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UNITED STATES

PateEnT OFFICE.

SIMMONS; OF 'I'NDIANAPOLI.S

INDIANA.

AUTO MATIC FLUID- SEPARATOR

SPECIFICATION forming pa,rt of Letters Paftent No. 629, 904 dated Ma.fy 30 1899
}lppllmtmn filed August 27, 1898 Serial No, 689,643, (No :mudel) |

To all whom it may concern.:

Be it known that I, ALONZO J SIMMONS, a

‘citizen of the United States residing at Indl-

anapolis, in the county of Marmn .tmd State
of Indmna have invented new and useful Tm-

.provemenbs in Automatic Fluid-Separators,

of which the following is a specification.
My invention r elates tocertain newand use-

ful improvements in an apparatus for sepa-

rating fluids of different specific gravity that
are meehamcally united in one bod ¥, and said
invention is particularly applicable for use
in connection with oil and gas wells for the

‘purpose of separating the water, carried with

the flowing or escapinn" fluid and held in sus-

pension therem from either the gas or the |

o1l as it is dISGhELI‘ﬂ'ed from the well
Theobject of bh1s myinvention is to provide

a simple and durable apparatus that will au-

tomatically operate to effectually collect and

separate a gaseous body from a fluid without
either obstructing or in any manner tending

to retard the velocity or reduce the amount

~ or force of ﬂow of the fluid; also, to provide

R

- means to automatically operate to decant or

30
merals of reference desw'nate like parts
throughout the several views.

Figure 1 is a sectional broKen view of Iny :

s
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01! well.

means for e
eliminated from a liquid bod} ; also to provide

draw off the weightier fluid when a surplus of
the same has been collected.
In the accompanying drawings similar nu-

appamtus showing it connected to a gas or
Fig.21sa tla,nsverse sectmna] view
of the same, ta,ken throu ﬂ'h the line A B.

the line C D.
similar view taken through the line K F
also Fig. 1.) Fig. 5 is a similar view taken

thwun'h the line G I, (see also Fig. 1,) and

Fig. 6 showg detail views of the draln or drip
valv

This apparatus is partwulcul} adapted for

use in connection with either gas or oil wells;.
and it consists in a hollow lever 1, which may'

be either rectangular or eylmdncal In Cross-
section and of a sectional area determined

by the capacity of the well, the pressure of

the fluid flowing thelefmm, and the area of

the releasing, dnp, or drain valve 2, herein-
after more fully set forth.. The said lever 1

‘made proportionately g

fectuallydrying the gaseous body

(See
Fig. 1.) Fig. 3 is asimilar view taken through
(See also Fig. 1.) TFig. 4 is a

(See

, del the valve 2'.

' is closed at its free end by the p]uﬂ* 3, which is

seeurely serewed or otherwise fir mly secured
therein, and said lever has its Gpposme end
serewed into or otherwise secured in the T

| piece 4, which piece may be of the usual COMi-

mercial form of construction.. The length of
the hollow lever or separ ating-chamber 1 may
also be increased or decreased In propoition
to the capacity of the flow from the well to

55

60

whichb the apparatus is attached, and this di-

mension 1s also in a measure dependent on

the area of the drip or drain valve 2, for the

reason that if the area of the said valve is

shall necessarily be reqmred to be less than
that ot a.-valve of lesser area to obtain the re-
quired amount of area of opening, and conse-
quently a lever or separ a,tmfr-ehamber 1 hav-
ing a proportionately g ﬂ‘reater diameter will be
lequued to be used in connection with the
valve of greater area.

integral thereon the apron or shield 6, which
extends over the discharge-opening 7 down-

wardly toward and sufﬁmen‘nlv close to the

inner bottom surfaceof the separatmﬂ* -cham-
ber or lever 1 to form a narrow semicircular

| discharge-opening-8 and to form a smhon

port or passage .9, leading to the opening 7.
A suitable screen 10 of wire-netting or other

the said chamber 1 dueetly in front of the

said opening 8§, and is provided for the pur-
pose of straining the fluid to be discharged

and pr eventmﬂ* sand or other sediment; £ om

passing throun‘h the openings 7 and 8 and be-

oreater the lift thereof

70
'T'he plug 3 is drilled

| uentmlly and tapped to receive the nipple 5,
-and on the inner side of said plug is formed

75

Slo |

suitable woven or 1mperf01ated materm] s
closely fitted at its edges to the interior of

00

ing depos1ted on the drip-valve seat, there-

by causing a leakage of the gas or lwhtm
fluid con ta,med in s.:-ud sepa,ratm ﬂ*-ehambel 1.

A T-piece 11 is connected to one end of the

nipple 5, the top opening of which T- -plece I8

closed w1th the threaded pluw 12, and into

the bottom opening of said T-piece is screwed
or otherwise secured the valve-seat 13. The
valve-seat 13 is provided with the chamber
14, having a suitable discharge-pipe 15 con-
neeted theret for-the purpose of conveying

95
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the waste fluid to a suitable place as rapidly
as 1t 1s discharged through the opening un--
On the bottom portion of
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the said chamber 14 is provided a suitable | 1*eceivihg-cha,mber 33. The top end of the

stuffing-box 16, through which the prolonged | receiving-chamber 38 is provided with a cap
end 17 of the valve-stem passes, and the said | 39, firmly screwed or otherwisesecured there- 70
stuffing-box is provided for the purpose of | on, and securely screwed into said cap 1s a
s preventing the fluid which passes into and | suitable nipple 40 orother connection, where-
through said chamber being wasted by leak- | by a section 41 of a branch pipe leading to
age. The use of this latter device only be- | the service or main pipe is connected to said
comes necessary when the apparatus is con- | receiving-chamber 38. A T-piece 42'1s con- 75
nected to or used in connection with oil-wells | nected on the end of said section 41, into one
‘10 to prevent theloss of oil. Thevalve-stem 17 | arm of which T-piece is screwed or otherwise
extends throngh the opening 18, formed in | removably secured the plug 43, which is pro-
the valve-seat 13, and is adapted to work | vided for the purpose of permittingaccessto
freely therein, and said valve-stem has the | the interior of said pipe 41 without detaching Se
longitudinal grooves 19, milled or otherwise | or disconnecting any of the parts or ““break-

15 formed therein for the purpose of permitting | ing” a joint. A suitable globe-valve 44 18
the free flow of the weightier fluid through | connected to the other arm of said T-piece
said seat-opening 18. 42 and is provided for the purpose of shut-

‘The T-piece 4 rests on and is supported by | ting off -the supply of fluid flowing from the 385
the fulerum-stand 20, secured in any suit- | well from the main or service pipe when so

20 able manner in the ground, and on the top | required. A nipple 45 connects the T-piece
of which latter is secured the falerum-plate | 35 to the lower T-piece 46, and within said
21, the knife-edge 22 of which fits into the | T-piece 46 is the siphon-tube 47, which ex-

transverse groove 23, formed in the bottom | tends downwardly some little distance be- go
side of said T-piece. | yond ‘the said T-piece into the conneeting-

2¢  The well to which this apparatus is appli- | pipe 48, and said pipe is arranged thus for
cable may be of any of the usual forms of | the purpose of causinga vacuum more or less
construction of driven or bored wells, and | perfect, according to the velocity of the flow
this apparatus is peculiarly adapted toanovel | of the fluid through said tube 47, to assist and 95

- form of construction of well illustrated in a | accelerate the flow of the fluid collected be-

20 general way in the drawings to show the man- | tween the inner shaft 28 and the outer shaft
ner of connecting the said separating appa- | 25. The side arm of the T-piece 46 1s con-
ratus thereto, and the said well will form the | nected to the side arm of the T-piece 27 by
subject-matter of another application. The | the nipples 49, connected to the ends of the 100

~ outer casing 24 of the well usunally extends | globe-valve 50, which latter is provided for

3¢ down into the earth and rock sufficiently | the purpose of shutting off the supply of gas
deep to shut off all water and springs to pre- | or fluid from this source to and into said T-
vent a leakage of same into the oil or gas | piece 46. The connecting-pipe 45 connects |
well. Inclosed within the casing 24 is the | the T-piece 51, and to the bottom arm of the rog5
shaft 25, which is anchored at its top end by | latter is connected the nipple 52, which is

40 suitable distance or anchor bolts 26 to the top | provided at its bottom end with the remov-
end of the casing 24, which latteris firmlyand | able closing-cap 53. The depending pipe 52,
securely fixedinthe ground. Onthetopendof | extending below the level of the fluid con-
the shaft 25 is serewed the T-piece 27,and ex- | tained in the collecting or separating cham- r1o
tending from the bottom of the wellistheinner | ber 1, serves the purpose of a repository for

45 shaft 28, which is firmly serewed at its top end | receiving and collecting particles of matter
into the plug 29 till it projects therethrough | that may be carried with the fluid and for
a sufficient distance to permit the T-piece 30 { the purpose of preventing said particles, as
to be connected or screwed thereto, as shown | much as possible, passing through and into 115
in Fig. 1. Connected at the top end of said | the chamber 1. A nipple 54 connects the

50 T-piece 30 is the globe-valve 31, which is { said arm of the said T-piece 51 to the plug
provided for the purpose of permitting the | 55, which latter is securely screwed into the
fluid under pressure to escape from the well | T-piece 4. A tube 56 is screwed centrally
directly into the atmosphere at times when | into said plug 55 to abut against and connect 120

obstructions of any nature have formed or | to the nipple 54 and is provided for the pur-

55 collected in said shaft and have obstructed | pose of conveying and discharging the fluid

- the free flow of the fluid. A nipple 32 is | or fluids at a point beyound the open bottom
serewed into the T-piece 30, and on said nip- | or base of the receiver 38 to prevent spray or
ple is screwed or otherwise connected the | weightier fluid being discharged into said re- 125
cglobe-valve 33. A nipple 34 connects said | ceiving-chamber 38 and being carried over

60 globe-valve 33 to said T-piece 85, and to the | to and through the pipe 41 into the main or
latter is connected the angle connection 36, | service pipe. | . -
which latter may either be formed of onein- | Iwill nowdeseribe the mechanism provided
tegral piece or it may be composed of two el- | forthe purposeof antomatically operating the 130
bows connected together by means of a con- | releasing, drip, or drain valve 2, by which lat-

65 necting-nipple. On the end of said connect- | ter the heavier fluid is drained or permitted
ing-piece 36 is serewed the globe-valve 37, | to escape from the collecting or separating

which connects with the vertically-extending | chamber1 when said fluaid has attained a cer-




tain predetermined or ﬁxed height. |
terbalance-lever 57 is pwotally mounted on

625904 ' 3

A coun-

1ts fulerum-pin 58, which latter is supported
by its fuler um-standards 59, the bases or feet
60 of which have their edﬂ'es tapered to cor-
respond with the taper of the inner edges of
the holding-down strips 61, formed *mtefrml

on the base- plate 62, and between which

IO

20

25

30

40

strips the said feet 60 are securely clamped
and held in pomtlon by the securing-keys 63.

‘The lever 57 is provided with the counterbal-

ance-weight 64, which is adjustably mounted

on the lon ger arm of said lever, and the shorter-

arm of sald lever is notched to receive the
saddle 65, which latter extends around and
beneath the free end of the collecting and
separating chamber or lever 1 for the purpose
of y1eld1110'ly supporting the same at such
point. A cross-bar 66 (see particularly Fig.
2) is preferably concaved to form a bearmﬂ'
and support for the free end of the colleet

ing and separating chamber or hollow lever 1

When the latteris fully depressed. Said cross-

- bar is adjustably secured on the top ends of
the standards 67 by the screw-nuts 68, said
- standards having their bottom ends pmJeet-

ing through the base plate 62, whereto they
are secured by the securing- nuts 69. A set-

serew 70, screwed into the plug 12 directly

underneath the lever 57, is provided for the
purpose of adjusting and hmiting the amount
of play or swing of said lever, and the said

set-screw 1s held and locked in its adjusted
- position by the lock-nut 71.

T'he valve-op-
erating lever 72 is fulerumed on a suitable
fulerum—pm 70, supported. by the standard
74, which lattel is a@usb&bly screwed into
‘rhe bottom base-plate 62 and is locked in po-
sition by the nut 75, screwed on the threaded
end of said standard. The shorter lever-arm

~of the lever 72 is preferably broadened or

spoon-formed at its point of contact with the
valve-stem 17, which form is adopted for the
purpose of insuring contact with said spindle

or stem at all tlmes with the free end of said

lever and under such conditions as when the

- said lever is caused to swing sidewise out, of

alinement.

The longer arm of said lever is

~ provided with the weight 76, which is ad Just-

SG
55

6o

ably mounted thereon, and the vertical swing
of said arm is limited to that of the depres-
sion of the collecting and separating chamber

or lever1 by therod 77, secured at its topend

to the bottom side of sald chamber or lever 1
by being screwed therein and locked by a
mutable lock-nut. The bottom end of said
supporting-rod is looped in the form shown

1n Fig. 4, so as to permit either or both the
ehambel 1 and the lever 72 to swing inde-

pendently of each other. |
The fluid flowing from the well into Lhe sep-
arating-chamber or hollow lever 1, which lat-

~ ter, owing to 1ts length and its ar ea relative
to the pipes connecting it with the well, well- |

shafts, the horizontal position of said cham-

~ ber 1, and the position of the receiving-cham-

ber 38 on said separating-chamber 1 and the

‘into the main or service plpe

| area of the la,tter has the veloclty of its flow
not only retalded but the direction of the
flow of the fluid is reversed, which motion

tends to accelerate the separatlon of the
weightier and lighter bodies constituting the
ﬂuid, whether the latter be constit-uted,of

either gas and water, gas and oil, or oil and
The weightier body of the fluid will

water.
be collected in the chamber 1, while thelighter

i body will ascend into the leeewmg-ehamber

to the pipe 41, through which it is conducted
When a quan-
tity of the weightier fluid is collected in the
collecting a,nd separating chamber 1
cient to more than counterbalance the weight-

ed counterbalance-lever 57 and to depress the

free or yielding end of the said collecting-

chamber or hollowlever 1, the depending rod
77 descends to release the weln‘hted end of the

valve-operating lever 72, theleby permitting
the shorter arm of said. lever to ascend or
move toward the projecting end of the valve-
stem 17, while the said valve-stem is at the

sametimedescending. Thusamore rapid and

']0
75

30

suffi- -

9o

increased travel eompounded of the descend-
ing motion of the chamber or lever 1 and the

aqcendmw motion of the shorter arm of the
lever 72 is 1mpa,1ted to the valve 2 to lift it
rapidly and its full extent. The area and
length of the separating-chamber or hollow
lever 1 may, by close calculation, be propor-
tioned to have in itself the desired resiliency
to operate the releasing-valve 2 without the

use of the antomatic releasmﬂ' lever mechan-
1ism described; but I prefer to employ the au-
tomatic lever system above described for the

reason that the opem‘rlon of the valve is ren-
dered more. positive, sensitive, requires less

nicety in adjustment; and is less liable to be-;

come deranged and inoperative.

95

100

rog

When the gas flowing from the uell is ex-

cessively sa,turated mth water,
necessary to provide an -addltlonal means
whereby the water will be precipitated into

it becomes
110

the collecting-chamber 1. To accomplish this |

purpose, the velocity of the flow of the in-

coming fluid must be retarded in order to
give time for precipitation. With thisobject
in view I provide a jet-pipe, (see dotted lines
in Fig. 1,) which extends downwardly in the
mtellol of the receiving-chamber 38 and ter-

| minatesin a wradually—enlarﬂ'ed or flaring dis-

charge-opening, which means direct the in-

coming fluid downwar dly against the upcom-

ing fa,ncl escaping fluid Wlth which it inter-

1]11[]0‘168 and retardsits motion, the motion of
'both the fluids being opposite m direction.

- Having thus fully described this my inven-
tion, What I claim as newand useful, and de-
sire 130 cover by Letters Patent of the United
States therefor, is—

1. Inan @utomatlc ﬂmd-sepal ator, the COom-
bination ‘with a horizontally dlsposed sepa-

rating-chamber pivoted at one end and hav-

ing its remainder free to rise and fall, of a

115

120

125

I130

drip or drain valve at the free end of said

| chamber for relieving it of its contents, and
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ineans for opening said valve on the descent |
“hollow lever, a means for closing the end of

-sald pipe and a horizontally- e*{tendmﬂ' pipe

of the chamber.

2. Inanautomatic fluid-separator, the com-
bination with a horizontally-disposed sepa-
rating-chamber pivoted at one end and hav-
ing 1113 remainder free to rise and fall, of a

dnp or drain valve at the free end of the |
‘bination with a horizontally-extending yield-

chamber for relieving it of its contents, and
a pivoted lever opemted by the chamber on
1ts descent to coope1 ate with and unseat the
valve.

3. Inanautomatic flunid-separator, the com-.

bination with a horizontally-extending hol-
low lever pivotally mounted at one end and
free at its other end and an escape or drip
valve connected to the free end of said hollow
lever, of a weighted lever having its weighted
or descendmn‘ end connected to the flee end
of said hollow lever, said weighted lever hav-
ing its free end arranged to coopemte in its
movement with the hollow lever to open said
drip-valve when the latteris depressed by the
gravity of the fluid collected and eontamed
therein. |

4. Tnanautomaticluid- -separator, the com-
bination with a hOPlZOHt&llV—GEteHdII}E‘ hol-
low lever pivotally mounted at one end and

free at its other end, a weighted counterbal- |
“bination with a horlzontall} ettendlng yield-
ixed at one end and free at

ancing-lever having its free end or lifting end
connected to the free end of said hollow lever
and an escape or drip valve connected to the
free or descending end of said hollow lever,
of a weighted lever having its weighted or
descending end connected to the free or de-
scending end of said hollow lever said weight-

ed lever having its free end arranged to co-

operate in its movement with the hollow lever
to open said valve when said hollow lever is
depressed bythe gravity of the fluid collected
and contained therein.

5. Inanautomatic fluid-separator, the com-
bination with a horizontally-extending yield-
ing hollow lever pivoted atone end and free to
rise and fall at its other end,an escape ordrip
valve connected to the free end of said hollow

lever, and means for opening said valve when

said hollow lever is depressed by the gravity
of the fluid collected and contained therein,
of a vertically-extending receiving-chamber
connected at its bottom end to said hollow
lever at or near the pivoted end of the latter,
a suitable fluid-supply pipe connected to the
pivoted end of said hollow lever and having
its discharge end extending interiorly within
said hollow lever beyond the open base of
said receiving-chamber and a discharge-pipe
connected to the top end of sald receiving-
chambenr.

6. Inanautomaticfluid-separator, the com-
bination with a horizontally-extending yield-

~ ing hollow lever pivoted at one and free at

its other end, an escape or drip valve con-

nected to the free end of said hollow lever

and means for opening said drip-valve when
said hollow lever is depressed by the gravity
of the fluid collected and contained therein,
of a fluid-supply pipe extending vertically

‘nected to

and downwar dly beneath the level of the said

connected tosaid supply-pipeabove the elosed
end thereof and having its other end con-

‘nected tothe pivoted end of said hollow lever.

7. Inan automaticfluid-separator, the com-

ing hollow lever pivoted at one end and free

to rise and fall at its other end, of a closing-
‘plug at the free end of said lever and: havmﬂ*
“an interiorinduction-opening below the level

of the exterior eduction or outlet passage,
a valve connected to said outlet-passage and

‘means for automatically opening said valve

when said hollow lever is depressed by the
aravity of the fluid collected and contained
therein.

8. Inanautomatic fluid-separator, the com-
bination with a horizontally-disposed pivoted

‘separating- -chamber having one end free to
‘rise and fall, of a pivoted a,nd weighted coun-

terbalance- level a saddle-hung f1 om sald le-

“ver, and encir elmo* the free end of the cham- .

ber and a valve operated on the descent of the
chambel adapted to relieve the same of its
contents.

9. Inanautomaticfluid-separator, the com-

ing hollow lever
1138 other end, an escape or drip valve con-
the free end. of said hollow lever
and a stop whereby said valve 1s automat-
ically operated to open when said hollow le-
ver is depressed by the gravity of the fluid

collected and contained therein, of a stable
‘bed-plate at and under the free end of said

hollow lever, standards secured at their bot-
tom ends to sald bed-plate and extending ver-
tically under said hollow lever at the free end
thereof and a supporting or stop bar extend-
ing transversely beneath said hollow lever
and secured to said standards to be adjusted
in a vertical direction either upwardly or
downwardly.

10. Inanautomatic fluid-separator,the com-

70

75

30
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bination with a hor lzonmlly-extendmn* yield-

ing hollow lever fixed at one end and free at
1ts other end, an escape or drip valve con-
nected to the end of said hollow lever and
means for opening said valve when said hol-
low lever is depressed by the gravity of the
fluid collected and contained therein, of a
vertically-extending receiving-chamber con-

- nected at its bottom end to said hollow lever

at or near the fixed end of the latter, a fluid-

-Supply pipe connected to the top end of said

receiving-chamber extending downwardly in
the interior of said chamber and terminating
in a trumpet-formed or flared discharge-open-
ing and a discharge-pipe connected to the top
end of said chamber.

11. Inan automaticfluid-separator,the com-
bination with a horizontally- ettendlnﬂ' yield-
ing hollow lever fixed at one end and “free at

[its other end, an escape or drip valve con-
..neeted to the end of said hollow lever, and

I15

I2C

125

130G
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means for opening said valve when said hol-
low lever is depressed by the gravity of the
fluld collected and contained therein, of a
vertically-extending receiving-chamber con-
nected atits bottom end to said hollow lever
at or near the fixed end of the latter, a fluid-

" supply pipe connected to the top end of said re-

~ ceiving-chamber and extending downwardly

IO

1n the mtel tor of said ehamber and terminat-
Ing in a trumpet-formed or flared discharge-

- openmg, a suitable supply~p1pe conneeted to
the fixed end of said hollow lever and having

' its discharge end'eﬁendmﬂ* interiorly with-
in said hollow lever beyond the open baseof
said receiving-chamber, and a fluid-supply

pipe connected to the top end of said receiv-
ing-chamber.

In testimony whereof I have hereunto set
my hand and seal in presence of two subserib-
ing witnesses. |

ALONZO J. SIMMONS. | L. s.]

. Witnesses: B
THOMPSON R BELL,
OLIVER M. SIMMONS

I_S_




	Drawings
	Front Page
	Specification
	Claims

