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ABSTRACT OF THE DISCLOSURE 

A rotor mounted inside a casing successively couples 
individual ones of a plurality of inlet openings to a single 
outlet opening. In each position of the rotor, all of they 
inlet openings, except the one then coupled to the outlet 
opening, are coupled to individual bypass openings pro 
vided in the casing. 

This invention relates to a selective coupling apparatus, 
and more particularly to an apparatus of this character 
for separately and successively coupling individual ones 
of a plurality of inlets to a single outlet. A typical use 
of the apparatus of this invention is in conjunction with 
a gas analyzer, wherein it is desired to connect the inlet 
of the analyzer separately and successively to individual 
ones of a plurality of conduits each carrying a sample 
which is to be analyzed. For this use, the analyzer inlet 
would be connected to the outlet of the coupling appara 
tus of this invention, while each of the sample conduits 
would be connected to a respective inlet of the coupling 
apparatus. 

It is desirable, particularly when the samples carried 
by the conduits are in the form of drag streams taken 
from fluid flow lines, that there be essentially no inter 
ruption in the iiows of these drag streams. Also, it is 
highly desirable to avoid any intermixing of the several 
drag streams. These desiderata are achieved in the cou 
pling apparatus of the present invention by providing a 
bypassing arrangement which is adapted to individually 
return the flow moving to each of the selective coupling 
apparatus inlets, except to the inlet which is at the time 
coupled to the coupling apparatus outlet (i.e., to the ana 
lyzer inlet) back to the source of such ilow (i.e., back to 
the respective sample-carrying conduit). 
A detailed description of the invention follows, taken 

in conjunction with the accompanying drawing, wherein: 
FIG. 1 is a face View of the selective coupling appara 

tus of this invention, as used for selective coupling of 
sample sources to a gas analyzer; 
FIG. 2 is a sectional view taken on line 2-2 of FIG. 

1; and 
FIG. 3 is a fragmentary cross-section taken on line 

3-3 of FIG. 1. 
Referring now to the drawing, a cup-shaped shell 1, 

of cylindrical outer conñguration, together with a disc 
like cover plate 2 which closes the open end of the cup, 
provide a casing within which is mounted a rotor 3. The 
cover plate 2 is held in assembled position on the shell 1 
by means of six bolts 4 which are equiangularly-spaced 
around the circumference of a bolt circle centered at the 
center of plate 2; these bolts pass through clearance holes 
in plate 2 and thread into tapped longitudinally-extend 
ing holes provided in the upstanding outer annular wall 
of shell 1 (see FIG. 3). The O.D. of plate 2 is equal to 
the O_D. of shell 1. 
The rotor 3 is somewhat disc-like in shape with an O.D. 

slightly less than the I.D. of shell 1 and with a depth or 
thickness dimension slightly less than the inside depth of 
this shell; rotor 3 is mounted for free rotation within the 
casing provided by items 1 and 2. Rotor 3 has two inte 
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gral cylindrical extensions 5 and 6 which project out 
wardly axially from the disc portion of the rotor, at the 
two respective opposite faces thereof. Cylindrical exten 
sion 5 is a solid operating shaft which passes rotatably 
through the aperture provided in a central boss 7 formed 
on the outer surface of cover plate 2; thus, at one side, 
rotor 3 is journaled in cover plate 2. Shaft 5 extends out 
wardly beyond cover plate 2 for a distance suii‘icient to 
enable this shaft to be operated (rotated) in order to ro 
tate rotor 3 within casing 1, 2 about an axis which is the 
longitudinal axis of shaft 5. 
The diameter of cylindrical extension 6 is somewhat 

greater than that of shaft 5. Extension 6 passes rotatably 
through the aperture provided in a central boss 8 formed 
on the outer surface of shell 1; thus, at its other side, 
rotor 3 is journaled in shell 1. Extensions 5 and 6 are 
preferably aligned longitudinally with each other. The ex 
tension 6 projects outwardly beyond shell 1 and has there 
in an axial hole 9 which opens to the outside of the cas 
ing 1, 2 and provides an outlet opening for the coupling 
apparatus. This outlet opening in extension 6 (which ex 
tension thus furnishes a conduit) may be coupled through 
a rotatable coupling or slip joint (not shown) to the inlet 
of a suitable utilization device such as a gas analyzer (not 
shown). From its outer end (outside of the casing 1, 2), 
the axial hole 9 extends inwardly to the center of the disc 
portion of rotor 3, where it communicates with the inner 
end of a radial bore 10 whose outer end opens into the 
periphery of the rotor. Thus, the bore 10 in rotor 3 is in 
constant communication with the outlet opening 9. 
A plurality of spaced inlet openings 11, equal in num 

ber to the number of sample sources which are to be 
selectively (and successively) coupled to the outlet open 
ing 9 (and thus to the inlet of the gas analyzer), are 
provided in the shell portion 1 of the casing 1, 2. The 
openings 11 extend radially through the upstanding outer 
annular wall of shell 1, and are spaced equiangularly 
around this wall, with the center line of each opening 11 
preferably bisecting the angle included between adjacent 
ones of the bolts 4. The center lines of all of the openings 
11 lie in a common plane, in which plane the center 
line of bore 10 also lies; therefore, as rotor 3 rotates 
(about the longitudinal axis of shaft 5, which axis is 
perpendicular to said common plane), bore 10 comes 
into radial alignment with (and thus into communication 
with) successive ones of the inlet openings 11. That is 
to say, bore 10 successively communicates with the inlet 
openings 11 as the rotor 3 rotates. Thus, as rotor 3 
rotates, the inlet openings 11 are successively coupled 
to the outlet opening 9, by means of the Ibore 10. 
By way of example, six inlet openings 11 are illus 

trated in FIG. 1. Each inlet opening 11 has mounted 
therein a threaded connector (see FIG. 2), by means of 
which the ends of respective pipes or tubes may be se 
cured in the inlet openings 11. Each of the said pipes or 
tubes conveys a gaseous sample from a respective sample 
source to a corresponding inlet opening 11. Thus, one 
end of pipe 12a is secured in the inlet opening 11 at 
the twelve o’clock position (FIG. 1), and the opposite 
end of this pi-pe is connected to sample source #1, so 
as to convey sample therefrom to the corresponding 
inlet opening. One end of pipe 12b is secured in the 
inlet opening 11 at the two o’clock position, and the 
opposite end of this pipe is connected to sample source 
#2, so as to convey sample therefrom to the correspond 
ing inlet opening. One end of pipe 12e is secured in the 
inlet opening 11 at the four o’clock position, and the 
opposite end of this pipe is connected to sarnple source 
#3, so as to convey sample therefrom to the correspond 
ing inlet opening. One end of pipe 12d is secured in the 
inlet opening 11 at the six o’clock position, and the op 
posite end of this pipe is connected to sample source #4, 
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so as to convey sample therefrom to the corresponding 
inlet opening. One end of pipe 12e is secured in the inlet 
opening 11 at the eight o’clock position, and the opposite 
end of this pipe is connected to sample source #5, so 
as to convey sample therefrom to the corresponding 
inlet opening. One end of pipe 12f is Secured in the inlet 
opening 11 at the ten o’clock position, and the opposite 
end of this pipe is connected to sample source #6, so 
as to convey sample therefrom to the corresponding 
inlet opening. Thus, it may be seen that in the illustrated 
position of the rotor 3, sample source #1 is coupled to 
the outlet opening 9 (and thus to the inlet of the gas 
analyzer); as rotor 3 rotates in the clockwise direction 
in FIG. 1 to successive rotational positions spaced at 
intervals of 60°, sample sources '#2, #3, #4, #5, and 
#6 are successively coupled to the outlet opening 9 (and 
thus to the inlet of the gas analyzer). 

According to this invention, in each rotational position 
of the rotor 3, bypass relief for each of the inlet open 
ings 11 not being sampled in that position (i.e., for each 
inlet opening which is not then coupled to outlet opening 
9) is provided, the bypass relief preferably returning 
the flow of each inlet opening not then being sampled 
individually back to its source. The bypassing arrange 
ment will now be described. 

Rotor 3 has in its `periphery a plurality of longitudi 
nally-extending slots 13a through 13e which are U-shaped 
in cross-section, the number of these slots being one less 
than the number of inlet openings 11. Since six inlet 
openings 11 are illustrated, there would be ñve slots 
13a-13e. The ñrst slot 13a is located 60° around the 
circumference of rotor 3 from the center line of bore 
10 in one direction (clockwise in FIG. 1), and the fifth 
or last slot 13e is located 60° around from the center 
line of bore 10 in the other or counterclockwise direc 
tion. The slots 13a-13e themselves are located at 60° 
intervals around the circumference of rotor 3. There 
fore, in each rotational position of rotor 3, bore 10 will 
be radially aligned with a particular one of the inlet 
openings 11, while each of the ñve slots 13a13e will be 
aligned with a respective one of the remaining five inlet 
openings. Thus, in the rotor position illustrated in FIG. 
1,’.bore 10 is radially aligned with the twelve o’clock 
inlet opening 11 (pipe 12a, sample source #1), slot 13a 
is aligned with the two o’clock opening 11 (pipe 12b, 
source #2), slot 13b is aligned with the four o’clock 
opening 11 (pipe 12e, source #3), slot 13e is aligned 
with the six o’clock opening 11 (pipe 12d, source #4), 
slot 13d is aligned with the eight o’clock opening 11 
(pipe 12e, source #5), and slot 13e is aligned with the 
ten o’clock opening 11 (pipe 121‘, source #6). 
Each of the slots 13a-13e extends from that face of 

rotor 3 which is adjacent cover plate 2 toward the op 
posite face thereof, for a distance suñicient for its inner 
end to come into substantially unrestricted communica 
tion with the respective inlet openings 11 (see FIG. 2); 
these slots terminate short of that face of rotor 3 which 
is adjacent the disc end of shell 1. Thus, the inner end 
of each of the rotor slots 13a-13e (which forrn passages 
in the rotor, when the latter is within casing 1, 2) is 
adapted to communicate with a separate one of the inlet 
openings 11. 
A plurality of spaced bypass openings 14a-14j“, one 

for each respective one of the six inlet openings 11, are 
provided in cover plate 2. These bypass openings are 
cylindrical and are spaced equiangularly around the cir 
cumference of a base circle centered at the center of 
plate 2 (axis of shaft 5) and having a diameter such 
that said circle passes through the centers of curvature 
of the curved ends of slots 13a«13e. Each of the open 
ings 14a-14f is aligned radially with a respective one 
of the inlet openings 11 and pipes 12a-12J‘ (see FIG. l). 
The outer end of each of the rotor slot-passages 13a-13e 
is adapted to communicate with a separate one of the 
bypass openings 14a-14-f. 
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The inner ends of individual conduits or pipes 15a-15j’ 

are sealed to the outer surface of cover plate 2, one at 
each of the respective bypass openings 14a-141c so as to 
communicate respectively with the outer ends of these by 
pass openings. These pipes extend to respective ones 
of the sample sources. Thus, one end of pipe 15a is 
sealed to the bypass opening 14a and the opposite end 
of this pipe is coupled back into sample source #1, down 
stream from the point at which pipe 12a is connected 
to this source; one end of pipe 15b is sealed to the by 
pass opening 14b and the opposite end of this pipe is 
coupled back into sample source #2, downstream from the 
point at which pipe 12b is connected to this source; one 
end of pipe 15e is sealed to the bypass opening 14e` and 
the opposite end of this pipe is coupled back into sample 
source #3, downstream from the point at which pipe 
12e is connected to this source; one end of pipe 15d is 
sealed to the bypass opening 14d and the opposite end 
of this pipe is coupled back into sample source #4, down 
stream from the point at which pipe 12d is connected t0 
this source; one end of pipe 15e is sealed to the bypass 
opening 14e and the opposite end of this pipe is coupled 
back into sample source #5, downstream from the point 
at which pipe 12e is connected to this source; one end 
of pipe 1-5f is sealed to the bypass opening 14f and the op~ 
posite end of this pipe is coupled back into sample source 
#6, downstream from the point at which pipe 12f is 
connected to this source. 

In each rotational position of the rotor 3, one of the 
six inlet openings 11 (and thus, one of the sample sources) 
is coupled to the outlet opening 9 (and thus to the gas 
analyzer inlet), and each of the remaining ñve inlet open 
ings (and thus, each of the five remaining sample sources) 
is coupled to a respective one of the rbypass openings 14a 
141c (and thus, back to the respective sample source). 
Thus, in the illustrated position of rotor 3, the flow in 
sample source #1 is fed to outlet opening 9, by way 
of pipe 12a and rotor bore 10; the flow in sample source 
#2 is bypassed back to this same source by way of pipe 
12b, rotor slot-passage 13a, bypass opening 14b, and 
pipe 15b; the flow in sample source #3 is bypassed back 
to‘ this same source, by way of pipe 12e, rotor slot 
passage 13b, bypass opening 14e, and pipe 15C; the flow 
in sample cource #4 is bypassed back to this same source, 
by-way of pipe 12d, rotor slot-passage 13C, bypass open 
ing 14d, and pipe 15d; the flow in sample source #5 is 
bypassed back to this same source, by way of pipe 12e, r0 
tor slot-passage 13d, bypass opening 14e, and pipe 15e; the 
ñow in sample source #6 is bypassed back to this same 
source, by way of pipe 12f, rotor slot-passage 13e, by 
pass opening 14]”, and pipe 151‘. 
Assuming the rotor 3 rotates 60° clockwise (viewed as 

in FIG. 1) from the rotational position illustrated to 
its next rotational position, in such next position sample 
source #2 would be coupled to the gas analyzer inlet by 
way of rotor bore 10 and the coupling apparatus outlet 
opening 9, and sample sources #1, #3, #4, #5, and #6 
would be individually bypassed back to the same respec 
tive sources, by way of the respective slot-passages 13e, 
13a, 13b, 13e, and 13d, and bypass openings 14a, 14C, 
14d, 14e, and 141‘. 
The invention claimed is: 
1. Coupling apparatus comprising in combination, a 

casing, said casing having a first set of spaced inlet open 
ings therein and also having therein a second set of spaced 
and separate bypass openings, one for each respective one 
of said inlet openings; a rotor in said casing, said rotor 
having a portion thereof extending outside of said casing 
and having in said portion an outlet opening, there being 
a bore in said rotor in constant communication with said 
outlet opening and adapted in the rotation of the rotor to 
successively communicate with said inlet openings; said 
rotor also having therein a set of passages isolated from 
each other and numbering one less than the number 
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of inlet openings, each such passage being adapted to 
communicate at one end with solely a separate one of 
said inlet openings and at its other end with solely the 
corresponding one of said bypass openings, the arrange 
ment being such that in each rotational position of said 
rotor one of said inlet openings communicates by way 
of said bore with said outlet opening and each of the re 
maining inlet openings communicates by way of a re 
spective one of said passages with solely its correspond 
ing bypass opening. 

2. Apparatus according to Claim 1, wherein said cas 
ing is of cylindrical outer configuration, wherein said in 
let openings extend radially 0f said casing and are equi 

10 

6 
angularly-spaced, and wherein said bypass openings ex 
tend in the longitudinal direction and are distributed equi~ 
angularly around a circle centered on the casing longitu 
dinal axis. 
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