deficiency. On the other hand, shou{'d there
be a surplus of water in the chamber B! above
the diaphragm X, the diaphragm K is forced
below the limit of its normal downward
stroke, and the projection P on the rod N en-
cages the extremity of the lever T which op-
erates the valve Q to allow the surplus water
to be forced out to waste. The diaphragm
is so arranged that it allows the valves Q and
R to open fully without becoming taut ov
strained. Thus no strain is placed on the
diaphragm, due to leakage or otherwise of
the clean water in any of the parts of the ap-
paratus above said diaphragm, and any deli-
clency or surplus is thus automatically
rectified.

I will here remark that my mvention is not
restricted to, nor do I limit myself to the par-

70

70

50

89

40

95

100

105

110

ticular arrangement of valves or mechanism 125

shown or described. I may use any other
alternative arrangement by which the essen-
tial results described may be produced.
Valves, or other suitable means may be also

sure in the pipe C! and is operated by the | provided for the purpose of allowing the es- 130



~ forking the main suction and deliv 7es reliel valves, substantially a o
~during working, if these be found necessary. | 3. In a pump of the nature indicated, a -
5 What I claim as my invention and desire to | 1 ch
- protect by Letters Patent is:—- . =~ =~ - =~
- L. Ina’'pump of the nature indicated
-~ diaphragm chamber interposed between the |

~ oscillatory mechanism and the main suction
and delivery valves of the pump, a flexible
- vibrating diaphragm arranged in said cham- |
- ber, relief valves interposed between said |

- flexible vibrating diaphragm and the oscil-

10

20

cetera, -due to starting the a

~erating sa
| R deSCI'lb ed. :I'f: L L e
diaphragm chamber interposed between the

“cape of air from the diaphragm chamber, et |

- P
s .
'

mp of the natur

actuated by the flexible diaphragm for op- | ed to operate the- hen y th
said relief valves, substantially as- ‘projection on the rod, substantially as de-
oo oooow T U geribed and shown., B '

oseillatory mechanism and the main suction -
and delivery valves of the pump, a flexible | .
~ vibrating diaphragm arranged in $aid cham-
- ber, arod fixed to said. diaphragm and a guide |

- for’said rod fixed inside the chamber, relief - R.Ovespare.

guide for said rod fixed ] chamber,
R vibra _ ragm -the oscil- | relief valves fitted in the chamber and levers
- latory mechanism of the pump, and means |

‘Desses. ..

e ALFREDEDWIN - DAVIS. .

mber, et | valves in said chamber, and levers actuated
pparatus,’ or
1very valves:

vibrating diaphragm arranged in said cham-
“ber, a disk at either side of said diaphragm
‘and a rod fixed to said disks, said rod formed

~with a proj ectioﬁ.f‘gr lug, a slotted tubular

: Wltnesses SRR

_ Tn witness whereof I have hereunto set my
| hand in the presence of two subscribing wit-

| sald relief valves, substantially as described.

| oscillatory mechanism and the main suction

¢ indicated, a | and delivery valves of the pump, s flexible

30

35 .

xed 1nside the chamber,

ed to operate the valves when engaged by the

40 ._
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