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To all whom it Y concermn:

Be 1t known that we, ALBERT G. FULLER, .

of North Wilbraham county of Hampden, and
State of Massachusettq, and BARTON H. CoFr-

5 FEY, of New York, county and State of New
York citizens of the United States, have in-
vented certain new and useful Improvements

in Methods of and Apparatus for Pumping
Gritty Fluids, fully deseribed and represented

1o in the followmﬂ* specification and the accom-
panying drawmgs, forming a part of the same.
The obJect of this 1nvent10n is to furnish a

‘method of and construction for moving gritty

fluids by means of a cylinder and plston with-
15 out permitting the intrusion of the grit into
the piston-packing. In the presentinvention
a single-acting pump is used, the piston of
whmh is moved mechanically throucrh its suc-

- tion stroke to draw the sand or n*mtty fluid
20 into a space upon one side of the piston and .

the piston being then moved through its dis-
charge stroke by a pressure of clea,n fluid ap-
plled to its opposite side. By employing two

- eylinders and connecting the pistonsto move

25 simultaneously in oppomte directions, the
pressure of clean fluid upon one piston oper-

ates to pull the other piston through its sue-
tion stroke, thereby expelling the clean fluid

from one cylinder asit is forced into the other.
30 A pressure of clean fluid is thus constantly
maintained upon one side of the piston at all
times in excess of the pressure of the n‘rltty
finid upon the opposite side, and by permit-
ting a regulated leakage of the clean fluid
35 past the edn'e of the plston the wall of the cyl-
inder is W&bhed by the clean water in advance
of the piston throurrhout the discharge stroke
of the latter.
The apparatus is especially adapted for use
40 in dredging operations, where it would be lo-
cated upon aboat floating in the water where
the dredging was requlred the sand-pipe be-
ing arranged to draw the mud from the bot-
tom of thewater. In such casea force-pump

45 would be arranged with its suction-pipe im-
mersed in the surface of the water and thus
drawing a clean fluid to actuate the pistons.
Byarranging thecylinders vertically the clean
fluid would be forced into the same at the up-

50 per end and directed alternately into either

| eylinder by a suitable shunt-valve.

18 commenced. The movement of the

charging the clean fluid from the upper end
of each cylmder through an outlet-pipe back
to the water-level the power required to dis-
charge the water from the eylinders would be
n*reatly reduced, as the columns of clean fluid
would thus balance one another., To prevent
the intrusion of the sand into the piston-pack-

ing, the eylinder is preferably formed at the

bottom with a sand-chamberand the cylinder,
with the piston at thetop,is preferably pumed
or filled with clean water before the pumping
piston
then draws the gritty fluid into the sand-
chamber, while the eylinder itself above such
chamber remains filled with the cleaner fluid.
The suction-pipes for the sand are preferably
extended inside of the sand-chambers to ap-

ply the check-valves thereto, and the valves

are provided with means for sliding them

transversely upon their seats when obstructed
by an accumulation of sand or stones within

the chamber. The two sand-chambers may
produce a continuous discharge through the

main delwer; sand-pipe by conneetlnﬂ' their

outlet-pipes with an air-chamber, into whleh

By dis- -

6o

/5

such pipes would be projected and prowded |

with similar check-valves.

~ The invention also includes other details of
constructions for renewing the worn surface
of the cylinder, for discharging air when ac-
cumulated upon the ander sides of the pis-
tons, for flushing theoutlet-pipes of the sand-
chambers when clogged with sand, for reiiev-
ing the pressure upon the force-pump when

| Shifting the water-current from one cylinder
to the other, and for directing the fluid from .

the force-pump (by a by-pass) into the main
delivery sand-pipe when the pumps are ob-
structed.
- These improvements will be understood by
referencetothe annexed drawings, in which—
Figure 1 1s a side elevation of the appara-
tus. I‘ln' 2 i1s a plan of the apparatus; Fig.
3, a side elevation with one of the. cvlmders
and sand-chambers removed; Fig. 4, a verti-
cal section where hatched at the ce'nter line
of one eylinder with the air-chamber in sec-
tion on line y 4 in Kig. 2. Fig. 5 shows, in
elevation, the ‘inner wall of the air-chamber

30
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~ with check-valve moved laterally. Fig. 6 is a | cumulate behind the valve, so that it is un-

- view, partly in seclion,of an alternative con-—--
struection for the cheek valve jointy; IKig. 7,
“the inner face of the bonnet and valve-shlft
Fig. 8isa section where hatched |
7. Fig.9shows the under |
1 opening and clears the way for the valve to .

operate normally.

- 10 are drawn upon-a larger Seale than T I‘lﬂ' 1,
~and Figs. 6, 7 8,9, fmd 11 upon a qtlll larﬂ‘er.
B S o ton apply a wrench or hzmdle to turn it when

ing erank.
- onlinegz
~side of the
- valve-stein.

in [‘rﬂ*

pass valve..

- seale.

o 20.-¢C
.
~ the cylinders down
~connection with the oppomte sides of a cylin-
“drical casing G, containing a shunt-valve G’.-
~At the top of the casing is provided a water |
“opressure pipe H to the forece-pump and at
- the bottom a connection H’ to a d1schawe-q:
| -..'-'.pipe, termed the “siphon-pipe” herein.
I designates the pistons with rods I, con-
| may be used forsuch purpose. -
areshown applied to all thecheck-valves, As .~
shown in Fig. 4, the sand-outlets L. both enter

__:._::36_
~ beam 15

'I'he shell’A of Lhe c}lmder is fm'med mth'

1emomble lead I3 and nozzle C at one sidead-
;meont to the head.

'neeted b} links I*to the opposite ends of a

EENEE 'whlch are shown supportea upon the noz-

40

§5¢

6o

zles C. A sand-chamber J is projected from
the bottom of each cylmder’ and pmvlded at
-one side with an outlet-pipe l., which 1s ex-
tended through the wall of an air-chamber M=

Within the sand-chamber the pipe is formed
with an elbow or mouth K, turned toward the
bottom of the chamber, which is shown of con-
cave shape.

M designates the inlet-pipe of each sand-
chamber, which is projected inside of the wall
of the same and suitably connected with a
suction-nozzle, which would be suitably sup-
ported in the mud or sand to be pumped.
Check-valves I/ and M’ are applied, respect-
ively, to the inner ends of the pipes L and M,
being formed upon the back with a transverse
joint m, to which is hinged a pivot-arm N.
The outer end of the arm is swiveled in a
trunnion-socket N’, which is hinged by pivot
n in the end of a ecrank N? which is formed
of two arms with the socket N’ fitted between
their outer ends. Stones and gravel are {re-
quently mixed with the sand in dredging op-
erations, and such stoues frequently lod ge be-
neath the check-valves and prevent their ap-
proach to the seat. The pivot n forms a
hinge on which the check-valve swings to and
f_mm its seat so long as it is unobstructed,
but when stones lodge beneath the valve the
swiveling of the arm within the trunnion-
socket permits the arm to turn, and thus en-
ables the valve to bear partly upon its seat
and thus close the aperture approximately in
spite of such obstruction. When the pump-

outlet.

trunnions- pwat with section of the
Fig. 10 is a section of the by- |
“Figs. 2-and 3 are drawn upon a -
smaller seale: than Fig. 1. Figs. 2, 8,4,5,and

Trequired.

- ~Anannular seat or shoul-
~ der D is formed at the lower end of the eylin-

. der,and a removable lining L is set in con-
~tact with the same and centered within the |
},hnder by screws F, inserted through shell
‘Expansion-bolts. E" are promded to press
- The two nozzles C have |

The beam is pivoted upon frames

“able to swing back from its seat, and the crank

‘N-is pmwded to slide the valve aeross its 70

seat in such emel"ﬂ'ency and thus clear the

A priming of water Lhen serves to

wash away the stones or sand through such

'The crank N2 is shown

75

mounted upon a shaft N& secured trans-

versely within a removable bonnet N*, adja-
‘cent to the inlet-pipe, the end of the shaft be-

ing projected outside the bonnet and. ﬁtted.j.}_

" The walls of the bonnet serve to

.

limit the movement of the erank in both di- ;i};;:;'_f

rections, and thus operate to set the crank
‘with the arm N and its attached valve in an
operative posmon.
as shown in Figs. 7 and 3, with a closed bear-
‘ing upon one ﬁld@ and a stuffing-box upon. -
‘the other, and the shaft N®is qqumul between .
the bear] 1nfrs and the arms of the ecrank N* are
fitted to_.sueh_squm ed portion, which greatly |
facilitates the introduction of the partsinto

The
| shaft N% may be prevented from longitudinal

The bonnet is provided,

their places or their removal for repairs.

9o

motion by any convenient means, but such

‘means is not shown in the dmwmg‘s, as 1t 1s
already well understood that a collar or screw.
wuch fixtures

‘obliquely one mde of the air-chamber near ifs
A delivery sand-pipo M?* is con-
‘nected withthe air-chamber ataboutthesame
‘level, the space above the pipes serving as an

lower end.

air-reservoir to equalize the flow of the fluid
in such delivery-pipe. By this arrangement
the alternate flow of fluid from the pipes I.
is directed obliguely toward the delivery-pipe
M3, as indieated by the arrows 0 in IFig. 2, and
serves to scour the bottom of the air-chamber,
as indicated by the arrows 0" in Fig. 3.

By applying the check-valves 1. and M’ {o
the inner ends of the pipes L and i they are
located within the chambers J and MZ? and
may thus be inspected and repaired much
more readily than if located in the pipeitself
intermediate to the chambers. In Ifig.4 man-
holes P are shown upon the chambers to
afford access for such inspection. It will be
observed that the valves are connected with
their hinge-pivots n by a unlversal joint,
which is formed by the swiveling of the arm
N and the connection of the valve therewith
by the transverse jointm. Thevalveis thus
enabled to turn or tip in any plane and to
thus seat itself approximately when an ob-
struction opposes its movement at any point.
To prevent an excessive tipping of the valve,

the armm N is extended beyond the joint m

and thus limits the tipping of the valve in
both directions upon such joint. The twist-
ing of the arm in the trunnion-socket 1s lim-
ited by making the arm square below the
socket and providing stops #” upon the bot-

ing is stopped, the stones or sand often ac- 1 tom end of sueh socket adjacent to the sides

1co.
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- of the arin, as shown in Fig. 9, where the arm

IO

20

~cylinder A, but in Fig. 4 is turned oppositely

23

30

35

4.0

1S shown in section turned in contact with
such stops. Itisobviousthat any other form
of universal joint could be used, and in Fig.
6 1 have shown the arm N connected with the
valve by a ball-and-socket joint m’ with op-
posed shoulders m* to limit the movement, in
which case the arm would not need to be
swiveled at its upper end. Water under
pressure would be supplied through 1he wa-
ter-pressure pipe Il from any suitable source,
as by a duplex steam force-pump. The vi-
brating plug of the shunt-valve is shown asa

plate which operates with the passagesin the |

casing G as a four-way valve, being adapted
to direct the fluid from the connection H into
either of the nozzles C, the other nozzle being
at the same time connected with the siphon-
pipe H’. The plug G’ is shown in Fig. 1
turned to direct the fluid into the right-hand

to discharge the fluid from such cylinder to
the siphon-pipe H’. The valve-plug G’ is
fixed to a spindle e’, which may be oscillated

automatically by a suitable connection with |

the walking-beam I, and thus direets the fluid
under pressure alternately upon the tops of
the pistons I. The downward movement of
the right-hand piston, which would be effected
by the adjustment of the shunt-valve, (shown
in Fig. 1,) then operates to elevate the oppo-
site piston mechaunically and to discharge the

clean water above such piston from the cyl-
inder. The face of the valve-plug is formed.

- supply-pipe H, and thus permits a eertain por- |

as a cylindrical segment G* made a little nar-
rower than the receiving-passage from the

tion of the fluid to enter the casing G as the
plug moves oversuch passage. Thecomplete
stoppage of the water-current in the water-

pressure pipe H would subject the same to a |

needlessshock or jar, and if such current were
propelled by a positive force-pump it would
also impose a violent shock or strain upon

such pump. Bymaking the face of the valve- |

plug narrower than the passage a complete
stoppage of the flow is avoided, with very lit-

- tle loss of the water. |

5¢C

35

60

Sand-pumps are very liable to accidental
stoppage, and when this resultsin a stoppage
of the flow through the delivery sand-pipe
the latter becomes obstructed by the settling
of the sand therein. Means is therefore pro-
vided to preserve a flow of water in such .de-
livery-pipe. Ior this purpose a pipe O, with
by-pass valve O’, is extended from the pipe
H above the shunt-valve to the air-chamber
M=< In caseof anystoppagein the movement
ot the pistons the water under pressure is
then delivered to the sand-pipe M’ and pre-
vents the settling of the sand therein. Such
outlet for the water under pressure also re-
lieves the pumps from injury by any sudden
stoppage of their discharge. To prevent the

; clogging of the air-chamber in such an event
~and the choking up of the check-valves 1.

|

_ g i i Rkl

Figs. 2 and 3,tothesame side of the air-cham-
ber as the pipes L, and is inserted into the
chamber between the same opposite the de-
livery-pipe M3, The clean fluid from the pipe
O then operates to effectually scour the bot-
tom of the air-chamber, and may be used to
maintain the flow in the delivery-pipe M?

~until it 1s wholly cleared of sand.

From the above statements it will be seen
that the by-pass valve thus performs the
triple function of preventing over-pressure
in the pipe H if the pump be obstructed, of
preventing shocks and jarsin the pipe H dur-
ing the shifting of the shunt-valve, and of
preventing the settling of the sand within the
sand-discharge pipe M’.

In Ifig. 2 of the drawings the pipe H is omit-
ted to fully expose the lower part of the pipe
O and the pipe M?; but in Fig. 3 the connec-
tion between the pipe H and the air-chamber
i8 fully shown, the pipe H being extended
over the top of the shunt-valve and thence
downward to enter the air-chamber at the
same level as thepipes’l.. - The by-pass valve
18 shown in Figs. 3 and 10, located in the
downward bend of the pipe O. :The pipe M3
would in praectice deliver the sandy fiuid at
any desired elevation, thus offering a certain
resistance to the pistons I, and the pressure
of fluid required in the pipe H to actuate the
pistons would be adapted to drive the pistons
against such resistance.”  The by-pass valve
O’ isloaded, as by a weight O? with only suf-
ficient force to balance the frictional resist-
ance of the pistons, with their rods and walk-
ing-beam, and the friction of the sandy fluid
through the outlet-pipes and theair-chamber
M? Such frictional resistance is, however,
very small in proportion to the work actually
done by the pistons, and as the by-pass valve
requires loading only to balance such fric-
tional resistance it imposes very little addi-
tional load upon the force-pump when the pis-
tons I are suddenly stopped. When operat-
ing the apparatus upon a dredging-boat X,
as shown in Fig. 1, the clean fluid for the
force-pumps would be drawn from the sur-
face « @ of the water about the boat and the
pipe I’ would discharge to the same level.
The water-line « « may represent the surface
of a river, bay, or other body of water that
requires dredging, and where the apparatus
18 thus located it is obvions that the clean wa-
ter required to actuate the pistons may be
drawn by a force-pump from the surface of
the water-body, while the sand-pump is draw-
ing the mud or silt from the bottom of the
same water-body. By discharging the pipe
H’ to the same level from which the clean wa-
ter 1s drawn, the pipe acts as a siphon-pipe,
its length being much greater than the height
of the fluid in the cylinders A above the pis-
tons,and thus operating todiminish the press-

‘ure above the piston when moving upward

upon its suction stroke. In Fig.1 the pipe I’
18 shown extended downward through the

therein, the pipe O is earried, as shown in | bottom of the boat X, but the pipe may be
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carried overboard and extended downward
to or below the water-line as the pressure
within the pipe at the water-level would be
the same in any case, and ifs operation as a
siphon upon the fluid in the upper end of the
cylinder A would be the same with any ar-
rangement in which the pipe discharges to
the same body of water from which the
pressure fluid is drawn. The chief pressure
above the piston during such stroke is that
due to the inertia of the water and the frie-
tion in the water-passages. During the fore-
ing stroke the pressure upon the upper side
of the piston is produced by the fluid under
pressure from the pipe H, and is not only suf-
ficient to discharge the sand from the appara-
tus to anyrequired elevation, but to overcome
the friction of the pistons, their rods, their
walking-beam, and of the water in its pipes
and passages. The excessof pressure during
such downward stroke affords a means of
washing the inner wall of the eylinder by a
discharge of clean water from the periphery
of the piston during the foreing stroke, when
the gritty fluid might otherwise f{orce itself
upward into the packing R. To discharge
such a film of water the piston is formed near
its lower end with an annular groove Q, and
above such groove with a space adapted to
receive a fibrous packing R/, over which an
adjustable ring Risfitted. The ringis formed
with a flange RR*, which projects inwardly over
the top of the piston to receive bolts for com-
pressing the packing as it wears. Such bolts
are not shown, as their operation is already
well known. The periphery of the piston ad-
jacent to the lower groove is so fitted to the
wall of the cylinder that a slight film of wa-
ter may constantly escape {rom the groove to
the lower side of the piston. During the
downward movement of the piston when any
sand or gritty filuid would be encountered
such film of clean water tends to wash the
wall of the eylinderin advance of the piston’s
movement and thus prevents the intrusion
of grit into the packing.,

" We are aware that water-pressure engines
constructed for compressing air have been
made with pistons destitute of packing to pro-
duce a cheap and durable construction. In
such cases the leakage past the piston 1s an

inconvenience and necessitates the provision

of special means for disposing of the water
as it accumulates in the air-passages. In our
construction the leakage is especially desired
upon the downward stroke, while 1t 1s also
necessary (to secure economy of operation
with a large pump) to carefully pack the pis-
ton. Wotherefore provide, in addition to the
packing, a means for discharging the film of

ater against the wall of the eylinder during
the forcing stroke, and thus secure economy
of operation from freedom from eylinder abra-
sion. We are also aware that pistons have

- been used with two cup-leather packings and

a water-passage leading from the upper side
of the piston to the space between the pack-

547,576

[ ings. Such a piston when actuated by a re-

ciprocatine piston-rod operates, in a single-
acting pump, to discharge a film of water
downward around the lower packing during
the upstroke, but during the downward or
forecing stroke the lower eup-leather packing
expands and thus arrests the downward dis-
charge. It is during the downward or fore-
ing stroke that the grit tends most strongly
to enter the piston packing, and our construc-
tion provides means for maintaining the dis-
charge of the water-film during such down-
ward stroke, and thus wholly protects the eyl-
inder from abrasion. We diselaim the con-
structions justreferred to,inwhich an acciden-
talleakage of water pastthe pistonistolerated,
and in which the wall of thecylinderis washed
during the upward stroke only. The cylin-
der A and sand-chamber J are shown in the
drawings formed of sheet-metal shells united
by a funnel-shaped connection, which is riv-
eted to the bottom of the shell A and the top
of the shell J, the bottom of the latter having
a convex head riveted therein. "T'o form the
seat or shoulder against which the lower end
of the lining K is pressed, a ring is placed
within the bottom of the shell A and secured
by the rivets which hold the shell and the
conical connection together.

T'he apparatus shown in the drawings rep-
resents a cylinder seven feet 1n diameter,
which, with its attached sand-chamber, would
weigh several tons. The removable lining K
is provided toavoid the handling of such large
weights, and to avoid the expense of renew-
ing the entire eylinder when the wearing sur-
face becomes worn. Such lining is very much
lichter than the whole cylinder and therefore
costs much less to renew, and obviates the fin-
ishing of the cylinder internally at any point.
Byseating thelowerendof thelining uponthe
shoulder D, a joint is readily formed between
the lining and the sand-chamber, and none is
required at the upper end of the lining, as
the nozzle Cis connected with the shell of the
cylinder above the top of such lining. A
manhole A’ is shown in the shell above the
top of the lining to afford access when re-
quired. With acylinder of such dimensions
having aecess through a manhole, the lining
E may be pressed upon the shoulder D by
expansion-bolts E’, which are jammed at one
end inside of the head I3 and at the other end
against the top of the lining IL. The use of
such expansion-bolts avoids the necessity of
perforating the head to insert screws, ag 1s
required with the screws If in the sides of the
shell A, to center thelining E. 'T'he piston is
shown domed or of conical shape to give it
strength, and the air, which is liable to accu-
mulate uponr the suction side of a piston, is
discharged through an aperture S, extended
through the piston-rod for such purpose.
The lower end of the aperture is closed by a
plug and the aperture 18 connected with the
interior of the piston at the highest point by
holes S’. An outlet-pipe with cock T' is con-
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nected with the aperture upon' theside of the

piston then locks the bushing upon the rod.

piston-rod above the stuffing-box A? to dis- | The collar at the lower end of the bushing

charge the air when required. A water-sup-
ply is provided for priming the sand-cham-

ber and its connecting-pipes to produce the |

required suction when the piston is set in
motion, and such supply is arranged for flush-
ing the bottom of the sand-chamber with wa-
ter when the sand becomes clogged. Such
supply is provided in a pipe V, connecting
the upper part of the cylinder A with the bot-
tom of the sand-chamber.
rected toward the mounth of the elbow K and
thus eperates to loosen the sand and throw it
into such pipe. A cock V’ is provided to
open such pipe when required, and a branch
pipe W 1s shown to drain off all the water
irom the sand-chamber when desired. A
cock W’ would be placed in the pipe W to
keep it closed at other times and a steam-si-
phon W=*be used to drain out the water. (See
Fig.2.) Itisimmaterial how the shunt-valve

is actuated, but means for shifting the same |

by the pressure of a fluid is shown in Figs. 1
and 3 consisting of hydraulic eylinders ¢ ¢/,
which would be provided with trunk-pistons

connected by rods d d’ with a double-armed

30

35

4¢

45

lever e upon the shaft ¢’ of the shunt-valve. |

Boxes ff’ for piston-valves are shown con-
nected with a chamber ¢, having inlet and
outlet pipes 2 /i’ for the water-supply. The
valve-boxes are connected by pipes & %’ with
the eylinders ¢ ¢/, and the piston-valves are

connected by a walking-beam ¢, operated by |

tappets 7 upon the walking-beam I3. The

tappets operate alternately near the end of

the stroke of the pistons I to shift the beam
¢ and valves within the boxes 1 f/, thus actu-
ating the rods d d’ alternately and shifting
the shunt-valve in the desired manner. The
tappets s are shown fitted in slots in the walk-
ing-beam I°* and may be adjusted therein and
clamped in a suitable position to operate the
shunt-valve in the proper relation to the

movements of the pistons I. Any other suit-

able means may be used to shift the shunt-

- valve. o | | |
- The piston-rod I is shown connected with
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the piston by adevice of especial value where

‘the piston is liable to be obstructed by sand

or gravel in its downward movement. As
the piston is moved downward exclusively by
water-pressure, the rod I requires only to lift
the piston, and may thus be made detachable
from the same in its downward movement.
A detachable connection ‘is therefore shown

-In Fig. 4, consisting of a bushing /, having a

shoulder !’ at its lower end and divided lon-
gitudinally and fitted to a socket in the hub
of the piston. The piston-rod is formed with
an annular groove, and the interior of the
bushing is fitted to such groove upon the rod
and held from longitudinal movement in the
piston by the shoulder. The bushing [ may
be applied to the groove upon the rod before
the rod i8 inserted in the piston, and the in-

troduction of the bushinginto the hub of the

Such pipe is di- |

engages the end of the hub and serves to sup-
port the entire weight of the piston, while the
loose connection of the bushing with the hub
permits the rod to push the bushing down-

| ward through the same and detach itself au-

tomatically if the piston be obstructed in its
downward movement. Such connection also
furnishes a means of detaching the piston-rod
and drawing it upwardly through the piston,
when necessary for repairs, without removing
any nut or key. The bushing would be made
of nmon-corrosive metal.

It is obvious that no material change occurs
in the volume of fluid circulated in opposite
directions through the shunt-valve, as the
movement of the pistons I in opposite direc-
tions discharges the same amount from one of
the cylinders that is admitted to the other.

| The clean fluid for actuating the pistons may,

therefore, be supplied by a foree-pump hav-
ing its suction connected with the pipe H’, so
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as to draw the water from one cylinder which

is forced into the other. In such case means
would be required to compensate for the fluid
supplied to the water-packing grooves Q in
the pistons I, and such necessity is avoided,
with the arrangement shown herein, by feed-
ing the force-pump from a given body of water
and discharging from the cylinders to the
same water-body.

Erom the above description it will be seen
that the apparatus affords an efficient means
of moving a gritty fluid by a piston without
exposing the piston or the cylinder-lining to
contact with such fluid. It also furnishes
means for maintaining the flow of fluid in
the delivery sand-pump M? in case the pumps
are obstructed, and for clearing away all such
obstruections in the most convenient manner
by a water-current. -

The arrangement of the shunt-valve cham-
ber G between the sides of the ¢cylinder shells
A at their upper ends produnces very short
connections C to such cylinders and forms
very direct passages from the same to the
pressure-pipe H and discharge-pipe H’. The

arrangementof the gallows-framesJ’ upon the

pipe connections C between the cylindersand
the shunt-valve chamber G produces a very
light and cheap construction, which, in con-
nection with the union of the air-chamber M?
with the sand-chambers J by the short pipes
L, renders the entire apparatus self-contained
and adapted to preserve the mutual relation
of all the parts when set upon a dredging-
boat. ‘ | | -
The apparatus may be arranged within the
boat to rest upon the bottom of the same, or
the shells A may be attached to the framing
of the boat in any suitable manner.

Having thus set forth the nature of the in-
vention, what is claimed herein is— |

1. The method herein deseribed for cleans-
ing the wall of the cylinder in pumping grifty
fluids within a cylinder having a moving pis-
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‘during the forcing

ton, which consists in discharging a film of
water past the edge of the piston during the
foreing stroke, as herein set forth.

9, The method of pumping gritty fluid from |

a body of water containing both clean and
aritty water by means of tws cylinders hav-
ing pistons connected mechanically, which
consists in drawing the clean fluid from the
water level, foreing the same alternately into
the two cylinders upon the upper surfaces of
the pistons, alternately drawing in and dis-
charging the gritty fluid toand from the lower
sides of such pistons, and discharging a film
of water downward at the edge of each piston

stroke, substantially as
set forth,. | | |

3. A sand pump comprising the eylinders A
having pistons with rods I’ at the top, nozzles
Cupon the adjacentsides of the cylinders, the
shunt valve casing G connected at opposite
sides to the two nozzles, the gallows frames
J’ supported upon the nozzles C with walk-
ing beam I® connected to the piston rods, the
water pressure pipe H connected with the top
of the casing, a siphon pipe II’ connected with
the bottom of the casing, sand chambers at
the lower ends of the eylinders with inlet and
outlet pipes for sand, and suitable check
valves upon such inlet and outlet pipes, the
parts being arranged as set forth, and the
shunt valve operated to direet the waterfrom
the pipe II alternately into the upper ends ot
the eylinders and thence into the siphon pipe
11, substantially as herein set forth.

4. In a sand pump, the upright cylinder
formed with sheet metal shell A having suit-
able head with stufling box upon the top, the
sand chamberdJ of smaller diameter with coni-
cal connection riveted to the bottom of the
shell A, the ring D secured within the shell by
the same rivets, inlet and outlet pipes to the
sand chamber, the removable lining It seated
upon the ring, means for centering the lining
within the shell, means for foreing the lining
downward upon the ring, and the connection
C at the side of the shell above the top of the
lining, substantially as herein set forth.

5. In a sand pump, the combination, with a
chamber for receiving the gritty fluid, of a
valve seat projected inward from the wall of
the chamber, the removable bonnet N having
the spindle bearing upon one side and the
stuffing box upon the oppostte side, the spin-
dle N3extended through the sameand squared
between the bearings,the crank arms N* fitted
to the squared portion of the spindle and pro-
jected within the chamber, and carrying at
theirinnerendsthe trunnion socket N"hinged
therein by pivot nand provided with the stops
n',the pivot arm N swiveled in the trunnion
socket and fitted to the stops, and the valve
connected to the arm by transverse joint m,
the whole arranged and operated to swivel
the valve in any direction in relation to the
seat and to slide the valve laterally when de-
sired, substantially as herein set forth.

0. In a sand pump, the combination, with a
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| suitable seat, of a eheck valvehaving a trans-

verse joint upon the back, a trunnion socket;
pivoted adjacent to the edgo of the seat, and
an arm hinged to the joint upon the check
valveand swiveled within the trunnion socket,
the valve Dbeing therehy adapted to yield in
every direction, substantially as set forth.

7. In a sand pump, the combination, with a

suitable seat, of a check valve hinged to swing

to and from its seat, and provided with joints
to oscillate in any plane, and stops to limit 1ts
movement, as and for the purpose set forth.

8. In a sand pump, the combination, with a
suitable seat, of a check valve hinged to swing
to and from its seat, and provided with joints
to oscillate in any plane, stops to limit its
movement, and mean$ for siiding the checik
valve laterally upon its seat when obstrueted

in its swinging movement, substantially as

herein set forth.

9. In a single acting sand pump, the com-
bination, with the eylinder having piston 1
and means for supplying a motive fluid to the
cvlinder above the piston, of the sand cham-

' ber J having an inlet and outlet near the bot-

tom, and the pipe V with cock V' connecting
the opposite ends of the cylinder and cham-
ber to flush the bottom of the chamber when
desired, substantially as herein set forth.

10. In a single acting sand pump, the com-
bination, with the eylinder A having piston I
movable therein, and sand chamDber with suit-
able inlet and ontlet for the sand, of the pipe

t V and cock V’ connecting the opposite ends

of the cvlinder and chamber, and the pipe
W with cock W/, provided with steam siphon
W2 to discharge all the water from the eylin-
der and chamber, substantially as herein set
forth.

11. In a sand pump, the combination, with
an upright cylinder and a piston movable
therein, of a sand chamber below the same,
a suitable inlet with check valve, and an out-
let pipe extended through the side of the
chamber and having its mouth I projected
downwardly toward the bottom of the cham-
ber, and the pipe V with cock V', adapted to
discharge fluid from the top of the cylinder
into the bottom of the sand chamber beneath
such mouth, as and for the purpose set forth.

12. In a sand pump, the combination, with
two eylinders having pistons connected to
move in opposite directions, of an airchamboer
having the sand outlets from such eylinders
connected with the same, the shunt valve
chamber connected upon opposite sides with
the upper parts of the said cylinders, a
water pressure pipe II with passage leading
into the shunt valve, the pipe O connecting
such pressure pipe with the air chamber, the
by-pass valve O’ inserted in the said pipe,
and the shunt valve G" arranged and operated
to direct water alternately into the eylinders,
and having face G*narrower than the passage
from the pipe H, the whole arranged and op-
grated as herein set forth. | |

13. In a sand pump, the combination, with.
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of the groove Q, so as to wash the wall of the
cylinder below the piston, the whole arranged 45

the eylinders and pistons connected to move
1n opposite directions, of a shunt valve ar-
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ranged and operated to direct water alter-
nately into the eylinders, a delivery pipe for
supplying water to the shunt valve, a by-pass
pipe connecting the delivery pipe with the
discharge of the sand pump, and a slightly
loaded valve in the by-pass pipe to perform
the triple function of preventing overstrain
in the delivery pipe if the pump be obstruect-
ed, to prevent shocks and jars in the delivery

pipe when the shunt valve is shifted, and to |

maintain a constant flow of water in the sand
discharge pipe M’ to prevent the settling of
the sand therein, as herein set forth.

14. In a sand pump, the combination, with
two cylinders having pistons connected to
moveinopposite directions, of theairchamber
M having the sand outlets L from such eylin-
ders connected with one side of the same near

the bottom, the sand delivery pipe M3 con- |

nected with the opposite side of the aircham-
bernearthe bottom, a shunt valve G’ arranged
and operated to direct water alternately into
the cylinders, a water pressure pipe H for sup-
plying water to the shunt valve, the pipe O
connecting such water pressure pipe with the
alr chamber between the pipes L, and the by-
pass valve O’ inserted in the pipe O, as and

for the purpose set forth.

15. A sand pump comprising the vertical
cylinders A having pistons with rods projected
from the top, and connected by walking beam
1°, each eylinder having an inlet for elean wa-
ter above the piston, and an inlet for the sand
below the same, an annular groove for water
packing near the lower edge of the piston, a
space for fibrous packing R’ and the ring R

fitted to the same and provided with flange |

R? for the applieation of bolts, and apertures
Q" extended from the groove Q to the upper
side of the piston, to produce a continuous

discharge of clean water from the outer side

J

{

|

I

and operated substantially as herein set forth.

16. The combination, with two eylinders A
having pistons connected by a walking beam
I°, of the nozzles C at the upper ends of the
cylinders connected by a shunt valve casing
(, the shunt valve G’ having shaft ¢’ with
double armed lever ¢,the hydraulic cylinders
¢, ¢’y connected tothe armsof the levere, and
means actuated by the walking beam for ad-
mitting the water alternately to such hy-
draulic cylinders, substantially as herein set
forth. . - |

17. The combination, with two eylinders
and pistons connected by a walking beam I,
of ashunt valve adapted to direct the water
alternately into the cylinders, hydraulic cyl-
inders with pistons connected to the shunt
valve in opposite relations, piston valves con-
nected by the walking beam 72 and delivering
fluid under pressure respectively to the hy-
draulic cylinders, and tappets fixed adjust-
ably upon the walking beam I3 to actuatethe
walking beam ¢, substantially as herein set
torth.

- 13. In eombination with the vertical cylin-
der A and piston I actuated by water press-
ure upon 1ts upper side, of the piston rod I’
having annular groove, and bushing/ divided
longitudinally and fitted internally to the
groove in the rod and externally to the bore
of the piston, and provided with the shoulder

[’ to bear upon a shoulder on the piston,as

and for the purpose set forth.
In testimony whereof we have hereunto set
our hands in the presenceof two subscribing

witnesses.
ALBERT G. FULLER.
BARTON H. COFFEY.
Witnesses:

THOMAS S. CRANE,
L. LEE.
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