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[57] ABSTRACT 

A valve, particularly in combination with a needle sy- - 
ringe, for containing ?uids, i.e;, liquids or gases, within 
a con?ned space. The valve per se includes a body 
comprising a tubular member ('e.g., the barrel of a sy 
ringe), which contains an inner resilient tubular mem 
ber within its axial opening. A lateral opening is pro 

- vided within the walls of both the tubular members and 
a stem, containing a cut-away portion or lateral open 
ing, is slidably mounted within the laterally oriented 
wall opening of the tubular members for opening and ‘ 
closing the valve. In another embodiment, the valve is 
employed in combination with a container. In this com 
bination, the valve body contains, additionally, a cylin 
drically shaped septum mounted in series with the 
stem. The septum, contained within an intersecting 
passageway, lies across the opening or passageway, 
through the valve body to provide: an effective leak-. 
proof seal. The valve can be opened to permit exposure 
of the septum to the valve exterior‘. Exposure of the 
septum in such manner permits withdrawal or injection 
of fluid from the enclosed container. The valve is also 
adaptable for use with conduits of various types, and 
can be employed, e.g., in sample inlet systems as con 
ventionally used in modern an'alyticalinstruments. 

10 Claims, 8 Drawing Figures 
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VALVES AND VALVE NEEDLE SYRINGES 
This is a continuation-in-part of application S.N. 

879,232 filed Nov. 24, 1969 now US. Pat. No. 
3,603,471, covering septum- valves, the disclosure of 
which is hereby incorporated by way of reference. 
This invention relates to in-line valves or apparatus 

for containing ?uids, i.e., liquids and gases, or both, 
within a con?ned space prior to passage of the ?uid 
through the valve at the desired time. In the most pre 
ferred combination, the valve is employed as an inte 
gral part of a needle syringe, and in other combinations 
the valve is employed with a container, or in a line, con 
duit, or sample inlet system. In these latter usages, the 
valves are provided with seal features, especially 
adapted for use in con?ning fluids until such time'as it 
is desired to withdraw ?uid from or inject other ?uid 
into the con?ned space, e.g., as in a container or sam 
ple inlet system ‘of the type such as is widely used in 
modern analytical instruments. 
Numerous problems and difficulties are associated 

with various prior art valves used to contain liquids and 
gases, especially at considerable pressures, e.g., ranging 
several hundred pounds per‘square inch. Leakage is 
commonplace and hence most valve designs cannot be 
employed with the high accuracy and precision re 
quired for use in modern analytical instruments, e.g., 
mass spectrographs or gas chromatographs. Moreover, 
most valves cannot be opened substantially instanta 
neously, i.e., within a fraction of a second, as required 
in such instrumentation. Failure in this regard inevita 
bly results in poor analyses. v . .. 

Accordingly, it is among the objects of this invention: 
To obviate these and other problems and difficulties 

and to provide reliable valves, i.e., valves which do not 
readily leak and which are capable of retaining ?uids 
under pressure ranging from several hundred to a thou 
sand pounds per square inch, and higher, but which ?u 
ids can be readily quickly released through the valves 
when desired. ‘ , 

To provide a valve which makes the con?nement of 
even highly volatile ?uids feasible, without adverse ef 
fect or change caused by the external environment. 
To provide a valve not only effective for preventing‘ 

such adverse effect of change, or loss of ?uid from a co-. 
nined space when closed, but yet one which can be very 
rapidly effectively opened--viz.;v within only a fraction 
of a second--to permit injection (or withdrawal) of 
?uid therethrough. , 

To provide unique valve-container (or valved sy 
ringe) combinations by virtue of which even highly vol 
atile ?uids can be contained without adverse effect, 
change or loss of contents from the container (or valve 
syringe), even after repeated usage, and wherein the 
?uid withdrawn therefrom is truely representative of 
that originally supplied to the container (or valved sy 
ringe). I 

-To provide unique valve-sample inlet system combi 
nations by virtue of which ?uid specimens can be in 
jected therein conveniently, easily and without loss of 
?uid. 
To provide such valve-container, and valve-sample 

inlet combinations which are readily adapted for reuse 
by virtue of easily changeable septum portions. 
To provide valves and valve-combinations, the valve 

portions of which contain stems, of uniform diameter, 
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is compact and readily continuously opened and closed 
with great rapidity, without need for lubrication. 
To provide valves of this character which are rela 

tively simple, easily assembled or disassembled, and 
relatively inexpensive to manufacture. 
These and other objects will be apparent in view of 

the present invention which relates to an in-line valve 
for use in various combinations, preferred among 
which is a valve needle syringe. The valve per se com 
prises, in combination, a valve body, or tubular mem 
ber, within the axial opening of which is snugly ?tted 
a tubular resilient ‘member. A lateral opening or pas 
sageway is provided through both of the tubular mem 
bers, this opening intersecting with the axial opening 
extending through the tubular members, and a slidable 
stem is provided therein. The laterally slidable stem is 
provided with a cut-away portion or lateral opening 
which, when aligned with the axial opening through the 
tubular member, provides a passageway for transfer of 
?uids therethrough. In a most preferred combination, 
the valve is provided on the forward end of the barrel 
of a needle syringe-In other preferred combinations, 
the valve is mounted upon various kinds of containers, 
or even in a line or conduit, including especially sample 
inlet systems such as employed in modern analytical in 
struments. ' 

A feature of the invention is that the lateral opening 
or bore in which the slidable stem is mounted is of uni 
form cross-sectional diameter from end-to-end, as is 
the stern which is mounted therein. Both the bore and 
the stem are ultra-smooth,~-with the exception of the 
cut-away portion or opening in the latter, by virtue of 
which the valve can be opened to the transfer of ?uid. 
The bore itself is ultra-smooth from end-to-end, and 
the stem mounted therein is preferably of slightly larger 
external diameter to provide a tight leak-proof ?t. In 
general, it is preferable that the external diameter of 
the stem range from about 0.005 to about 0.025 inch, 
and more preferably from about 0.005 to about 0.015 
inch, larger than the internal diameter of the lateral 
opening or bore.’ The larger the diameter of the‘stem 
employed, the greaterv the tolerable oversize. Gener 
ally, stems of ‘about one-sixteenth inch diameter are 
oversized about 0.005 inch whereas stems of about 
three-sixteenths inch diameter are oversized about 
0.015 inch to assure free movement, while yet provid 

‘ ing an effective leak-proof seal against pressures rang 
ing up to about 1,000 psig, and higher. In thislmanner 
of mounting the stern, very fast movement is permitted 
in opening and closing the valve. The stem slides freely, 
and uniformly, without binding. The “squeeze” on tthe 
stem is thus uniform. In most syringes of ordinary size, 

' it is thus quite feasible to open and close a valve of this 
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readily freely slidable within ultra-uniformly smooth . 
bores within the valve, or valve body, and a valve which 

type used in combination therewith in a small fraction 
of a second, generally no more than about 0.1 to about 
0.5 second, or even less. This provides a considerable 
advantage over typical prior .art valves, e.g., in the in 
troduction of ?uid specimens or samples to modern an 
alytical instruments such as mass spectrographs or gas 
chromatographs. 
These and other features and advantages will be bet 

ter understood by reference to the following detailed . 
description and to the accompanying drawings to 
which reference is made in the description. 
Referring to the drawings: 
FIG. 1 is-a side elevation view, in section, showing an 

especially preferred type of valved needle syringe. The 
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valved portion of the syringe, shown in closed position, 
is provided with a laterally movable stern for opening 
and closing the syringe for withdrawal or injection of 
?uid; and a wash port or opening for cleaning the nee 
dle. . 

FIG. 2 depicts a modi?cation of the apparatus as may 
be desirable for mounting of the needle at the forward 
end of the syringe. 
FIG. 3 is a fragmentary sectional side elevation view 

identical to FIG. 1 except that the valve is shown in 
open position. 
FIG. 4, also-a fragmentary sectional side elevation 

view, is the same as FIG. 1 ‘except that the stem has 
been moved in the opposite direction for opening of the 
wash port which is used in cleaning the needle. 
FIGS. 5 and 6 depict a valve generally similar, at least 

in part, to that described by reference to the preceding 
?gures except that, in this instance, the valve is em 
ployed on a screw-cap valve or container provided with 
a septum. 
FIG. 7 depicts a valve-container apparatus combina 

tion much as described in the foregoing ?gures except 
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that in this‘instance the container is in the form of a _ 
septum bottle. . . 

FIG. 8 depicts'the valve as used with a line or con 
duit, or in a sample inlet system, as conventionally used 
in modern analytical instruments. 
Referring to the sequence represented by FIGS. 1-4, 

there is shown generally a preferred type'of valve nee 
dle syringe v10. The barrel of the needle syringe is 
formed by an enclosing well 1 lot‘ substantially uniform 
cross-sectional diameter, generally constructed of 
transparent material bearing indicia marks, if desired. 
One end of the .barrel 11 is provided with a ?anged 
member 12, generally constructed of metal, and within 
the barrel 11 there is snugly ?tted a slidable plunger 13 
movable throughout substantially the length of the bar 
re] 11. A valve is provided at the opposite or forward 
end of the barrel. The valve body comprises a collar 15, 
generally constructed of metal, and within the internal 
portion thereof is ?tted a tubular shaped member 16. 
The latter member is generally constructed of a rigid or 
semi-rigid plastic or other type of resilient material. 
The forward portion of the member 16 is generally ta 
pered to provide a male luer mount for containing a 
hollow or tubular needle 17. Optionally, as shown in 
FIG. 2, the male luer mount 16 can support an addi 
tional female luer mount 16,, for better stabilization 
and support of the needle .17. A stop 17, can also be 
provided, if desired, to prevent overinsertion of the 
needle 17 within the luer mount 16. There are ‘various 
other ways andfmeans known to the art in which the 
needle 17 can be mounted at the forward end of the, 
barrel. 
The forward portion of the needle syringe 10, as indi 

cated, is valved. The openings through the tubular nee 
dle l7 and the tubular member 16 are thus contiguous 
and communicated with the opening through the barrel 
l1, and also lie upon a common axis. A uniform diame 
ter, smooth bore, lateral opening is provided within the 
wall of the collar 15, and tubular member 16, this open 
ing extending from wall-to-wall and therein is mounted 
a slidable stem 18. At one side of the stem 18 there is 
provided a cut-away portion or area of reduced cross 
sectional diameter 21 (or lateral opening), and at the 
other side thereof a wash port or opening 22. The posi 
tion of the cut-away portion 21 and opening 22 can be 

25 

35 

45 

50 

55 

65 

4 
varied, as desired, by shifting the stem 18 as by inward 
movement of knobs 19,20, respectively. 
A feature of this valve-syringe combination is that the 

stem 18 serves a dual function. Aside from its valve 
function, the stem 18 retains the tubular member 16 
tightly in position, thus eliminating any need for creat 
ing a bond of some type between the tubular member 
16 and collar 15. 

In the position described in FIG. 1 the central portion 
of the stem 18 lies across and blocks the axial opening _ 
through the needle 17 and tubular member 16 so that 
the valve, and consequently the inside of the barrel it 
self, is closed to ingress or egress of ?uid. Thus, a mea 
sured quantity or volume of ?uid V, as may be desired, 
can be stored within the barrel 11. When it is required 
to quickly inject the quantity V of ?uid, the valve is 
opened as shown by reference to FIG. 3. The stem 18 
is thus pushed inwardly by action upon the knob 19, 
this causing the cut-away portion 21 of the stem to be 
come aligned with the axial opening through the tubu 
lar packing 16. Inward movement of the plunger 13 (as 
shown by the direction of the large arrow) by action 
upon the handle 14, causes ejection of ?uid through the 
tubular needle 17. In this same open position of the 
stem 18, the internal portion of the barrel 11 can be re 
?lled from a ?uid source by movement of the plunger 
13 in the opposite direction. The valve is then closed 
and the fluid stored by movement of the stem 18 in the 
opposite direction, back to the position shown by refer 
ence to FIG. 1. 
The tubular needle 17 can be cleaned or washed by 

movement of the stem 18 in the extreme opposite di 
rection as shown by reference to FIG. 4. . Thus, by 
movement of the stem 18 in the extreme opposite di 
rection, the internal portion of the barrel 11 is closed 
to ingress or egress of ?uid but now the lateral opening 
22, which extends through the stem itself, communi 
cates the forward portion of the tubular needle and 
packing opening to the exterior. Purging ?uids can thus 
be introduced via the opening 22 to wash or clean the 
needle 17. As a last step, gas can also be introduced, if 
desired, to dry the inside of the needle 17.v 

In the series of ?gures shown by reference to FIGS. 
5-6, a valve, similar in operation to that described by 
reference to the preceding ?gures, is ?anged and 
shown in combination with a container or bottle 37, 
?lled to a level 38 with a volatile liquid composition. 
The body of the valve 30 is constructed of a tubular 

member formed by the enclosing wall 31, providing an 
axial opening 29 which leads into the vapor space 
‘above the liquid level 38. The passageway 29 is later 
ally intersected by‘a second passageway within which 
is contained a cylindrical shaped septum 32, con 
structed of a resilient or elastic material, e.g., rubber. 
The passageway 29 is thus sealed by a septum 32, and 
therebelow is provided a valved section. A stem 33, 
provided with knobs 34,35 and a lateral opening 39, is 
thus slidably mounted within a lateral or transverse 
opening through wall 31. The stem 33, in this embodi 
ment, might also be a cut-away portion, or portion of 
reduced diameter, as shown by reference to the preced 
ing ?gures. In the position described in FIG. 6, the stem 
33 lies across, seals off, blocks, or closes the axial open 
ing 29 so that the valve is closed. ' 

In the screw-type valve, or valve-container combina 
tions, the lower portions of the tubular member 31 is 
also provided with a ?anged end portion containing a 
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peripheral groove within which rests a resilient packing 
or O-rlng 28. The O-ring 28 is pressed between the 
upper side 27 and the lower side 26 of the ?anged end 
portion and pressure is maintained on the O-ring 28 by 
tightening down on the open-centered screw-cap or 
cover 36 which is threadably engaged to the top of bot 
tle 37. It is thus to be observed that'the upper side 27 
of the ?anged member is pressed downwardly by the 
cap 36 and the O-ring 28 is compressed between mem 
ber 26,27 shown as an integral construction in this in 
stance, which rests atop the upper rim of bottle 37. In 
this fashion, the O-ring 28 is thrust downwardly against 
the lower side 26 of the ?ange portion, which is pressed 
downwardly against the bottle rim to form an effective 
leakproof seal. 

In the closed position of the valve 30, as shown by 
reference to FIG. 5, the ?uid contents of the bottle 37 
are maintained completely isolated from the external 
environment. Highly volatile ?uids, and mixtures of 
such ?uid components, will retain their original compo 
sition and condition without signi?cant change as 
would be expected even when such fluids are loaded 
and contained in ordinary bottles or containers. Such 
high degree of isolation can even be maintained in ac 
cordance with the‘ present invention, however, even 
after the bottles have been once opened,or repeatedly 
opened. ' V ' 

‘The valve structure, in combination with the septum, 
permits removal of ‘contents of thebottle 37 without 
exposure to the atmosphere. Stern 33 can thus be 
moved to the left by action on knob 34 or 35 as shown - 
by speci?c reference to F IG. 6. The contents of they bot 
tle 37 nonetheless remain protected from exposure to 
the atmosphere because of the presence of the septum 
32. In this position of the valve stem, however, the nee 
dle of a syringe (e.g., needle 17 of syringe 10) can be 
passedthrough the septum 32 and into. the liquid for 
withdrawal of a-?uid specimen. The needle can be 
withdrawn back through vthe septum which in itself 
tends to return to its original unstretched, unruptured 
position to minimize or prevent leakage of ?uid from 
the bottle 37. Immediately after the‘withdrawal of ?uid, 
the valve 30 is again closed as again shown by reference 
to FIG. 5 to protect the ?uid content. This process can 
be repeated ad in?nitum until the bottle 37 has been 
emptied. The elimination of changes brought about by 
entry of air into such containers, escape of highly vola 
tile components as by diffusion and pressure increases, 
particularly as ‘occurs after such bottles or containers 
are once opened, is striking. This is particularly impor 
tant with regard to standard ?uid used in‘highly accu 
rate modern analytical instruments. 
Another type of valve-container combination is 

shown by reference to FIG. 7, though the principle of 
operation of the valve per se is identical to that shown 
and described by reference to preceding FIGS. 5 and 
6. Thus, there is shown a valve 40, the body of which 
is formed by an enclosing ‘wall 41, which provides a 
passageway or opening 46 wherein there is mounted, 
within an intersecting passageway, a cylindrical shaped 
septum 42 and a stem 43, provided with knobs 44,45 
and a lateral opening 46, the operation and function of 
which in opening and closing the valve 40 is as de 
scribed by reference to the preceding ?gures. Knobs 
44,45 are thus actuated to shift the position of stem 43 
to align and misalign the opening 51 (or cut-away por 
tion) with passageway 46 to open and close the valve. 
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6 
The lower portion of the valve is enlarged to provide a 
cylindrical portion of external diameter substantially 
equal to the internal diameter of the neck of the bottle 
47. O-rings 48,49 are mounter within laterally oriented 
periperhal grooves, these being contained within an 
outer jacket 52 which, when compressed within the re 
stricted opening of the neck of bottle 47, provides an 
effective leak-proof seal. 
Referring to FIG. 8 there is shown a valve 60 suitably 

mounted via ?anged connections upon a conduit 69, 
constituting in this instance a sample inlet system. The 
valve 60 is formed of an enclosing wall 61 within which > 
is provided a tubular member 62, containing an inter 
nal opening or passageway 63 which is communicated 
with the opening through the conduit 69. The valve 60 . - 
is also provided with a lateral opening or passageway 
within which is mounted a movable stem 64. The stem 
64 is provided with an opening 65 for alignment or mis 
alignment with the passageway 63 to open and close 
the valve. 
The valve, a one-piece assembly, provides a sample 

injection station. 70. The entire assembly is secured by 
suitable connection to the conduit 69. A cylindrical 
shaped septum 71 is provided within a passageway lat 
erally intersecting the passageway 63. The needle por 
tion of a syringe (e.g., needle 17 of syringe 10), con 
taining a measured ?uid specimen, can be passed 
through the septum 71 and sample injected into the 
passageway where it can be picked up by carrier gas fed 
into the sample inlet system via conduit 72. Escape of 
?uid is minimized, and essentially completelyelimi 
nated 'upon closure of valve 60. A feature of this em 
bodiment for application to sample inlet system, as in 
all the foregoing combinations, is that the septum can 
be readily changed without disassembly of the sample 
inlet system. i ' 

The apparatus of the present invention can becon 
structed of conventional materials, or essentially any 
material subtantially inert to chemical or corrosive ,ac 
tion‘ by the ?uid, or contained elements. The valve 
body, or the stem, can thus be conveniently con 
structed of various metals, e.g., ferrous metals such as 
iron, iron alloys, steel, stainless steels, and the like; or 
brass, copper, bronze, chrome, and the like. Plastics 
and plastic-like materials, e.g., polystyrene, polyvinyl 
chloride, glass, and the like, can also be employed. The ' 
material can be solid or of laminar construction, and 
can be provided with a protective ?lm, coated, plate, 
or the like, particularly those ?lms known to be unreac 
tive or impervious to known chemicals. " 
The tubular member, and all portions of the devices 

in contact with ?uid, is preferably constructed of a rigid 
or semi rigid, resilient form of plastic or‘plastic-like ma- , 
terial. The self-lubricated plastics are especially pre 
ferred in this capacity, and are also suitable for applica 
tion in the form of protective ?lms. The poly?uorinated 
ethylene polymers, notable among which is polytetra 
?uoroethylene (Te?on), are particularly outstanding. 
The cylindrical shaped septums are constructed of 

conventional resilient or elastic-like materials, such as 
natural or synthetic rubbers, gasket materials, and the 
like. - ' . . » 

' It is apparent that various changes, such as in abso 
lute or relative dimensions of the parts, materials used, 
and the like, as well as the suggested mode of withdraw 
ing or delivering ?uids, can be made without departing - 
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the spirit and scope of the invention, as will be apparent 
to those skilled in this art. 
Having described the invention, what is claimed is: 
l. A valve suitable for ?tting upon an enclosure 

within which ?uid can be placed and contained com 
prising, in combination, 
a tubular member formed by an enclosing wall pro 

viding an axial opening therethrough, 
a lateral opening within the wall of said tubular mem 
ber which intersects with the axial opening through 
the said tubular member, ' ' 

a stem, provided with a lateral opening therein, slid 
ably mounted 'within the said lateral opening 
through the tubular member, 

a septum which lies across, covers and seals a section 
of the axial opening through the tubular member, 

whereby movement of said stem to align the lateral 
opening of the stem and the axial opening opens 
the valve such that penetration of the septum can 
be made for injection of ?uid, and misalignment of 
the lateral 'opening and axial opening closes the 
valve and prevents ingress or egress of ?uids 
through the valve. 

2. The apparatus of claim 1 wherein the tubular 
memberis comprised of a pair of members, one ?tted 
snugly inside the other, the outer member is constituted 
of metal and the inner member is constituted of a resil 
ient material. ' 

3. The apparatus of claim 2 wherein the resilient ma 
terial of which the inner member is composed is Te?on. 

4. The apparatus of claim 1 wherein the tubular 
member contains a ' second lateral opening there 
through, and the septum is ?tted therein. _ 

5. A valve suitable for ?tting upon the enclosing wall 
which forms the neck of a bottle to provide an enclo 
sure therewith, such that ?uids con?ned with said bot 
tle can be permitted ingress and egress therefrom only 
through the opening and closing’ of said valve, compris 
ing in combination 
a tubular member formed by an enclosing wall pro 

viding an axial opening therethrough, 
a ?ange formed by an outwardly flared wall portion 
of said tubular member, the ?ange being located at 
the lower end of said tubular member and adapted 
for contact with the enclosing wall which forms the 
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8 
neck of said bottle, 

a lateral opening within the wall of said tubular mem 
ber which intersects with the axial opening through 
the said tubular member, . 

a stern provided with a lateral opening therein slid 
ably mounted within the lateral opening through 
said tubular member, 

a septum which lies across, covers and seals a section 
of the axial opening through the tubular member, 

whereby movement of said stem to align the lateral 
opening of the stem and the axial opening opens 
the valve that penetration of the septum can be 
made for withdrawal of ?uids, and misalignment of 
said lateral opening and axial opening closes the 
valve and prevents ingress and egress of ?uids from 
the bottle. 

6. The apparatus of claim 5 wherein the tubular 
member is provided with a second lateral opening and 
the septum is located within said second lateral open 
ing. 

7. The apparatus of claim 6 wherein the septum is the 
outer member of the series constituting the septum and 
lateral opening within the stem. 

8. The apparatus of claim 5 wherein the tubular 
member is-constituted of Te?on. 

9. The apparatus of claim 5 wherein the outer periph 
eral edge of the ?ange located on the lower portion of 
‘the valve is recessed and contains an O-ring, and the 
valve can be secured to the bottle via an open-centered 
cap, the tubular portion of the valve being extendable 
through the opening in the center of the cap, while the 
?anged portion is held in place atop the container via 
threadable engagement between the cap and the top of 
the container, and whereby the downward pressure ex 
erted by the cap causes extrusion of the O-ring against 
the internal surfaces of the cap to seal the bottle. 

10. The apparatus of claim 5 wherein that portion of 
the valve constituting the lowermost portion of the tu 
bular member is projected below the ?ange and is pro 
vided with a circumferential groove within which an O 
ring can be ?tted, and the valve can thereby be fitted 
into and sealed within the bottle by pressing the lower 
most portion of the tubular member into the neck of 
the bottle. ' 

* * * * * 


