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7o all whom it may concern:

Be it known t(hat T, Raymosp W, Duorr,
a citizen of the United States of America,
and- resident of 133 South Sixth street, La
Grange, Illinois, have invented a certain new
and nseful Improvenient in Separators, of
which the following is a specification.

This is an improvement on the construc-
tion disclosed in my prior Patent No.
1,165,473, patented Oct. 5, 1915.

My invention relates, therefore, to sepa-
rators of that kind in which a receptacle is
supported to move up and down, and in
which the lower end of the receptuacle is pro-
vided with & downwardly opening valve,
whereby sand and water discharged into the
receptacle will ba separated by the overflow
of the water at the top, and by the automatic
discharge of the sand at the lower end of the

receptacle, a full load in the receptacle serv- .

ing antomatically to open the valve at the
lower end thereof.

The object of my invention is to provide
novel and improved means for supporting
the receptacle and its valve, and for thereby
rendering the same more certain in opera-
tion, as well as more satisfactory in various

" WAYs.

Another object is to prevent the formation
of an opening in the sand around the valve
rod and to thereby prevent the water from
discharging through the valve opening at
the bottom of the receptacle.

Another object i¢ to previde means. for
discharging the sand and water into the re-
ceptacle of the separator in such a manner
that the contents will not boil or become
agitated to the extent that the sand will
escape from, the top of the receptacle with
the water; and whereby the sand will thus be
caused to settle practically as soom as it en-
ters the receptacle, allowing the water to
discharge freely and alone from the spout
provided for that purpose at the top of the
receptacle. ‘ :

To the foregoing and other useful ends my
inverntion consists in matters héreinafter set
forth and claimed. :

In the accompanying drawings—

Figure 1 is a side elevation of an auto-
matic sand and water separator embodying
the prineiples of my invention, the lower end
of the receptacle being shown in section to
Hlustrate the construetion and arrangement
of the downwardly opening valve.

Fig. 2 is a vertical transverse section on
line 2—2 in Fig. 1.

Fig. 3 is a horizontal cross section on line
3—3 in Fig. 1.

As thus illustrated, my invention com-
prises a body frame A composed of horizon-
tal beams spaced apart and connected to-
gether by a cross beam e in a manner that
will be readily understood. The receptacle
B is shaped like an inverted cone, being ta-
pered downwardly, and is provided at its
sides with brackets & in which are removably
held the lower end portions of the rods C
which serve as supporting hangers for the
receptacle. The upper end of each rod C
is provided with a wedge-shaped block ¢ re-
movably held in place by a nut screwed on
the upper end of said rod. An angle iron
D is secured crosswise of the beams at one
side of the receptacle, and a similar angle

iron is secured crosswise of the beams at the

othér side of the receptacle, as shown more
clenly in Fig. 2, and a fulerum plate d
is secured in a vertical plane to the face of
each angle iron, these two plates being ar-
ranged in line with each other. Short levers
E are provided with seats e at their ends, and
on their under sides, these seats engaging
the upper edges of the plates d, whereby the
latter serve as fulcrums. These levers E are
also provided with upper seats I for the
lower edges of the wedges ¢, and have open-
ings / through which the rods C extend ver-
tically, these openings being large enough
Ao afford each rod some. lateral movement
therein. At their other ends the levers E are
provided with lower seats G which rest upon
the upper edges of transverse plates g which
are fixed bétween the angle irons H. A mid-
ge plate % is fixed between the angle irons

, and the hanger or link thus formed to
support the distal ends of the levers E is
adapted to rest on the parallel beams of the
frame A" when the receptacle moves down-
ward. The plate & has an opening I therein
for accommodating the long lever J, and the
upper edge of this opening rests in:the seat
j mounted on top of said lever. The cross
beam e has a fulerum K which engages the
seat & on the bottom of the lever J and the
latter has an adjustable counterbalancing
weight L of any suitable character mounted
upon the free or distal end purtion thereof.
The other end of this lever J is pivoted at
{ to the upper end of the vertically disposed
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rod M which extends downward through the
receptacle at the center thereof and ihich
is provided at its lower end with a movable
valve member #:, the latter being cone shaped
anul adapted to engage the seat N provided
around the edge of the opening formed at
the lower end of the receptacle. In this way
the valve closes by upward movement and
opens by downward movement and the moy-
able valve member is supported by the said
rod directly on the counterbalancing lever.
A spout O provides for the overflow of the
water from the top of the receptacle.

The operation 1s as follows: Sand and
water are discharged into the top of the re-
ceptacle and when the latter is fully loaded
it raises the weight I and moves downward.
The proportions are such, and the relative
arrangement of the pivotal points and ful-
crums is such, that the rod M moves down-
vward a little faster than the receptacle.
Consequently, and by the time the angle
irons H engage the tops of the beams A,
the valve member m is some distance below
the valve seat on the lower end of the re-
ceptacle, and thus the sand is automatically
discharged. As soon as the desired dis-
charge has been accomplished, and before
the water remaining in the receptacle can
escape at the lower end of the latter, ths
counterbalancing weight L again raises the
receptacle and thereby closes the valve.
Thus the water is taken off through the
spout O and the sand is periodically dis-
charged through the bottom of the recep-
tucle. As previously stated, the plate h and
the fulerum plates ¢ and the angle irons H
together form.a link between the levers E
and the lever J and suspend the weight of
the reccptacle on the said counterbalancing
lever. Angle irons P can be provided at the
top of the receptacle, and arranged to ex-

tend crosswise thereof, and a plate p may be

secured to the tops of these angle irons and
provided with an opening for the rod M,
whereby the latter is guided in a proper
manner and held approximately at the cen-

_ter of the receptacle during the up and
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down movements of the latter. With this
arrangement the rod M recigrocates relative
to the receptacle during the operation of
opening and closing the valve.

The rod M extends downward through
the load in the receptacle, and to prevent
the sand from packing together and form-
ing an opening around 'this rod, through
which opening the water would escape
downward, thus holding the receptacle in
its lowered pésition, a spider Q is provided,
the arms OF this spider being suitably se-
cured to the walls of the receptacle, and the
central portion ¢ surrennding the rod M
and forming 1 guide therefor and compel-
ling the ~and to pass outward and down-
ward between the arms of the spider. In
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this way. the proper operation of the appa-
ratus is insured. wherens without this fea-
ture there would be some duanger of an open-
ing forming in the sand around the rod M
and a continuous discharge of water through
this opening.

A dam or baftle plate R extends in a verti-
cal planc ucross the top of the receptacle,
inside the upper portion thereof, thereby
preventing the sand from washing through
and being discharged from the spout (0 with
the water. This baffle plate is supported in
any suitable manner at its ends, and the
water and sand are discharged into said re-
ceptacle and against said baffle plate. The
sand sinks or precipitates to the bottom of
the receptacle, and the water flows down-
ward and below the lower edge of said baflle
plate and then rises and discharges from
the spout O, in a manner that will be readily
understood.

As a matter of further and special im-
provement the water and sand are conveyed
to the receptacle by a spout S into a box T,
the latter having a bottom wall provided
with perforations. or apertures for the
downward escape of the sand and water into
the receptacle. This box with a perforated
bottom serves to prevent the water and sand
from discharging violently into the recep-
tacle, and assists in causing the sand fo set-
tle to the bottom as soon as it enters the re-
ceptacle. In other words, and with a com-
paratively large stream of water and sand
discharging directly into the receptacle, the
contents of the latter would be kept boiling,
so to speak, with the result that the sand
would remain in suspension and would not
precipitate, but to the contrary would be
carried off through the spout O with the
water. The box T can be of any suitable
form and construction, but the perforations-,
in the bottom thereof must be of sufficient
size to prevent clogging and provide a free
discharge of the sand and water downward 110
in the form of a number of small streams
which will not cause a boiling action or agi-
tation of the contents of the receptacle.

“What I claim as my invention is:—

1. A separator comprising a receptacle 115
having an open top and provided with an
outlet at the lower end thereof, a pair of
hangers for said receptacle, parallel levers
for supporting said hangers, means to sus-
pend said hangers on said levers, means to 120
secure the depending ends of said hangers
to said receptacle, whereby said receptacle is
movable up and down bodily without tilting
motion thereof, stationary fulcrums for said
levers, a movable valve member for ¢ontrol- 125
ling said outlet, a counterbalance arm con-
nected to hoth levers, and means fo support
said member on said arm.

2. A separator comprising a receptacle
having an open top and provided with an 130
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outlet at the lower end thereof, & pair of
hengers for said receptacle, levers for sup-
Eortmg said hangers, means to suspend said

angers on said levers, means to secure the
of said hangers to said re-
ceptacle, whereby said receptacle is movable
up and down bodily without tilting motion
thereof, stationary fulcrums for said levers,
a movable valve member for controlling said

10 outlet, a counterbalance arm connected to

1

80 hangers for said receptacle,

- baving an open top and

both levers, and means to support said mem-
ber on said arm, said levers being spaced
apart horizontally and arranged at opposite
sides of said top, and said means being dis-

5 posed centrally of the space between said

evers. _
3. A separator comprising & receptacle
rovided with an

lower end tﬁereof, a pair of
levers for sup-
ers, means to suspend said
ngers on said levers, means to secure the
depending ends of said hangers to said re-
ceptacle, whereby said receptacle 18 mov-

outlet at the
rting said han;

25 able up and down bodily withoi}t.,__tilting

80-arm, and

B

86-having

40 ceptacle is movable

45 whereby said lever and said arm tilt in op-~

motion thereof, stationary fulcrums for sai
< Jevers, & movable valve member for control-
ling said outlet, & counterbalance arm- con-
nected to both levers, a fulerum for said
means to support said member on
“gaid arm; said counterbalance arm. having =
horizontal bar. supported transversely to
support the distal ends of said levers.
. 4. A separator comprising 8 receptacle

~outlet at the lower end thereof, a pair of
hangers for said-receptacle levers disposed
over opposite sides .of sai i
gupporting said hangers, so that said re-

A ‘up. and down bodily
.without tilting motion thereof, stationary
fulerums for said levers, a movable valve
meinber for controlling said outlet, a_coun-
terbalance arm connected to both levers.

posite directions, and means to support. said
member on said arm, said means including
a rod having its upper end pivoted on the
end of said arm, said member being carried

/

80 on the lower end of said rod.

68 over opposite

5. A separator comprising & receptacle
having an open top and provided with an
outlet at the lower end thereof, 2 pair of
hangers for said receptacle, levers disposed
gides of said receptacle for
supporting said hangers, so that said recep-
tacle is movable up and down bodily‘vifitg-
-out tilting motion thereof, stationary ful-
crums for said levers, a movable valve mem-

80 ber for controlling said outlet, a counter-

balance arm connected to both levers, where-
by said lever and said arm tilt in opposite
directions, and means to support said mem-
_ ber on said arm. said levers being arranged

¢ parallel and disposed in a common plane

valve for the

.prevent the
an open top and %rovided with an .
t

receptacle for -

8

above said receptacle, and said arm being lo-
cated between said levers.

"¢. A separator comprising a recepiancle
lhaving an open top and provided with an
outlet at the lower end thereof, a pair of
hangers for said receptacle, levers for sup-
porting said hangers, means to suspend said
hangers on said levers, means to secure the
depending ends of said hangers to said re-
ceptacle, whereby said receptacle is mov-
able up and down bodily- without tilting mo-
{ion thereof, stationary fulerums for said
levers, a movable valve member for control-
ling said outlet, u counterbalance arm con-
nected to both leveys, a fulerum for said
arms, and means to support said member on
said arm, said member tf\ereby supported in-
dependently of said levers and movable
downward away from said outlet when said
receptacle gravitates under a load. |

7. A separator comprising A movable re-
ceptacle, a valve for the lower end of said
receptacle, a rod extending downward
through the receptacle to operate said valve,
and means fixed to the receptacle to form a
guide for said rod and to prevent, the forma-
tion of an opening in the sand around said

" .rod, said means being Jocated a distance

above eaid valve. : _
8. A separator comprising a receptacle, a
lower end of gaid receptacle,
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a rod extending downward through the re- -

rate said valve, and means to
ormation of an opening in the
sand around said rod, said .means being lo-
cated n distance above =aid valve, and said

ceptacle to'o

‘means comprising a spider in which the rads

move freely-up and down and the arms of
which are secured to the sides of aaid re-
ceptacle, and the center portion of said spi-
der surrounding said rod -and extending a

distance from the sides thereof to support

the sand around the rod. _ ,

9. A sand separator, comprising a recep-
tacle having a discharge opefing, snpporting
mechanism for-sajd receptacle, a:frame to
support said mechanism abave said recepta-
cle. wherehy said receptacle is movable up
and down bodily, counterbalancing means

for normally holding the receptacle in raised -

.

position. adjusted to-.permit:the receptacle
to move downward under a load, and a vaive
for said. opening, connected above with ‘said
mechanism to open when the receptacle
moves downward. said mechanism including
a lever having a fixed. axis, a link connect-
ing said lever with said means, a depending
hanger having its Jower ends:secured to
said receptacle. means engaging said lever
at a point between said axis and link to sup-
port said hanger. said frame having beams
spaced apart at the top of said receptacle, in
a plane below said mechanism, and parvallel
fulerums  extending  transversely  of  said
beaws to support said mechanism thereon.
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10. A sand separator comprising a recep-
tacle having a discharge opening, support-
ing mechanism upon which said receptacle
is hung and whereby said receptacle is mov-
able up and down, counterbalancing meuns
for normally holding the receptacle in raised
position, adjusted to permit the receptacle
to move downward under a load. and a valve
for said opening, connected with said mech-

“anism to open downward when the recep-

tacle moves downwnard, said mechanism and
valve being connected together by a ver-
tically disposed rod. said receptacle contain-
ing a guide for said rod, and said mechanism
including a system of levers whereby said
rod and valve move, downward faster than
the receptacle, beams spuced apart at the
top of said receptacle, in a plane below said
mechanism, and fulcrums extending trans-
versely of said beans to snpport said mech-
anism thereon.

11. A sand separator comprising a rece]-
tacle having a discharge opening, support-
ing mechanism uporn’ which said receptacle
is %ung and whereby said receptacle is mov-
able up and down, counterbalancing means
for normally holding the receptacle in rnised
position, adjusted to permit the. receptacle
to move downward under a lond. and a valve
for said opening. connected with said mech-
anism to open downward when the recep-
tacle moves downward, snid valve having a
rod which extends upward through said re-
ceptacle, said mechanism having nieans to
move said rod and valve downward fudter
‘than the receptacle to open said valve, beams
spaced apart at the top of said receptacle,
in a plane below said mechanism, and ful-
crums extending transversely of said beans
to support said mechanism thercon.

12. A sand separaior comprising a recep-
tacle having a discharge opening, support-
ing mechanism for said receptacle. arranged
above the same, whereby said receptacle is
movable up and down baedily. counterbal-
ancing means for normally holding the re-
ceptacle-in raised position, adjusted to per-
mit the receptacle to move downward under
a load, and a valve for said epening. con-
nected above with said mechanism to open
when the receptacle moves downward, said
mechanism including a lever having a fixed
axis, n link connecting said lever with said
means, and a hanger secured to snid recep-
tacle, engaging said Jever at a point between
snid axis and link, said mechanism includ-
ing a rigid member extending transversely
of said receptacle, and stopping means at
opposite sides of said receptacle to engage
the under side of said member and thereby
limit the downward motion of {hereceptacle.

18. A sand separator comprising a recep-
tacle having a discharge opening. support-
ing mechanism whereby said receptacle is
movable up and down, counterbaluncing

in raised position, adjuste

1,258,100

means for normally holding the rveceptacle
in raised position, adjusted to permit the
receptacle to move downward under a load,
and a valve for said opening, connected with
said mechanism to open when the receptacle
movés downward, sald mechanism and valve
being connected together by a vertically dis-
posed rod, said receptacle containing a guide
for said rod, and said mechanismn including
a system of levers whereby said rod moves

downward faster than the receptacle, said’

mechanism- including a rigid member ex-
tending transversely of said receptacle, and
stopping means at opposite sides of said
receptacle to engage the under side of said
member and thereby limit the downward
motion of the receptacle.

14. A sand separator comprising a recep-
tacle having a discharge opening, support-
ing mechanism whereby said receptucle is
movable up and down, counterbalancing
means for-normally holding the receptacle
to permit the
receptacle to move downward under & load,
and a valve for said opening, connected with
said mechanism to open when the receptacle
moves downward, said valve having a rod
which extends upward through said recep-
tacle, said mechanism having means to move
said rod downward faster than’the recep-
tacle to open said valve, said mechanisin
including a rigid member extending trans-
versely. of said receptacle, and stopping
means nt oppesite sides of said receptacle
to engage the under sidé of said member
and thereby limit the downward motion of
the receptacle. : .

15. A sand separator comprising a recep-
tacle hung pendulum-like and having a dis-
charge opening, supporting mechanisin for
suspending snid receptacle at the upper end
thereof,  arranged abave the same, whereby
said receptacle is movable up and down
bodily, without tilting motion thereof, coun*
terbalancing means for normally holding
the receptacle in raised position, adjusted to
permit .the receptacle to move downward
under a load, and a valve for said opening,
connected above with said mechanism to
open when the receptacle moves downward,
said mechanism including a lever having a

fixed axis, a link connecting sgid lever with

said means, a swinging hanger secnred at
its lower end to said receptacle and means
engaging snid lever at n point between said
axis and link to support said hanger. snid
menns including an adjustable weight ar-
ranged to directly counterbalance spid valve,
and the connection bhetween said medns and
valve having only a single pivotal point
therein.

16. A sand separator comprising a recep-
tacle hung penduluin-like and having a dis-
charge  opening, supporting mechanism

whereby said receptacle is suspended at its
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upper end and movable up and down bodily
without tilting motion thereof, counterbal-
ancing means for normally holdiﬁg the re-
ceptacle in raised position, adjusted to per-
mit the receptacle to move downward undér
a load, and a valve for said opening, con-
nected with said mechanism to open when

* the receptacle moves downward, said mecha-
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nism and valve being connected together by
a vertically disposed rod, said receptacle
containing a guide for said rod, and said
mechanism including n system of levers
whereby said rod moves faster than the.re-
ceptacle, said means including an adjustable
weight arranged to directly counterbalance
szli(Fvalve, and the connection between said
means and valve having only a single pivotal
point therein.

17. A sand separator comprising a recep-
tacle hung pendulum-like and having a dis-
charge opening, supporting mechanism
whereby said receptacle is suspended at its
upper end and movable uﬁ) and down bodily
without tilting motion thereof, counterbal-
ancin% means for normally holding the re-
ceptacle in raised position, adjusted to per-
mit the receptacle to move downward under
a load, and a valve for said opening, con-
nected with said mechanism to open when
the receptacle moves downward, said valve
having a rod which extends upward through
said receptacle, said mechanism having
means to move said rod downward faster
than the receptacle to open said valve, said
means including: an adjustable weight ar-
r to directly counterbalance said valve
and the connection between said means an
valve having only a single pivotal point
therein.- :

- 18. A'sand separator comprising a recep-
tacle having a discharge opening, supporting

.mechaniem whereby said reoef)tacle 15 Mmov-

ble up and down, counterbalancing means
for norma‘ll}f holding the receptacle in raised
positjon, adjusted to permit the receptacle
to move downward under-a load, and a valve
for said opening, connected with said mech-
snism to open when the receptacle moves
downward, said valve having a rod which

extends upward through said receptacle,
said mechanism having means to move said
rod downward faster than the receptacle
te open said valve, and stationary means to
engage said mechanism and thereby lLimit
the downward movement of said receptacle.

19. A sand separator comprising a recep-
tacle having a discharge opening, supporting
mechanism for suspending the-receptacle at
the upper end thereof and whereby said re-
ceptacle is movable up and down bodily and
maintained in vertical position, counterbal-
ancing neans coOperating with said mecha-
nism for normally holding the receptacie in

- raised position, adjusted to permit the re-

eeptacle to move downward under a load,
and a valve for said opening, connected with
said mechanism to automatically open when
thesreceptacle moves downwarg, said- valve
having a'rod which extends upward through
said receptgcle, said mechanism having

-means to movre said rod downward faster

than the receptacle to open said valve, said
rod having its upper ¢ud provided with a
pivot, saif mechenism including a tilting
arm for said counterbalanci means, a ful-
crum for said arm, and said pivot being sup-
ported on one end of said arm. .

20. A sand separator comprising a recep-
tacle having a discharge opening, support-
ing mechanism whereby said receptacle is
movable up and down;*¢gounterbalancing
means coﬁﬁ)erat,in * with ’sdid : mechanism
for normally holding ithe: receptacle in
raised position, adjusted to ‘permit the re-
ceptacle to move downward under a load,
and a valve for said opening, connected with
said mechanism to open yhen the receptscle
moves downward, said:yelve;having a rod

- which extends upward:thréugh said recep-

tacle, said mechanism hayin’means to main-
tain the receptacle in"veftical position and
means to move said rod downward faster

than the receptacle to open said valve, and
said receptacle having a single horizontal
" axis of suspension on said mechanism. .

Signed by me at Chicagd, Illinois, this
11th day of August 1015,
RAYMOND W. DULL.
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