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GAS EXTRACTION APPARATUS 
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Phillips Petroleum Company, a corporation of 
Delaware 

Application August 2, 1948, Seria No. 42,057 
(C. 183-2.5) 6 Cairns. 

This invention relates to apparatus for con 
tinuously extracting hydrocarbon gases from 
diriIling mUIdS. 

In drilling Wells, the hydrocarbon content of 
the drilling nud extracted from the well gives 
valuable information regarding the strata, traV 
ersed by the drill bit. For example, a high hy 
drocarbon content may indicate that the drill bit 
is penetrating or is adjacent an oil-bearing sand 
formation. 

It is an object of this invention to provide a 
Steam. extractor Unit, which is Capable Of C0?ì 
verting practically all of the hydrocarbon coin 
pounds in a drilling mud into the gaseous phase 
and separating these gases from the mud. 

It is another object of the invention to provide 
apparatus which is reliable in operation, of rugged 
construction, and which yields improved results 
over long periods of time. 
Warious other objects, advantages and features 

of the invention will become apparent from the 
following detailed description taken in conjunc 
tion. With the accompanying drawings, in which 
the figure is a vertical sectional view of a stean 
extraction unit. 

Referring now to the drawing in detail, I have 
shown apparatus for continuously removing hy 
drocarbons present in a drilling mud. In this 
apparatus, drilling mud is admitted to the bottom 
of a steam extractor unit 2 wherein the hydro 
carbons contained in the mud are converted into 
the gaseous phase. Steam is supplied to the ex 
tractor unit through a line 9 and water input 
Valves 2 and 22 admit Water to the extractor 
unit in Order to clean out the mud from the 
interior portions thereof, whenever this is desir 
able. 

Unit 2 includes a generally cylindrical casing 
25 having a screw-threaded end portion 26 which 
is adapted to receive the screw-threaded end of 
the mud inlet line. It will be noted that the 
casing 25 is divided into an inlet section 27, a jet 
section 28, and a baffle section 29, these Sections 
being connected together by collars 30 and 3 SO 
that the casing is essentially a one-piece unit, 
The finer particles of mud from the inlet paSS 

through a screen 32 which is disposed in the in 
let section 27. The coarser particles of mud Can 
not pass through the Screen 32 and are di Scharged 
through the Outlet line 8. 
A conduit 35 receives the mud from the inlet 

section 27 and this conduit is Supported Within 
the casing 25 by a pair of annular members 36 
and 37, the peripheral portions of which are 
screw-threaded to the casing 25 and the interior 
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portions of which are screw-threaded or other 
Wise Suitably attached to the conduit, 33. These 
annular members together With the inner Sur 
face of Casing section 28 and the outer surface 
of Conduit 35 define a sealed chamber 38 to which 
Steam may be admitted through the line 9. The 
Conduit 35 also carries a series of jets 4 which 
inject Steam from the chamber 38 to the interior 
of Conduit 35. Each of the jets 49 includes an 
interiorly threaded tubular member 4 ; which is 
Secured within a suitable opening in conduit, 33 
and these tubes are angularly disposed with re 
Spect to the conduit 35 so that the steam admitted 
therethrough into the interior of conduit, 35 flows 
co-currently with the mud flowing from the inlet, 
Section 2, but at an acute angle with respect 
to the direction of flow of the mud. A plug 22 
is Screw-threaded into the outer end of each tube 
4; and each plug has a small central bore or 
nozzle 43 So that the steam is formed into a jet 
as it flows therethrough. The steam injected 
through the jets *f) causes the mud to be 
thoroughly agitated. This serves to partially sep 
arate the entrained hydrocarbon gases from the 
mud and the heat of the steam vaporizes prac 
tically all of the solid hydrocarbon compounds 
Contained in the mud. 
The upper end of conduit 35 is closed by a plug 

45 and a series of perforations 46 are formed in 
the conduit adjacent the plug 45. As a result, the 
Inud, Steam and hydrocarbon particles are forced 
to pass through the perforations 46 into a cham 
ber 4 defined by the interior walls of the baffle 
Section 29, the outer surface of conduit 35, and 
the annular member 36. The steam and hydro 
carbon particles rise in the chamber 37 together 
With a considerable amount of the mud particles 
and these particles are directed against a series 
of bafles 9 which are spaced at intervals along 
a tube 50 carried by the plug 45. Each baffle has 
Several holes 5; at the central portion thereof, 
the Steam and hydrocarbon particles passing 
through the holes 5 in the successive baffles 49 
and rising toward the top of the casing 25. A cer 
tain amount of the heavier mud particles strike 
against each of the baffles 49 and drop therefrom 
into the lower part of the chamber 4 ; with the 
result that the ascending steam and hydrocarbon 
gaS Column contains fewer and fewer mud par 
ticles as the top of the baffle structure is ap 
proached. Of course, a large number of the mud 
particles Settle immediately to the bottom of the 
chamber as they are discharged from the perfora 
tions 46 and are not carried up to the baffle struc 
ture. The mud particles settling to the bottom 
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of the chamber are removed through outlet 6. 
A sufficient number of bafiles is utilized So that 
the steam and hydrocarbon gases issuing from 
the openings in the top baffle 49 are practically 
free from mud particles and these gases paSS 
through the opening 53 at the top of casing 25. 
With the described apparatus, substantially all 

the hydrocarbons are extracted from the mud 
which flows through the unit 2. This Substan 
tially complete extraction is effected by two ac 
tions occurring within the unit. The high pres 
Sure steam entering through the jets 48 causes 
the mud to be forcibly ejected through the per 
forations 46 after which it strikes the bafiles 49 
thereby providing a high degree of mechanical 
agitation which is very effective in freeing gaseous 
hydrocarbons from the mud. In addition, the 
heat provided by the Steam Vaporizes the Solid 
hydrocarbons and Water contained in the mud 
while the perforated baffles prevent any of the 
Inud from being mixed with the combined hydro 
carbon and water Vapor issuing from the unit 32 
through opening 53. 
From the foregoing description, it will be ap 

parent that I have provided apparatus for ob 
taining the objects of my invention. The ex 
tractor unit 2 effectively removes hydrocarbon 
gases from the drilling mud for purposes of an 
alysis. The apparatus of my invention may be 
used either to continuously determine the per 
centage of hydrocarbons present in the drilling 
mud or to take samples at predetermined inter 
ValS. 
While the invention has been described in con 

nection with a present, preferred embodiment 
thereof, it is to be understood that this descrip 
tion is illustrative only and is not intended to 
limit the invention. 

I claim: 
1. A unit for extracting hydrocarbon gases 

from drilling muds which comprises, in combi 
nation, a casing having inlet means at one end 
thereof for receiving drilling mud, said inlet, 
means including a screen for preventing pas 
Sage of particles therethrough which are of 
greater than a predetermined size, outlet means 
for oversize particles adjacent the inlet side of 
Said Screen, a conduit extending longitudinally 
of Said casing for receiving the screened particles 
of mud, a Series of jets for injecting steam into 
the mud as it flows through said conduit to 
Vaporize a portion of the hydrocarbons therein, 
a chamber communicating with said conduit, a 
series of longitudinally Spaced perforated baf 
fles in said chamber for Separating the hydro 
carbon gases from the drilling mud, outlet means 
for the drilling nud at the end of Said chamber 
adjacent said conduit, means for injecting a 
stream of water adjacent said baffle structure to 
wash the mud from said chamber, and outlet 
In eans for hydrocarbon gases at the other end 
of said chamber. 

2. A unit for extracting hydrocarbon gases 
from drilling nuds which comprises, in combina 
tion, an elongated casing, a conduit Supported 
inside said casing and extending longitudinally 
thereof, a pair of Spaced annular members posi 
tioned in the interspace between said conduit 
and said casing, said members defining a sealed 
chamber with the adjacent walls of Said casing 
and said conduit, inlet means for introducing 
Steam into said Sealed chamber, a Series of jets 
spaced along Said conduit for injecting steam 
from Said chamber into drilling mud flowing 
through Said conduit, a plug closing one end of 
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4 
said conduit, said conduit having perforations 
therein ajacent said plugged end for permitting 
the flow of drilling mud from Said conduit into 
a Second chamber formed between said conduit 
and Said casing, a baffle structure carried by said 
plug and including a series of longitudinally 
Spaced frusto conical plates, each plate having a 
plurality of openings in the central region there 
of to permit hydrocarbon gases to pass there 
through but to obstruct the passage of drilling 
nud, outlet means for drilling mud in said sec 
Ond chamber, and outlet means for hydrocarbon 
gases at the end of said baffle structure remote 
from Said plug. 

3. A unit for extracting hydrocarbon gases 
from drilling muds which comprises, in com 
bination, a casing having inlet means at one end 
thereof for receiving drilling mud, said inlet 
means including a screen for preventing passage 
of particles therethrough which are of greater 
than a predetermined size, outlet means for over 
Size particles adjacent the inlet side of said 
Screen, a conduit supported inside said casing and 
extending longitudinally thereof, a pair of spaced 
annular members positioned in the interspace 
between Said conduit and said casing, said mem 
berS defining a sealed chamber with the adjacent 
Walls of Said casing and said conduit, inlet means 
for introducing steam into said sealed chamber, 
a Series of jets Spaced along said conduit for in 
jecting steam from said chamber into drilling 
mud flowing through said conduit, a plug closing 
One end of Said conduit, perforations formed ad 
jacent Said plugged end of said conduit for per 
mitting the flow of drilling mud from said con 
duit into a second chamber formed between said 
conduit and said casing, a baffle structure carried 
by Said plug and including a series a longitudi 
nally Spaced frusto conical plates, each plate 
having a plurality of openings in the central 
region thereof to permit hydrocarbon gases to 
pass therethrough while obstructing passage of 
Said drilling mud, outlet means for drilling mud 
in Said Second chamber, and outlet means for 
hydrocarbon gases at the end of said baffle struc 
ture remote from said plug. 

4. A unit for extracting hydrocarbon gases 
from drilling muds which comprises, in combina 
tion, a casing having inlet means at one end 
thereof for receiving drilling mud, said inlet 
lineans including a screen for preventing passage 
of particles therethrough which are of greater 
than a predetermined size, outlet means for over 
Size particles adjacent the inlet side of said 
Screen, a conduit Supported inside said casing and 
extending longitudinally thereof, a pair of spaced 
annular members positioned in the interspace 
between said conduit and said casing, said mem 
bers defining a sealed chamber with the adjacent 
Walls of Said casing and said conduit, inlet for 
introducing steam into said sealed chamber, a 
Series of jets Spaced along said conduit for in 
jecting Steam from said chamber into drilling 
nud flowing through said conduit, a plug clos 
ing one end of said conduit, perforations formed 
adjacent Said plugged end of the conduit for 
permitting the flow of drilling mud from said 
Conduit into a Second chamber formed between 
Said conduit and said casing, a baffle structure 
carried by Said plug and including a series of 
frusto conical plates Spaced longitudinally with 
in Said Casing, each plate having a. plurality, of 
Openings in the central region thereof to permit 
hydrocarbon gases to pass through the baffle 
Structure while obstructing paSSage of said drill 
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ing mud therethrough, outlet means for drilling 
mud in said second conduit, outlet means for 
hydrocarbon gases at the end of Said baffle struc 
ture remote from said plug, inlet means for in 
troducing water into the inlet portion of Said 
conduit, and a water inlet means adjacent Said 
baffle structure to wash the mud from Said Con 
duit, said screen, and said baifile structure. 

5. A unit for extracting hydrocarbon gaSeS 
from drilling muds which comprises, in combi 
nation, an elongated vertical casing, means for 
causing a stream of drilling mud to flow through 
said casing, a series of upwardly directed jets 
for injecting high pressure steam into Said 
stream of drilling mud to vaporize a portion Cf 
the hydrocarbons therein, a series of bafiles dis 
posed within said casing above said jets for Sep 
arating the hydrocarbon gases from the drilling 
mud, said baffles being constructed and arranged 
to impede the flow of mud through said casing 
and to permit the flow of vapors through Said 
casing, and outlet means for said vaporized hy 
drocarbons. 

6. An extractor unit comprising, in combina 
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tion, an elongated Vertical casing, inlet means 
at the lower end of Said casing, a conduit com 
municating with said inlet means and extending 
longitudinally of Said casing, a Series of upwardly 
directed jets for injecting a heated fluid into Said 
conduit, an elongated chamber communicating 
With Said conduit through a plurality of perfora 
tions in said conduit, a series of longitudinally 
Spaced perforated baffles in said chamber, and 
Outlet means at opposite respective ends of said 
chamber. 

ROBERT C. PRYOR. 
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