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FLUO SELECT TING APPARATUS 

Alfred O. C. Nier and Gerald H. Goertzel, River 
dale, and Rudolph B. Thorness, Minneapolis, 
Minn., assignors, by mesne assignments, to the 
United States of America as represented by the 
United States Atomic Energy Commission 
Application August 13, 1945, Serial No. 610,647 

(Cl. 251–22) 12 Claims. 

The present invention relates to apparatus ca 
pable of being operated to select one of a number 
of passages and to place the passage thus Se 
lected in communication with another passage; 
and relates more particularly to an adjustable 
valve-like structure for securing a Sample of a 
gas from a chosen source and supplying it to a 
desired place. 
One of the applications of a device of the above 

mentioned character is in the selection of a gas 
or gaseous mixture to be fed into a mass Spec 
trometer, especially a mass spectrometer con 
prising a part of a system for continuously ana 
lyzing a gas and for continuously indicating its 
composition. It is often desirable, if not impera 
tive, that the composition of a gas stream in a 
manufacturing process be continuously recorded; 
and also that samples of it be taken in a prear 
ranged order at widely scattered points through 
out the plant and at any desired time. Formerly 
it was necessary to provide a separate gas con 
ducting line running from the desired point to 
the mass spectrometer or other analyzing means 
which necessitated a multiplicity of lines with at 
least one valve in each line. The operation of 
such a system in an orderly manner required a 
control board, or its equivalent, by means of 
which a large number of valves were operated 
simultaneously or in Some complicated Sequence. 
Not only have these former systems been exces 
sively difficult to set up and to operate; but they 
have led to errors in the results attained by the 
continuous analyzing and recording System. 

It is therefore a principal object of the present 
invention to provide improved selecting means 
whereby any one of a number of gas lines or gas 
sources may be placed in communication with a 
previously selected passage in order to supply gas 
samples to a desired point Such, for instance, as 
a mass spectrometer. 
Another object of the invention is to provide 

a unified device of the above character which is 
relatively simple in design and construction, and 
which may be easily installed and operated as 
well as readily manufactured. 

It is still another object of this invention to im 
prove the operation of and results attained by 
analyzing devices or other apparatus requiring 
fluids to be supplied to them from a number of 
sources by simplifying and improving the means 
for supplying such Samples. 
Other objects and advantages of this invention 

will appear in the following description and ap 
pended claims, reference being had to the ac 
companying drawings forming a part of this 
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Specification wherein like reference characters 
designate corresponding parts in the several 
views. 

Fig. 1 is a central longitudinal sectional view 
of one form of apparatus embodying the present 
invention. 

Fig. 2. is a cross-sectionalview of the form of 
the invention illustrated in Fig. 1 and is taken 
along the line 2-2 of Fig. 1 in the direction of 
the arrows. 

Fig. 3 is a sectional view of the upper portion 
of the apparatus illustrated in Fig. 1 and is taken 
along a staggered sectional line 3-3 of Fig. 2 
in the direction of the arrows. The positions 
of the handle 20 and pin 35 are also shown (in 
dotted lines in Figure 2) in order to bring out 
InOre Clearly that the section line was selected in 
Order to provide a central section of the offset 
handle and related parts. | 

Referring to the embodiment of the invention 
illustrated in the drawings and in particular Fig. 
1, the reference numeral O indicates an outer 
Casing or shell which is generally annular in 
shape. The casing O is capped at either end by 
an upper and lower end-piece shown at 2 and 

respectively; these three elements fo, if and 
2 forming a body for the device. This body 

pOSSeSSes or is provided with an interior cham 
ber 3. Within the lower end member f is an 
insert or seat 4 which is provided with a plu 
rality of passages 5, 5 opening into the cham 
ber 3. In the form of the invention illustrated, 
six of these openings shown at f 5 are provided 
(see Fig. 2); and they are arranged circularly 
as viewed from the top. These passages not only 
Open into the chamber; but each preferably leads 
to one of a plurality of connectors 6, 16. Each 
passage 5 forms a continuation of the internal 
passage in one of the connectors 6 to provide a 
continuous conduit or passage leading from the 
exterior of the device into the chamber 3. Each 
connector may be attached to a gas line or other 
wise communicate with a different gas source for 
conducting a gas or gaseous mixture into the 
chamber 3. It will be understood that this par 
ticular construction is but a preferred one and 
that other Suitable means of providing openings 
leading into chamber 3 may be employed. Also, 
the size, arrangement, and number of the open 
ings will depend upon circumstances and the pur 
pose for which the device is used. 
The reference numeral f designates a rotat 

able disc or plate which Overlies the top end men 

53 
ber 2. The disc or plate 7 is held for rotation 
with respect to the end member 2 by a retain 
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are positioned in alignment with one of the pas 
sages 5; and these members may be aligned with 
any passage 5 desired to be selected. The handle 

T20 is then rotated to lower the rod or stem 22 and 
therefore to lower the needle 30 until the needle 
30 is Snugly fitted within the opening of the se 
lected passage 5 in the manner shown in Fig. 1. 
As the handle 20 is rotated to lower the needle 

30, the pin 35 (Fig. 3) is moved downwardly, that 
is, it is also lowered and will enter one of the 
openings 3. These openings 3 are so arranged 
in the top surface of the member 2 that an open 
ing 37 is aligned with the pin 35 when the needle 
30 is aligned with a passage 5. However, it is 
not until the needle 30 and stem 22 are lowered. 
that the pin 35 enters the opening 37. 
When the device is adjusted in the manner 

described above, a gas entering the selected pas 
sage 5 will flow into the interior passage 3 of 
the needle 30 and will thereafter flow through 
the cross passage 33 and through the pipe or con 
duit, 32. Accordingly, this gas may be led to any 
point to which the outer end of the conduit 32 
is connected. 

It will be moted that the structure ilustrated" 
does not permit rotation of the disc 7 relative 
to the upper end member 2 when the stem 22 
and needle 36 are in their lowered positions. On 
the other hand, the pin 35 is automatically raised 
as the wheel 2 is rotated to raise the stem 22. 
Accordingly, when it is desired to position the 
needle 3 in another opening 5, the wheel 20 is 
rotated to raise the rod 22 which removes the 
needle 30 from the opening 5. At the same time 
the spring 36 will raise the pin 35. After a pre 
determinable amount of rotation of the wheel 
2, the pin 35 will clear the top surface of the 
end member 2 and permit rotation of the disc 

. The parts are so arranged that the pin 35 
will be in the opening 37 to lock the disc if the 
needle 3E is in an opening 5; and conversely 
the pin 35 will release the disc for rotation 
only when the needle 3 is clear of an opening 
5. This arrangement prevents inadvertent ro 

tation of the disc 7, rod 22 and needle 30 when 
the needle is seated in an opening A5, which would 
damage the device. The disc may then be 
rotated to position the needle 3) over any desired 
opening 5 and the handle 20 may then be rotated 
to lower the rod 32 to lock the disc and by cone 
tinued rotation may seat the needle 3 in the 
selected opening 5 in the manner above de 
Scribed. 

It is convnient to provide a generally circular 
arrangement of the openings 5, 25 in the man 
ner best illustrated in Fig. 2. However, it is not 
utterly necessary that these openings be so ar 
ranged provided that suitable means of moving 
the needle 30 or its equivalent to any of the open 
ings, as desired, is provided. In the particular 
form of the invention illustrated the openingS 5 
are arranged generally circularly; So it is neces 
sary to arrange the openings 37 also generally cir 
cularly, in order that an opening 37 may be prop 
erly positioned to receive the pin 35 when the 
needle 30 is aligned with an opening 5. However, 
the position of the openings 3 will depend upon 
the position of the pin 35 and the structure of 
the top end member 2. Various arrangements 
of these parts may be devised provided that the 
pin 35 may enter an opening 37 when the disc 
a is positioned to align the needle 30 with an 
opening 5. Only two of these openings 37, 3 
are illustrated in the drawings (Fig. 3) ; but it 
will be understood that more openings could nor 
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may be provided and that their position would 
be arranged in accordance with the foregoing de 
scription. 

It will be noted that the device especially illus 
trated in the drawings permits but one of the 
passages 5 to be placed in communication with 
the conduit 32. The gas flowing through the re 
maining passages 5 entered the chamber 3 and 
was removed by a suitable connection to a vac 
uum line. For instance, the vacuum line may be 
connected at the opening in the casing ?o shown 
in dotted lines at 4 (Fig. 1). However, it will 
be understood that the flow of gas may be cut 
off from one or more of the passages 5 which 
are not selected, if desired. Also, according to the 
modification of the invention illustrated in the 
drawings, it is always necessary to place one of 
the passages 5 in communication with the con 
duit 32 if the conduit 32 is to be connected to 
any of these passages. However, by a simple 
change in its construction, one of the passages 5 
could be altered to provide a blind recess or other 
suitable arrangement whereby the needle 30 could 
be cut off from any communication with gas paSS 
ing through the passages 5 or into the cham 
ber 3. 
The apparatus or device above described, espe 

cially the particular modification illustrated in 
the drawings, was intended for use with low vac 
tum systems having a relatively Small quantity 
of gas foWing in all of the passages or conduits 
5. It is accordingly best suited for these condi 

tions but could be adapted or employed for use 
under other circumstances as desired or needed. 

It will be noted that the present device is espe 
cially useful if the gases flowing are very valuable 
or are of a corrosive or noxious nature; for the 
bellows 28 very effectively prevents any leakage 
of the gas past the stem 22, which leakage is an 
undesirable feature of ordinary valves, or the like, 
having packing or sealing glands. 

Having illustrated and described our invention 
and having explained the principles thereof, it 
will be understood nevertheless that, within the 
scope of the appended claims, the invention may 
be practiced otherwise than Specifically illustrated 
and described. Furthermore, the phraseology or 
terminology employed herein is for purposes of 
description and not of limitation; for it is not 
intended to limit the invention beyond the re 
quirements of the prior art. 
We cairn: 
1. Apparatus for directing a fiow of fluid which 

comprises a member having an interior chamber, 
a plurality of conduits opening into said chann 
ber, a bodily movable element situated in said 
chamber and possessing an internal passage, said 
element being shaped for insertion within each of 
said conduits, adjustable means associated with 
said member and carrying said element for in 
serting and removing the element from said con 
duits and thereby connecting the interior pas 
sage in tha element with one of the conduits, 
and fluid conducting means connected to said 
element and communicating with said passage. 

2. Apparatus for selecting one of a number of 
fluid sources which comprises a body having an 
internal chamber, a plurality of fluid conducting 
passages opening into said chamber, a bodily mov 
able member having a portion constructed to fit 
within each of said passages and having an in 
ternal passage, a flexible conduit communicating 
with said internal passage, and means for moving 
said member to place said internal passage in 
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alignment with one of said fluid conducting pas 
S896.S. 

???? Apparatus for selecting one of a number of 
fluid sources which comprises a body having an 
internal chamber, a plurality of ports opening into 
said chamber, a movable member having a por 
tion constructed to fit within each of Said ports 
and having an internal passage, fluid conducting 
means communicating with Said passage, and 
means for moving said member to a selected port 
and also toward and away from the same to fit 
said portion within the selected port, whereby a 
passage leading to said port may be placed in 
communication with said fluid conducting means. 

4. Apparatus for the selection of one of a num 
ber of fluid sources which comprises a chamber, 
a plurality of ports in said chamber, passages 
leading to said ports, a movable member extend 
ing into said chamber, a closure carried by said 
member, a passage in said closure, and flexible 
fluid conducting means communicating with Said 
passage, said member being movable for align 
ment with as well as being movable toward and 
away from said ports, whereby said closure may 
cooperate with a selected port for conducting fluid 
flowing in the passage leading to said port. 

5. Apparatus for selecting one of a number of 
fluid sources which comprises a body having an 
internal chamber, a plurality of passages open 
ing into said chamber, a movable member having 
a portion constructed to cooperate with each of 
said passages and adapted to conduct fluid re 
ceived therefrom, fluid conducting means con 
nected with said member, means for aligning said 
member with a selected passage, and means for 
preventing misalignment of said member and 
said selected passage. 

6. Apparatus for establishing communication 
between a conduit and one of a plurality of other 
conduits, which comprises a body member having 
a chamber, a plurality of openings in Said chan 
ber, a member extending into said chamber, a 
part carried by said member and constructed to 
fit within each of said openings, an internal pas 
sage in said part, a flexible conduit leading to said 
passage, adjustable means supporting said mem 
ber for aligning said passage with one of Said 
openings and for inserting said part into and re 
moving the same from such an opening, and lock 
ing means operably associated with said adjust 
able means for maintaining the aforesaid align 
ment when said portion is inserted in a selected 
opening, whereby said selected opening may be 
placed in communication with said flexible con 
duit. 

7. Apparatus for establishing communication 
between a conduit and one of a plurality of other 
conduits, which comprises a body having an in 
ternal chamber, a plurality of passages opening 
into said chamber, a raisable and lowerable stem 
having a portion constructed to fit within any one 
of said openings and having an internal passage, 
a flexible conduit connected with said stem and 
communicating with said passage, means for 
moving said stem to place said passage in align 
ment with any one of said openings, and means 
operably associated with said stem for locking 
when the stem reaches a predetermined lowered 
position and releasing when the stem reaches a 
predetermined raised position, whereby one of 
said openings may be selected and placed in con 
Imunication with said flexible conduit. 

8. Apparatus for the selection of one of a num 
ber of fluid sources which comprises a chamber, 
a plurality of ports in said chamber, a passage 
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8 
leading to each of said ports, a rotatable mem 
ber, a rod carried by said rotatable member and 
extending into said chamber, means carried by 
said rotatable member for extending and retract 
ing said rod, a closure carried by said rod and 
having an interior passage, and fluid conducting 
means communicating with said passage, where 
by rotation of said rotatable member is adapted 
to align said closure with any one of said ports 
and whereby said extending and retracting means 
is adapted to seat the closure in the selected port. 

9. Apparatus for the selection of one of a num 
ber of fluid sources which comprises a chamber, 
a plurality of ports in said chamber, a passage 
leading to each of said ports, a rotatable mem 
ber, a rod carried by said member and extending 
into said chamber, means carried by said rotat 
able member for extending and retracting said 
rod, a closure carried by said rod and possessing 
an interior passage, a flexible fluid conducting 
conduit communicating with said passage, a lock 
ing element associated with and operated by said 
extending and retracting means, and openings 
adapted to receive said locking element, whereby 
rotation of said rotatable member is adapted to 
align said closure with any one of said ports and 
whereby said extending and retracting means i:; 
adapted to seat the closure in said port while 
moving Said locking element into one of the 
openings adapted to receive it to prevent rotation 
of said rotatable member when said closure is 
seated. 

10. Apparatus for the selection of one of a num 
ber of fluid Sources which comprises a body hay 
ing a chamber, a plurality of circularly arranged 
ports in said chamber, a passage leading to each 
of said ports, a rotatable member, an offset axially 
movable member extending into said chamber and 
carried by Said rotatable member a closure carried 
by said offset member and having an interior pas 
Sage, a flexible fluid conducting conduit in com 
munication with said passage, means carried by 
said rotatable member for axially moving said 
Offset member, a pin carried by said rotatable 
member and operably associated with said axially 
moving means, and openings in said body posi 
tioned to receive said pin when said closure is in 
alignment with one of said ports, wherchy opera 
tion of said rotatable member and of said axially 
moving means is adapted to seat said closure in 
a Selected port and also prevent rotation of said 
rotatable member when the closure is so seated. 

11. Apparatus for establishing communication 
between a conduit and one of a plurality of 
other conduits, which comprises a body having 
an internal chamber, a plurality of passages 
opening into said chamber, a raisable and lower 
able stem having a portion constructed to fit 
within any one of Said openings and having an 
internal passage, a flexible conduit connected 
with Said stem and communicating with said 
paSSage, means for moving said stem to place 
said passage in alignment with any one of said 
openings, and means operably associated with 
said stem for automatically locking the same in 
place when said stem is lowered into one of said 
openings and for automatically releasing wijnen 
said stem is removed from said opening. 

12. Apparatus for establishing communication 
between an outlet and one of a plurality of in 
lets which comprises a body having an internal 
chamber, a plurality of inlets leading to said 
chamber, a raisable and lowerable stem con 
Structed to fit within each of Said inlets and 
having an internal passage, a flexible conduit 
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connecting said passage with said outlet, means REFERENCES CTED 
for moving said stem to place said passage in The following references are of record in the 
alignment with any one of said inlets, means fle of tent: 
Operably associated with said stem for locking le of this patent 
the ??? in place ¥n it reaches a predeter- UNITED STATES PATENTS 
mined lowered position and for releasing when 
the stem reaches a predetermined raised position, N???'46 H ame M Date 8 
and sealing means in said chamber for prevent- 1. 718,530 § g ??? 
ing leakage past said stem, whereby one of said 23333 bson......... e 5. 9 
inlets may be selected and placed in communica- ' COOSO ------------ Nov. 9, 1943 
tion with said outlet. 

ATAFREDO. C. NIER. 
GERAD H. GOER2, 
RUDOLPH. B. THORNESS, 

  


