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This invention is directed to apparatus for obtaining 
samples of entrained particulate solids contained in a 
?owing stream of ?uid, and more speci?cally, for obtain 
ing samples of cuttings from drilling operations. A 
device is provided for automatically collecting repre 
sentative samples of ?ne cuttings directly from. a circulat 
ing stream of drilling ?uid. 

In the process of drilling boreholes into the earth, such 
as oil and gas wells and the like, a drilling ?uid is con 
tinuously circulated from the surface of the earth to the 
bottom of the hole and back in order to cool and lubricate 
the drill bit, carry away the cuttings, and form an 
impervious coating on the wall of the borehole. The 
drilling ?uid‘or mud being returned from the drill hole 
is discharged on to a shale shaker which typically com 
prises a screen and means for agitating the screen. The 
shale shaker is usually mounted above a mud tank where 
the larger cuttings are retained while the mud ?ows 
through into the mud tank for recirculation. It is com— 
mon practice to sample the cuttings from the shale shaker 
to maintain a record of the formation being penetrated 
by the drill bit. Such samples have been collected more 
or less sporadically by manually catching a sample of 
the cuttings as they are discharged from the screen of 
the shale shaker. Such cuttings were then manually 
washed to remove adhering mud and then sacked for 
eventual investigation. 

It is di?icult by such methods to satisfactorily correlate 
a given sample with an exact depth within the borehole. 
Not only is the manual approach inherently unreliable; 
there is also inadequate control of the particle size of the 
cuttings recovered from the shale shaker. By sampling 
from the circulating mud stream directly, ?ne cuttings 
which are usually lost over the shale shaker screen can 
be collected. Frequently, the ?ne cuttings are important 
in the evaluation of the formation interval being pene 
trated by the drill bit. Thus, it is obviously desirable to 
obtain representative samples of a controlled particle 
size. The apparatus provided by the invention achieves 
this result. 

Proper evaluation of formations being penetrated by 
a drill bit depends almost entirely upon the availability 
of representative drill cutting samples. In fact, careful 
examination of properly collected‘cuttings can yield data 
surpassing much of that obtainable from the most ex 
pensive well logging instruments in use today. In many 
instances, however, the collected samples are inadequate 
because of careless ‘collecting techniques. Particularly, 
much of the ?ne sand cuttings from friable sandstones 
pass through the shale shaker screen. Detection of these 
?ne cuttings is frequently of prime importance since they 
may represent key stratigraphic markers or hydrocarbon 
reservoirs. 

In a rotary drilling rig, the drilling ?uid return line 
which runs from the well head to the shale shaker is sub— 
stantially horizontal, with a slight slope downward from 
the well head to the shale shaker. The apparatus of the 
invention is adapted for attachment to this section of the 
drilling ?uid return line. The device comprises tubular 
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means extending through a lower portion of the return 
line and terminating a substantial distance Within the 
return line, the terminus of said tubular means having 
an opening therein adapted to receive a portion of the 
contents ?owing within the return line. Hinged valve 
means are provided in operative association with said 
opening, along with means for automatically opening and 
closing said valve means periodically. Second valve 
means are provided at the other end of said tubular 
means, including means for automatically opening and 
closing said second valve means while the ?rst valve 
means is closed. 
The apparatus also includes a funnel and washing 

means for collecting and washing the mud sample as it is 
dumped from the above mentioned tubular means. The 
funnel empties onto a sieve screen which is vigorously agi 
tated by conventional vibrating means. ‘The function of 
the screen is to hold the cuttings as they‘ accumulate, to 
grade the sample as to the desired particle size, and to 
provide rapid drainage for the washings. After each pre 
selected interval of drilling depth, for example every ten 
feet, the accumulated cuttings are removed from the 
screen as a ?nished sample, placed in a container and 
labeled with the drilling depth. 
A detailed description of the invention is provided by 

reference to the accompanying drawings. 
FIGURE 1 is an elevational view, partly in section, 

showing a complete embodiment of the apparatus. 
FIGURE 2 is a fragmentary elevational view of the 

preferred embodiment. 
The apparatus of FIGURE 1 includes sampler tube 11 

‘adjustably inserted into ?ow line 12 and equipped with 
automatic hinged ?apper valves 13 and 14. The valves 
are actuated through linkage means 15 and 16, respec 
tively, driven by solenoids 17. The solenoids operating 
the two ?apper valves are connected to switches which in 
turn are operated by an automatic timing device. The 
switches and timing unit are indicated diagrammatically 
by numeral 18. The timer operates the solenoids at a 
suitable interval, for example, once every half minute. 
The operation of the two valves is staggered. First the 
valve in the mud stream opens, allowing: the tube to ?ll 
with mud. After about 10 seconds it closes again, then 
the bottom valve is opened, discharging the contents of 
the tube. 
The sample is directed through funnel 19 onto screen 

20 which is agitated by vibrator 21. Funnel 19 is 
equipped with washing means such as water inlet 22 and 
spray nozzles 23. Nozzles 23 may extend around the 
full perimeter of funnel 19. The need for vibrating screen 
20 arises from the inherent tendency of the drilling ?uid 
to form a gel. Vibration breaks up the gel and thereby 
facilitates washing of the cuttings, and the passage of 
discardable ?nes through the screen, while the desired 
sample is retained. 
The mesh size of screen 20 is selected in accordance 

with the size of cuttings which it is desired to collect. 
The preferred size is SO-mesh for typical. use, since cut 
tings and other particles which pass this screen are of 
little or no value for purposes of geological interpreta 
tion. They are simply recirculated in the mud system. 
The rate at which cuttings collect on screen 20 depends 

on the ‘frequency of sampling and upon the drilling rate. 
But the sampling rate is arbitrarily selected and held con 
stant. Therefore, the rate of cuttings accumulation on 
screen 20 is made to depend directly upon the drilling rate. 
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Thus it becomes convenient to control the discharge of 
cuttings samples from the screen by obtaining a signal 
from the depth counter of a drilling-time recorder, such 
as the “Geolograph Recorder,” manufactured by The 
Geolograph Company. 

It is common practice to obtain a signal from the 
Geolograph by installing a microswitch to be ‘activated by 
one of the gears in the depth counter of that instrument. 
The microswitch is in turn electrically connected to a 
mechanism for discharging the contents of screen 20 after 
each desired interval of drilling depth, for example every 
ten feet. 

Cuttings generally settle to a depth of about 3 to 5 
inches along the bottom of drilling ?uid return line 12. 
The depth varies depending on the ?ow rate and the 
‘average particle size of cuttings contained in the drilling 
?uid. Because of the bed of cuttings which tends to form 
in line 12, the sample tube 11 must extend within line 
12 to a level just above the bed depth in order to permit 
valve 13 to swing open and shut without interference 
from the bed, and in order that tube 11 may receive rep 
resentative samples. Accordingly, means for adjusting 
the distance by which tube 11 and ?apper valve link 
age 15 extend into line 12. are provided in the form of 
sleeve 24, having ?ange 25, secured to adapter 26, which 
in turn is welded to an opening provided in line 12. 
Flange 25 is also provided with a bushing 27 to accom 
modate the movement of linkage assembly 15. Set screws 
28 hold the device in place at the desired level. O-ring 
seals 29 and 30 are provided to prevent leakage around 
tube 11 and linkage 15, respectively. Other means for 
adjusting the height of tube 11 may be provided, such 
as a rack and pinion gear arrangement. 
The opening in tube 11 covered by ?apper valve 13 

is shown having a 45° inclination facing the drilling ?uid 
?ow. Such inclination is deemed preferable in order to 
facilitate the entry of a sample into the tube; however, 
it is not critical since the drilling ?uid and cuttings would 
nevertheless enter tube 11 even if the opening were not in— 
clined with respect to the direction of mud ?ow. More 
over, tube 11 need not be of circular cross-section as 
shown. It may instead have a rectangular elliptical, po 
lygonal or other cross-section if desired. 
Although other valve means may be substituted for the 

hinged “?apper” valves 13 and 14, the ?apper valves are 
considered essential if the device is to enjoy prolonged, 
trouble-free operation since other valves, with sliding 
movements and the like, are readily fouled and eroded by 
?ne cuttings and other solids normally associated with a 
drilling ?uid. A sealing ring of soft rubber or similar 
material is desirable to prevent leakage of the ?apper 
valve. Springs 31 and 32 are provided to hold the valves 
in a closed position when not activated by the solenoids. 

Solenoids 17 are not shown in detail since they may be 
of any conventional design, as readily appreciated by one 
skilled in the art. Moreover, the solenoid drive provided 
for the ?apper valves may be replaced by hydraulic or air 
driven pistons or the like. 

Similarly, the solenoid switches and timer unit are not 
shown in detail since they too may be of any conven 
tional design. A suitable unit is the Industrial Multi 
Cam Timer, Model MC-4, obtained from the Industrial 
Timer Corp., of Newark, NJ. 

Referring now to the preferred embodiment of FIG 
URE 2, sleeve 33 is attached to bushing 27 and encloses 
linkage assembly 15. The sleeve is made of any tough, 
?exible material, such as rubber or plastic, and is sealed 
at each end in order to protect linkage 15 from the ero 
sive action of entrained solids ?owing within line 12. 
Moreover, sleeve 33 replaces O-ring 30 and provides in 
its place a more positive exclusion of solids from the bore 
of bushing 27, whereby the operation of valve 13 is kept 
smooth. The sleeve may be shortened, to enclose only 
the ?rst joint of linkage 15, without departing from the 
scope of the invention. The remainder of the apparatus, 
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4 
not shown in FIGURE 2, is the same as that shown in 
FIGURE 1. 

While various embodiments of the invention have been 
fully described, it is obvious that further modi?cations 
will occur to those skilled in the art. Accordingly, it is 
intended to include all such modi?cations within the scope 
of the following claims. 
What is claimed is: 
1. In a rotary drilling rig, including a conduit system 

for circulating a drilling ?uid downhole and then back 
to the surface of the earth, a sampling device for obtain 
ing cuttings from drilling ?uid in the return line of said 
system which comprises: tubular means extending 
through a lower portion of said return line and termi 
nating a substantial distance within said return line, the 
terminus of said tubular means having an opening therein 
adapted to receive a portion of the contents ?owing 
through said return line, hinged valve means connected 
to said tubular means for closing said opening, means for 
opening and closing said valve means, second valve means 
at the other end of said tubular means, means for open 
ing and closing said second valve means, and timing 
means connected to the ?rst and second valve actuating 
means for coordinating the operation of said valves. 

2. Apparatus as de?ned by claim 1, further comprising 
sieve means in combination with said tubular means and 
adapted to receive the contents discharged from said tu 
bular means. 

3. Apparatus as de?ned by claim 2 further comprising 
funnel means in combination with said tubular means and 
adapted to guide the contents of said tubular element, 
periodically released by said second valve means, onto 
said sieve means. 

4. Apparatus as de?ned by claim 2, further compris 
ing means in combination with said sieve means for vi 
brating said sieve means. 

5. Apparatus as de?ned by claim 3, further comprising 
means in combination with said funnel means for ?ush 
ing the contents of said funnel means onto said sieve 
means. 

6. A sampling device for obtaining representative 
samples of entrained particulate solids contained in a 
?owing stream of ?uid, comprising a tubular element; 
means connected to said tubular element for adapting 
one end of said tubular element to be inserted into and 
attached to a ?ow line the contents of which are to be 
sampled; ?rst hinged valve means affixed to said one end 
of said tubular element; means for operating said valve 
means comprising a rigid elongated element a?ixed to 
said valve means ‘and extending through an opening pro 
vided therefor in said adapting means; a ?exible sleeve 
member enclosing said elongated element and sealing 
said opening as a protection against the erosive action of 
said entrained solids; second valve means a?’ixed to the 
other end of said tubular element; ?rst valve actuating 
means for periodically opening and closing said ?rst valve 
means; second valve actuating means for opening and‘. 
closing said second valve means; and timing means con-< 
nected to the ?rst and second valve actuating means for' 
coordinating the operation of said ?rst and second valve; 
actuating means. 

7. A device as de?ned ‘by claim 6, further comprising‘ 
mounting means permitting adjustment of the distance by‘ 
which said tubular element extends into said ?ow line. 

8. A device for obtaining representative samples of' 
entrained particulate solids contained in ‘a ?owing stream 
of ?uid, comprising a tubular element; means connected 
to said tubular element for adapting one end of said tubu 
lar element to be inserted into and attached to a ?ow line 
the contents of which are to be sampled; ?rst hinged valve 
means a?ixed to said one end of said tubular element; 
means for operating said valve means comprising a rigid 
elongated element ai?xed thereto and extending through 
an opening provided therefor in said adapting means, 
Se?lmg mean$_ slidably engaging said elongated element 
and mounted in said opening; second valve means a?ixed 
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to the other end of said tubular element; ?rst valve actuat 
ing means for opening and closing said ?rst valve means; 
second valve actuating means for opening and closing said 
second valve means; and automatic timing means ‘con 
nected to said ?rst and second valve actuating means for 
coordinating the operation of said ?rst and second valve 
actuating means, 
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