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1 
The present invention relates to an apparatus 

for withdrawing ?uid samples from a process 
vessel. More particularly, the invention relates 
to a means for withdrawing samples of vaporous 
materials from a reaction vessel, at elevated tem 
peratures and pressures, by which the reaction 
process of such materials is substantially 
quenched at the point of removal of the sample 
from a reaction vessel. The invention is also 
concerned with preventing the deposition of re 
action or decomposition products in the sam 
pling system. More particularly, the invention 
relates to an apparatus for sampling hydrocar 
bon vapors drawn from a cracking furnace where 
they may be held at temperatures in the vicinity 
of 900° to 1100° F. or even higher, and under 
pressures substantially in excess of atmospheric 
pressure. 

It is an object of the invention to provide a 
sampling valve structure in which ?ow of the ‘ 
sample withdrawn from a reaction zone may be 
positively controlled at the source. It is also an 
object of the invention to provide the means 
whereby a sample may be quenched as withdrawn 
so as to reduce its temperature, substantially at 
the source of the sample, to a degree below that 
at which reaction of the material may continue, 
and to thereby prevent the formation of reaction 
and decomposition products during passage 
through the sampling system. 

In processes involving the high temperature 
treatment of ?uid materials, such as the crack 
ing of hydrocarbons by passing hydrocarbon 
materials through a cracking coil furnace, it is 
frequently desirable to ascertain at various points 
during its ‘passage through‘ the reaction system, 
the progress of the reaction taking place in the 
material. The information thus obtained may 
be utilized for the purpose of adjusting the flow 
rate of the materials through the heated zone 
in which the reaction takes place, or for the pur 
pose of regulating and controlling heat input 
to such zone. Conventional apparatus for this 
purpose has been found to be generally unsatis 
factory for the reason that the samples with 
drawn do not truly represent thecondition of the 
material being treated, at the point of with 
drawal. The difference in the characteristics of 
the sample, and the material from which sepa 
rated, appears primarily to be due to continued 
reaction in the sample after withdrawal. The 
material of the sample, retaining a substantial 
portion of the reaction temperature, continues to 
react at such temperature during passage 
through the sampling apparatus, thus produc 

40 

50 

55 

(Cl. 137-334) 
2 I. 

ing a change in its characteristics as compared 
with that of the material at the point of with 
drawal. In the apparatus, according to the pres 
ent invention, this de?ciency of the conventional 
sampling apparatus is substantially overcome. 
The invention and its objects may be more fully 

understood from the following speci?cation when 
read in conjunction with the accompanying 
drawings, in which 
Figure l is a vertical section through a sam 

pling device for connection in or to a reaction 
vessel; 
Figure 2 is a similar view through a modi?ed 

form of such sampling device; and 
Figure 3 is an enlarged vertical section through 

the valve and seat portion of a modi?ed form of 
the device as shown in Figure 2. 
A sampling valve, according to the present in 

vention, is particularly illustrated by Figure 1. 
In this ?gure, the numeral 3| designates a nip 
ple provided for threaded connection in a pas 
sageway 5?)‘ through a boss 5a on a tube return 
bend member 5 of a cracking coil. The passage 
51) has a slight inward taper from the interior 
of the return bend 5‘ toward the threaded por 
tion of the passage, and the threaded portion 
of the passage is provided with a slight outward 
taper. The nipple 31 is provided with a ?anged 
portion 3 in adapted for engagement by a wrench 
in order to seat the nipple ?rmly and in fluid 
tight connection in the passageway 5b‘. The 
outer end of the nipple 3| at the flange portion 
3 la is joined as by welding to a valve casing mem 
ber 32 which extends outwardly from the nip 
ple through the header box 2 and a suitable 
closure 2w therefor. The outer end of casing 32 
is joined, as by welding, to- a bonnet assembly 
including stui?ng box member 33 having a cen~ 
tral passageway 33a provided with an enlarged 
shouldered portion 331) at one end to receive the 
outer end of the casing member 32, and enlarged 
shouldered portion 330 at the other end to receive 
a packing material 33d. That portion of the 
passageway 33a intermediate the enlarged shoul 
dered portions is threaded to engagev a similarly 
threaded portion 34a‘ on a hollow valve stem 34 
extended through the stui?ng box and the hol 
low casing 32. The valve stem 34 is extended 
outwardly beyond the stuf?ng box member 33 
and is provided with a valve wheel 342) at its 
outer end. The hollow valve stem 36 is pro 
vided at its inner end with a plug valve member 
35 for'disposition beyond the inner end of the 
nipple 3|, and adapted to engage a seat 3113 pro 
vided therefor at the inner end of the nipple. 
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Ports 36 are provided in the wall of the hollow 
valve stem opening therethrough into the an 
nular space between the valve stem and the eas 
ing 32. Preferably, these ports are disposed 
substantially at a 45° angle, with reference to 
the center line of the valve stem and open rear 
wardly into the annular space around the stem. 
At the other end of the valve stem intermediate 
the valve wheel 34b and the stui?ng box mem 
ber 33, ports 31 open outwardly from the interior 
of the valve stem, through the wall thereof, into 
the hollow interior of a header member 38. 
The header member 38, as shown, is formed 

by means of annular, disc-shaped top and bot 
tom elements 39 and 40 respectively, separated 
and joined by means of a cylindrical wall element 
4|, the valve stem 34 extending through the 
central opening in each of the top and bottom 
elements 39 and 40. The center opening in the 
top element 39 is provided with an enlarged 
portion, lying substantially within an exterior 
boss 39a, in which is disposed a packing mate 
rial 39b, compressed and held in ?uid-tight en 
gagement with the valve stem by means of a 
?anged gland member 390. The gland member 
390 is made to compress the packing material 
3% by means of nuts 39d acting on the threaded 
outer ends of stud bolts 39c. The bottom ele 
ment 40 is provided with an annular boss 40a 
concentric with the central opening through such 
element, which boss serves as a gland member to 
compress and hold the packing material 33d 
in fluid-tight relation to the valve stem, pressure 
being applied for this purpose by means of stud 
bolts 4% threaded into the bottom element 40 
and extending outwardly through bolt holes in 
a ?anged portion on the element 33 for engage 
ment by nuts 40c. 

Provision is made for the supply of a quench 
ing fluid to be introduced into the hollow header 
member 38 by means such as the coupling ele 
ment 41a secured as by welding in a suitable 
passageway through the wall of the element 4|, 
the coupling Illa being interiorly threaded to 
receive a supply conduit such as conduit 1. An 
alternate location for the conduit 7 may be pro 
vided as by means of coupling element 41b, and a 
plug member 4lc provided to close either one of 
the coupling elements Me or 4lb, whichever is 
not connected in the supply system. Means for 
a supplementary supply of quenching ?uid is 
provided by coupling elements 42 and 43 joined 
to the casing 32 in fluid-tight relation as by weld 
ing. Ports 32c and 32b in the wall of the casing 
32 providing an inlet and an outlet, interchange 
ably, from the interior of the casing through 
the coupling elements and lines 9 and I0 respec 
tively. Quenching liquid from the interior of 
the casing, and the sample material introduced 
through the nipple 3| may be discharged, with 
quenching liquid introduced through line 9, by 
way of line 10. 

In the operation of the valve as shown, a 
quenching fluid is introduced normally through 
a line ‘i into the header 38 and thence through 
the ports 3] into the interior of the valve stem. 
Simultaneously, a supplementary supply of 
quenching ?uid may be introduced through the 
line 9, if desired. The valve is then opened by 
threading the valve stem into the casing and 
passageway 33a by means of the handle 34b, 
the plug 35 thus being moved inwardly away 
from the seat 3lb admitting a stream of material 
from the return bend 5 through the passage 5?) 
in boss 5a, and the nipple 3|. The sample thus 
admitted passes through the annular passage 
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4 
in the casing 32 surrounding the valve stem 34 
and is quenched by means of quenching ?uid 
issuing from the ports 36 at the inner end of 
the stem adjacent the plug 35. The sampled 
material along with the quenching ?uid flows 
through the annular passageway in the casing 32 
and is discharged through the port 32b and the 
conduit In, As indicated, if desired, additional 
quenching ?uid may be passed through the 
casing at this point by means of the conduit 9, 
or, if desired, the coupling 42 may be provided 
with a suitable closure plug. It is also contem 
plated that, if found necessary, the connection 
of the line 9 and line ID to the casing 32 may 
be made through an eductor mechanism for 
the purpose of producing a slightly negative pres 
sure in the annular passage through the casing 
32, thereby tending to accelerate removal of the 
quenching fluid and the sample passed there 
through. When it is desired, the valve may be 
flushed with a cleaning liquid, or a fluid such 
as steam, by introducing such fluid through lines 
'5 and 9. If suflicient pressure is applied to the 
cleaning ?uid, it may be discharged into the 
return bend 5, otherwise it may be exhausted 
through line [0. 

In the apparatus, as illustrated by Figure 2, 
the numeral 5| designates a nipple provided to 
be threaded into a passageway 5b through the 
boss 5a and having an end portion 51a provided 
with an annular valve seat member 5H) and an 
inwardly faced valve seat 5lc. In this modi?ca 
tion, a two part casing element 52 is provided, 
the parts 52a and 521) being joined by a 4-way 
coupling member 53. The inner portion 52a of 
the casing element is joined at its inner end, 
as by welding, to the nipple member 5| and at 
the outer end is provided for threaded engage 
ment with the coupling 53. The outer portion 
52b of the casing 52 is provided for threaded 
engagement at its inner end with the coupling 
53 in opposed relation to the outer end of the 
portion 52a. The outer end of the portion 52b 
is provided to serve as a stui?ng box, and is 
adapted to receive a packing gland member 54, 
packing 55, and a stop member 56, which may 
be an annular shoulder portion in the casing or a 
separate member rigidly secured therein. This 
member 56 and a comparable member 51 at the 
inner end of the casing also serve as bearings 
for a valve stem 58 extending concentrically 
through the casing 52. The packing 55 may be 
compressed between the element 56 and the 
gland 54 to bear against the valve stem 58 and 
provide a ?uid-tight seal therewith, by means 
of bolt and nut members 59 passed through 
co-incidental bolt holes in opposed ?ange por 
tions on casing portion 52b and gland 54. 

In place of a bonnet for the valve, a yoke mem 
ber 60 is provided which is secured to the valve 
casing as at 60a and extends outwardly beyond 
the end of the gland 54. The outer end of the 
yoke 60 is provided with threaded passageway 
80?) to receive the end of the valve stem, also 
threaded. By this means, the valve stem is en 
gaged in the passageway for reciprocal movement 
of the stem when rotated by means of the valve 
wheel 6 l. The inner end of the stem is provided 
with a conical valve portion 62 adapted to be 
seated against the inwardly faced seat 5 la in the 
annular member 51b. In the form of the valve, 
as illustrated, quenching liquid is supplied 
through the coupling 53 by way of the line 3 and 
is discharged therefrom by way of the line [0. 
Preferably, this connection is made through a 
conventional form of eductor mechanism for the 
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purpose or" creating a negative pres-sure in the 
casing portion 52a, and the nipple ~51, whereby 
the material entering the nipple through the 
member 5!?) is quickly withdrawn and quenched. 
Operation of the valve described, and illustrated 
by Figure 2, is otherwise comparable to that set 
forth with reference to Figure 1. The line ‘9 is 
connected to a source of quenching ?uid, while 
the line 10 is connected to suitable means for re 
covering the sample. 
In the modi?cation illustrated by Figure 3, the 

hollow valve stem 34 is provided at its inner end 
With a plug valve member 6|, comparable to the 
member 35 of Figure 1, but hollow, and opening 
into communication with the hollow valve stem. 
The stem 34 in this form opens into the valve 6|, 
ports 62 in the valve member Bl being substituted 
for the stem ports 36 shown in Figure 1. The 
ports 62 are disposed so as to remain open at all 
times, being located beyond the seating face 61a 
of the valve member, and the valve seat 3llb. By 
this means a continuous stream of quenching 
?uid may be discharged through the passageway 
52) when the valve is closed tending to prevent 
deposition of reaction products between the 
valve member and the walls thereof, and pre 
venting seizure of the valve member in the 
passage. 
When the valve is opened, the ports Gla tend 

to direct the ?ow of quenching ?uid toward the 
entrance to the nipple 3‘I and the ?uid and sam 
ple may be discharged into the casing under pres 
sure from the coil. Also by introducing the 
quenching ?uid beyond the valve seat 3 lb, small 
particles of foreign matter may be more readily 
prevented from depositing on the seat. 
What is claimed is: 
1. A valve structure, comprising a hollow cas 

ing, having an inner end and an outer end, a 
valve inlet port in the inner end of said casing, a 
valve seat in said port facing outwardly there 
from, a hollow header member carried on the 
outer end of said casing in ?xed relation thereto, 
a hollow valve stem longitudinally of said casing 
extending outwardly therefrom through said 
header member and disposed in annularly spaced 
relation to said casing, a valve member on said 
stem disposed exteriorly of the casing ‘and en 
gageable with said valve seat by reciprocal move 
ment of the stem, a ?uid-tight seal for said stem 
at the outer end of said casing, said seal also sepa 
rating the interior of said casing from that of said 
header, inlet ports in said stem communicating 
‘between the interior of said header member and 
the interior of said stem, discharge ports in said 
stem adjacent said valve inlet port communicat 
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6 
ing with the interior of said stem and opening 
angularly outward therefrom substantially in the 
direction of flow through said port into the cas 
ing, an outlet from said casing intermediate the 
ends thereof, and means for reciprocally moving 
said stem longitudinally of said casing. 

2. A valve structure according to claim 1, in 
which the discharge ports communicating with 
the interior of said stem open therefrom into the 
interior of the casing inwardly of the valve port. 

3. A valve structure according to claim 1, in 
which the discharge ports communicating with 
the interior of said stem open therefrom through 
said valve member beyond the surface of said 
valve seat when the valve member is in engage 
ment therewith. 

4. A valve structure, comprising a hollow cas 
ing element, having an inner inlet end and an 
outer end, a valve inlet vport at the inner end of 
said casing and a valve seat in said port facing 
outwardly therefrom, a combination header and 
packing gland member in rigid, ?uid-tight en 
gagement with the other end of said casing, a hol 
low valve stem extended through said header 
gland member and casing, in threaded, fluid-tight 
relation to said header-gland member and recip 
rocally moveable therethrough, a valve member 
on said stein disposed exteriorly of the casing for 
engagement with said seat by reciprocal move 
ment of the stem, inlet ports in said stem com 
municating between the header and interior of 
the stem at one end and discharge ports com 
municating with the interior of the stem at the 
other end to open angularly outward therefrom 
substantially in the direction of flow through said 
inlet port into the casing, conduit means for sup 
plying a ?uid material through the header and 
stem, conduit means, intermediate the ends of 
said casing, opening from the casing to discharge 
?uids therefrom, an operating element for said 
valve stem, and supplementary conduit means, 
intermediate the ends of said casing, for intro 
ducing a fluid material into said casing exteriorly 
of said hollow valve stem and intermediate the 
inlet and discharge ports therein. 
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