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The present invention relates to suction containers for 
taking samples of body ?uids, such as blood, and is an 
improvement upon the plastic sampling tubes of the type 
disclosed in the United States Lockhart Patent No. 2,727, 
516 of December 20, 1955, for Medical Sampling Devices 
and Specimen Containers, as well as upon blood sampling 
evacuated glass tubes of conventional construction some 
of which are marketed as “Vacutainers.” . 

It has been recognized that it is desirable that manipula 
tions of such devices by an operator, such as a doctor or 
nurse, preparatory to taking samples of body ?uids there 
with, be simpli?ed. This is particularly true with respect 
to the identi?ed plastic tube type which require collapsing ~ 
of the tube (which may involve folding it) to expel the 
sterilized air from its chamber for converting the latter 
to a suction chamber upon release of the tube. If the 
collapsed tube must be held collapsed or folded to main 
tain its chamber evacuated until its inlet or suction pas 
sage is equipped with a sampling needle and then the 
latter is thrust to communication of a patient’s vein or 
?uid pocket in his body, or while the sampling tube is con 
nected by the operator to such a needle which has re 
mained in the patient’s ?esh in communication with a vein 
or such pocket, these required manipulations may be dif 
ficult or annoying to either the operator or the patient 
as well as dangerous. Thus, while for various reasons 
familiar to those who take such samples the collapsible 
plastic sampling tubes may be desired as offering certain 
advantages over previously evacuated and sealed glass 
sampling tubes, many hospitals and operators prefer the 
latter because they make the taking of the samples a 
simpler procedure. The present invention developed from 
a realization that the sampling procedure with such plastic 
sampling tubes could be simpli?ed by equipping the tubes 
with closures having manipulative valves. 
Many problems were encountered in the development of 

suitable valving structure and equipping such plastic tubes 
therewith. Leakage of air to the suction chamber in all 
positions of the valve had to be avoided. Also, the valve 
equipped sampling tube had to be adapted to prevailing 
practices in the treatment and care of patients and the tak 
ing of one or successive samples of body ?uids, such as 
blood, from them which may require association with or ' 
connection to equipment designed for other purposes, 
such as intravenous feeding or blood donor sets. Avoid 
ance of contamination of withdrawn samples had to be 
assured to the complete satisfaction of all concerned. 
And the structure had to be versatile for ready adaptation 
to various habits of operators and differing requirements 
of hospitals and doctors. These and other problems are 
solved in ef?cient and acceptable manners by devices of 
the present invention. ' 

Another object of the present invention is to provide 
various forms of the valved closures of the evacuated 
sampling tubes which embody ?uid-tight sealing means 
effective in all mounted positions of the valves effectively 
to isolate the suction chambers from the ambient atmos 
phere. 
A further object of the invention is to provide valving 

closures in forms readily mountable to such collapsible 
plastic or rigid evacuated tubes when each is provided 
with an open end equipped in a ready manner‘ with simple 
closure engaging means. 

Still another object of the invention is to provide forms 
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of the device which permit ready addition thereto of easily 
manipulative and protective supplemental external valving 
means. 

An additional object of the invention is the provision 
of embodiments which permit ready communication to 
their suction chambers of sampling tubing by means of 
cannulas either connectable to the manipulative valves 
thereof or by thrust through the valved closures. 
A still further object of the invention is to provide struc 

tural embodiments which are readily constructed and per 
mit e?icient use and operation. 

Other objects of the invention will in part be obvious 
and will in part appear hereinafter. 
The invention accordingly comprises the features of 

construction, combinations of elements, and arrangement 
of parts, which will be exempli?ed in the constructions 
hereinafter set forth, and the scope of the invention will 
be indicated in the claims. 

For a fuller understanding of the nature and objects of 
the invention reference should be had to the following 
detailed description taken in connection with the accom 
panying drawings, in which: 
FIG. 1 is an exploded side elevational view, with parts 

broken away and in section, of an embodiment of the 
valved body-?uid sampling tube of the present invention, 
to about normal scale; 

FIG. 2 is an enlarged axial section of the valved closure 
equipped end of the sampling tube shown in FIG. 1, with 
parts broken away; 

FIG. 3 is an axial section of an elastic valve seat unit 
or cup shown in FIG. 2, illustrating the relaxed condition 
thereof before mounting; 
FIG. 4 is an inner or bottom end view of the valve body 

or cup shown in FIG. 3 ; 
FIG. 5 is a perspective view graphically illustrating 

manipulative collapse of the sampling tube shown in 
FIG. 1 and the attendant expulsion of the gaseous fluid 
or sterilized air in its chamber; 

. FIG. 6 is an enlarged sectional view taken substarn 
tially on line 6—~6 of FIG. 2, illustrating a valving action 
shown in FIG. 5 which permits expulsion of the contained 
gaseous fluid; 7 

FIG. 7 is a perspective view of the body-?uid sampling 
tube illustrated in FIG. 5 after collapse thereof for sub 
stantial evacuation of its chamber and closing of its valves, 
readied for the taking of a sample of body ?uid by suc 
tion to be performed by the collapsed chamber; 
FIG, 8 is another perspective view of the collapsed 

body-?uid sampling tube illustrated in FIG. 7, with parts 
of the closure structure broken away and in section, de 
picting connection thereof to a patient’s vein, by conven 
tional suction tubing of a blood donor set, with the valved 
closure in its valve-closing position; 

Phil. 9 is another perspective view of the structure 
shown in FIG. 8, with parts broken away and in section, 
showing the valved closure manipulated to valve-open 
position and showing, as a consequence, a sample of 
blood being sucked into the chamber; 
FIG. 10 is an enlarged axial sectional of the closure 

end of the sampling tube shown in FIG. 9, similar to 
FIG. 2, and illustrating the action of taking a blood 
sample therewith; 
FIG. 11 is an ‘enlarged side view, with parts broken 

away and in section, of the same closure end of the sam 
pling tube illustrated in PEG. 10, showing the parts in ' 
valve-closed positions after the completion of the taking 
of the blood sample and the attendant disconnection of the 
suction tubing; 

FIG. 12 is an enlarged side view of the closure end of 
the blood sampling tube illustrated in FIGS. 10 and 11, 
with parts broken away and in section, illustrating the 
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taking of a blood sample with different suction tubing 
equipment; - . I 

FIG. 13 is a view similar to FIG. 12, illustrating the 
closure in its valve-‘closed position with the suction tubing 
separated therefrom; i , . V . _ 

FIG. 14 is a view'similar to FIG. 12,'but with chamber 
container parts shown only inside elevation and a closure 
neck in axial section connected to a different type of 
sample taking equipment; ’ 
FIG. 15 is a view of the closure end of the sampling 

tube as illustrated in FIG. 13 showing the mount of a 
protective cover cap on the tip end of the closure stem; ‘ 

FIG. 16 is'an enlarged sectional view of the head end of 
a sampling tube similar to that illustrated in FIGS. 1 to 
15 incl., with parts broken away, illustrating another em 
bodiment of the valving equipment thereof and depicting 
in dotted lines another method of communicating the 
suction chamber with suction tubing; _ 
FIG.,17 is a sectional view with parts broken away, 

of a variation of the closure and valving structure of 
FIG. 16; ' 

FIG. 18 is a sectional view, with parts broken away, of 
the head end of another embodiment of the collapsible 
sampling tubes illustrated in FIGS. 1 to 17 incl.; 
FIG. 19 is a sectional view taken. substantially on line 

19-19 of FIG.’ 18; a a. 
FIG. 20 is anraxialr section of the head end of a modi 

?ed form of the collapsible sampling tube illustrated in 
FIG. 2, showing in side elevation a different type of valv 
ing closure associated therewith; 

FIG. 21 is a view similar to FIG. 20, with parts broken 
away, showing a modi?ed form of the valving closure 
thereof; , 1 _ . 

FIG. 22 is a sectional view similar to FIG. 20 of a 
further modi?cation of the valving closure and head end of 
the collapsible sampling tube, showing parts of the closure 
brokenaway and'in section and illustrating it in valve 
open position; and I , 

FIG. 23 is a sectional view taken substantially on line 
23-23 of FIG. 22 and showing valve parts in their valve¢ 
closed positions. . 

Referring to the ‘drawings, in which like numerals identi 
fy similarrparts throughout, it will be seen that the ii 
;lustrated embodiments of the present'body-?uid sampling 
.tube invention comprise, in combinatiomthe following 'as 
sociated- elements and parts. -These include aireceptacle ‘ 
having a suction chamber and a tubular end de?ning an 
inlet passage communicating with the chamber. ,A clo 
sure is rotatably mounted to this tubular end and‘has a 
through passage for supply 'ofbody-?uid, such as blood, , 
to' the inlet passage. The; closure includes a valve which 
has a ported valve seat carried by either the tubular end 
of the suction chamber or the closure, and a cooperating 
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'open. 
. vided with a substantially cylindrical, flexible, elastic side 7 
wall section 2 provided with a head end 3, preferably 1 

* a . . 

ble tube '1 of the present invention preferably is molded 
from substantially transparent polythene with its back end 

The collapsible plastic tube 1 preferably is pro 

molded integral therewith, and with its initially open 
back end 4 closedby pinching and sealing the vopposite 
sides together, so as to form a collapsible receptacle or 
container having a closed internal chamber 5. 
The head end 3' is in the form of a tubular end which 

is preferably provided as an integral,‘externally-threaded, 
, tubular neck 6 connected to, the container proper by an 

' annular shoulder 7 and having a through bore 8 serving 
as an inlet passage communicating with the suction 
chamber 5. The tubular neck 6 terminates in a circular 
lip 9 with the neck bore 8 equipped with an annular, 
internal, constricting bead lb. The external threading 
of the neck 6 may, if desired, be limited to the root 
section thereof, such as is illustrated by threads 11. 
The head end 3 of the container or receptacle 1 of the 

FIGS. 1 to 15 inclv embodiment is provided with valving 
mechanism which includes an elastic cylindrical cup 12 
having an annular lip 13 at its outer end and, as will be 
best understoodrfrom FIGS. ‘2 and 3, a closing transverse 
wall 14 at its inner end and an intervening side wall 15 

7 together de?ning a cylindrical well 16. The side wall 

40 

movable valve element is carried by the other of these . 
two parts with the valve element cooperatively engaging 
the valve seat in a?'owrblocking relation in one rotational 
position of the closure.‘ In another rotational position of 
the closure the valve element is located in flow permit 
ting relation with respeot to the valve seat.‘ ' Fluid-tight 

‘sealing means are interposed between the tubular end of 
the receptacle and the closure rotatably mounted thereto, 
with this ?uid-tight sealing means located at a point out; 

The interposed ?uid-tight sealing 
means .inCludesinterengaging structure maintained in 
fluid-tight engagement in all mounted positions of the 
closure. so as i to’ prevent leakage of ' external atmosphere 
inward thereof in open and closed positions of the valve 

' while permitting free rotation of-the closure relative to the 
tubular end of the receptacle. . .. _~; 7 _ 

' rtiwill be seen from FIGS. '1 to 15 incl. that an embodi 
'ment of the present invention may be inthe form of a 
flexible, elastic collapsiblertube or tubular’, receptacle 1, 
‘preferably formed, of light-transmitting material to allow ' 
a person readily to see into the chamber thereof, such as‘ 
a‘ polyethylene composition. -The'_, elastic plastic collapsi 

threadedlengagement of the closure cap skirt'23. upon I 
the externally-threaded container neck '6_ permits relative 

15 ofrthe valve body or cup 12 is' provided externally 
with an'annular groove '17. The valve body 12 may be 
molded from any suitable elastic material, such as natural 
or synthetic rubber, and thus it may. be inserted or 
forced snugly into the neck bore‘ 8 to the position illus~ 
trated in FIG. 2 with theannular internal neck bead'10 
snapped into the annular groove 17 and with the cup 
lip 13 lapping over the transverse neck lip 9. The clos-' 
ing transverse wall 14 at the inner end of the valve cup 
12 has an outward side or face 18 within the well 16 
which de?nes a valve seat, and a plurality of porting 
openings’ 19, such as a diametrically located pair there 
of, extend through this'transverse bottom wall. Thus, 
the interior of the well 16 is communicated with' the 
neck bore 8 and by .way of the latter with the suction 
chamber 5 through the valve ports 19'. The side wall 
15 of the well‘ 16 is provided with ‘a portion of ?uid 
tight sealing means, which may be in the form of an 
internal, annular, elastic head 20, that may be located 
at the mouth of the well and formed as an integral part 
of thecup 12, as will be bestseenrin FIG. ,3. v ' 
A closure 21 is provided in the FIGS. :1 to 15. incl; 

embodiment which is in'the form’ of a cap having a trans 
verse end wall 22 and an internally-threaded skirt 23 
depending therefrom and threadably engaged on'the 
externally'threaded neck 6. The inside transverse face 
24 can be snugly enga'gedpagainst the outer transverse 
end 13 of the valve cup 12 when the closure cap 21 is 
threaded to‘an inward position, illustrated in'FIG. 2, so 
as to provide a gasketing seal therebetween. ' Y ' 

. The closure or cap 21 is provided with an inwardly 
extending extension 25, preferably in the form of a tubu 
lar stcmr,rc'oarxially arranged in the skirt 23 and. depend 
a-ingrfrom 7theyend wall 724 of'the latter. ' As will be seen" 

- from- FIG. 2, the inner- end 26 in the tubular stem 25 " 
engages or makes valveclosing contactrwith the outward ' 
side 13 of'the transverse end wall 14 of the valve cup . 
12v inv an “annular zone to bridge overfand close the 
mouths of the ‘porting openings 19, so that this outward 
face of the transverse bottom wall of the cup serves as . 
a valve seat and the inner end of this tubularrstem serves ' 
as the cooperating valve element, abutted together in 
?uid-‘tight engagement‘ when the closure cap 721' is in its -' > 
inward'valve-closing position illustrated in FIG. 2. The 

rotation and accompanying, axial translation of the form 
er relative to the latter between-the inward valve-closing 
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position illustrated in FIG. 2 and an outer valve-open 
position, such as that illustrated in FIG. 10. 
The tubular valve stem 25 has a longitudinal bore 27 

extending through the cap end wall 22 to serve as a ?ow 
passage for supply of body fluid thcrethrough to the suc 
tion chamber 5, with the inner end of this bore being 
closed in the valve-closing position by an outwardly-ex 
tending, elastic nib 28 made integral with the transverse 
end wall 14 of the valve cup 12 and coaxially arranged 
on the outward face 18 thereof. For this purpose, the 
root of the elastic nib 28 preferably is of an OD. slightly 
larger than the ID. of the valve stem bore 27 so as to 
be jammed therein in fluid-tight manner, with its outer 
end being tapered or rounded to facilitate lead of the 
nib into the stem bore. Consequently, inner valve struc 
ture of the closure described may embody a valve in 
the form of ported seat 18 in the valve cup 12 and a co 
operating valve element 26 in the form of the inner end 
of the closure-carried tubular stem 25, as well as a 
supplemental valve including a seat in the form of an 
annular zone of the cylindrical wall of the stem bore 27 
at the inner end of this tubular stern and a cooperating 
valve element in the form of elastic nib 28 inserted there 
in. Thus, the ?rst valve has its seat carried by the valve 
cup 12, and the cooperating valve element is carried by 
the closure 21 while conversely the second valve has its 
seat provided on the closure and its cooperating valve 
element carried by the valve cup. 
The tubular stem 25 which is carried by the closure 

cap 21 has an outer diameter about equal to or slightly 
larger than the internal diameter of the well 16 of the 
valve cup 12 when the latter is in relaxed condition, as is 
illustrated in FIG. 3. Thus, since the constricted bead 
2th at the mouth of the valve cup well 16 is of appreciably 
less internal diameter the elastic material of the latter 
is compressed by insertion of the tubular stem 25 there 
through, as is illustrated at 299 in PEG. 2, there to form 
a secure ?uid~tight seal between this tubular stem and 
the valve cup. The compressed elastic head 2% has 
wiping engagement with the external cylindrical surface 
of the tubular stem 25 in all positions or" the closure 
cap 21 relative to the container neck 6, as will be under 
stood from a comparison of FIGS. 2 and 10. This wip 
ing engagement between the compressed elastic bead 20 
and the tubular stem 25 at and between the inward valve 
closing position of the closure 21 illustrated in FIG. 2 
and the outer valve-open position thereof illustrated in 
P16. 10 prevents leakage of the surrounding atmosphere 
or air to the suction chamber 5 when the latter is under 
evacuated conditions. While technically these valves may 
be considered separate and distinct they may be inter 
preted due to their proximity and locations on the op 
posed bottom 14 of the valve cup 12 and the inner end 
26 of tubular stem 25 carried by the closure 21 to con 
stitute an inner or master control valve structure. 
The closure cap structure 21 may be molded from plas 

tic material similar to that employed in the molding of 
the container or receptacle 1 and thus parts thereof may 
have a degree of ?exibility and elasticity. However, the 
tubular valve stem 25 will have su?’icient rigidity with re 
spect to the valve seat structure, i.e., the bottom trans 
verse wall 14 of the cup 12 and its central nib 28, as to 
provide the desired valving and ?uid sealing action. It is 
to be understood that the closure cap structure 21 may be 
molded from plastic material of substantial rigidity, such 
as polystyrene. 
The closure cap 21 has its transverse top wall 22 pro 

vided coaxially with an outwardly-extending, tubular neck 
2% having a through bore 30 communicated with and pref 
erably aligned with the bore 27 of the tubular stem 25, 
so that these communicated bores serve as a ?ow passage 
extending through the closure. Preferably the tubular 
neck 29 of the closure cap 2-]; is externally tapered to per 
mit it to be jammed with a tight ?t into the sockets of 
cooperating parts, such as connecting elements of body 
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?uid feed or suction tubing, suitable cap structure or a 
socketing hub of a cannula, as will be more fully ex 
plained hereinafter. The tubular neck 29 of the closure 
21 has a tip end 31 which may be best seen from FIGS. 
1 and 13. 
A supplemental outer valve may be provided as a cover 

cap 32 of elastic material, which may be molded from any 
suitable elastic material, such as natural or synthetic rub 
ber. The cover cap 32 has a needle-pierceable end wall 
33 de?ned on the inner side by a face 34 opposed to and 
spaced from the tip 31 of the tubular neck 29 to provide 
an intervening space. The cap 32 includes an annular 
skirt 35 which is snugly engaged about the tapered tu 
bular neck 29 so as securely to close the neck bore 30. 
As will be best understood from FIG. 6, if the cover 
cap skirt 35 be compressed or pinched on diametrically op 
posite sides, such as at opposed points 36 and 37, as by 
gripping between one’s ?nger and thumb as is illustrated 
in FIG. 5, the cover cap skirt may be distorted to provide 
at diametrically located intervening or quarter points lon 
gitudinally-extending ?ow channels 33 and 39 (see FIG. 
6) communicating the space between the inner face 34 and 
the tip 31 or’ the tubular neck 29 with the atmosphere. 
Thus, the outer closed valve is provided by the elastic 
cap 32 and the tubular neck 29 over which it is jammed, 
as is illustrated in FIG. 2, this valve being openable by 
pinching the cap in the manners illustrated in FIGS. 5 
and 6, by distortion of the cap skirt 35 when pinched at 
diametrically opposite sides to form the intervening flow 
passages 33 and 39 between the neck and the skirt as an 
outlet for the closure through passage constituted by 
communicated bores 27 and 3t}. 

In typical operation of the embodiment of the body 
fluid sampling tube illustrated in FIGS. 1 to 15 incl. let it 
be assumed that it is to be employed for the taking of a 
sample of the blood of a patient. The sampling tube l. 
will have its chamber 5 collapsed, such as in the manner 
illustrated in FIG. 5, with the inner or master control 
valve open as is attained by rotary retraction of the clo 
sure cap 21 to the valve-open position illustrated therein 
and in FIG. 10. Gaseous iluid, such as sterile air, con 
tained in the chamber 5 will be expelled out through the 
tubular neck 2% and past the cover cap 32 by way of the 
relief channels 33 and 39 by the pinching procedure il 
lustrated in FIG. 5. The operator will then release his 
grip upon the cover cap 3?. so as to close the outer valve, 
thereby blocking the ?ow passage extending through the 
closure cap 21. The operator will then screw the closure 
cap 2?. inward to the valve-closing position of FIG. 2. 
When the receptacle or container 1 is released the re 
covery characteristic of the plastic material employed in 
the formation of its walls 2 will cause it to straighten out 
with the side walls of the chamber 5 collapsed, to pro 
duce the prepared substantially evacuated sampling tube 
illustrated in F168. 7 and 8. This preparatory evacuating 
operation may be performed an appreciable time before 
the collapsed sampling tube 1 is to be employed in taking 
a blood sample. 
For the purpose of taking a blood sample conventional 

feeding or suction tubing, such as that illustrated at 40 
in FIGS. 8 and 9, may be employed. Such suction tub 
ing may be equipped at opposite ends with single-ended 
needles or cannulas 41 and 42 with the ?rst thrust into 
the patient’s ?esh, diagrammatically illustrated at 43 in 
FIGS. 8 and 9, to communicate its bore and the passage 
of the tubing dd with a vein 44, also diagrammatically 
illustrated in FIGS. 8 and 9. When it is desired to take 
a blood sample with the use of the collapsed sampling 
tube 1 illustrated in FIG. 7, the tip 45 of the needle 42 
may be thrust down through the end wall 33 of the cover 
cap 32 and inserted into the through passage of the clo 
sure cap 2.1 formed by the communicated bores 27 and 36, 
such as substantially to the position illustrated in FIGS. 8 
and 10. When the operator then backs oil the closure 
cap 21 by rotational unscrewing, such as to the position 
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of FIG. ‘10, the inner or master control valve will be'open 
as therein shown, so that blood will be sucked from the 
vein 44 successively through the needle 41, the tubing 49, 
the needle 42, the bore 27, the well 16, the valve ports 
19, the neck bore a, and into the sampling tube chamber 
5 to collect a'pool 46 of blood in the latter, as is illus 
trated in FIGS. 9 and 10. The opening of the inner or 
imaster control valve by the backing oif or retraction of 
theclosure cap 21 permits the elastic recovery of the 
sampling tube sidewalls 2 to expand or separate substan 
tially to their original molded forms, thereby creating the 
suction necessary to draw the blood sample 46 into the 
sampling tube chamber 5. ‘ 

Thereafter, the operator will screw the closure cap 21 
down to the valve-closing position of FIGS. 2 and 11 and 
Withdraw the needle 42 from the end wall 33 of the cover 
cap 32. As a result, the slit 47 formed in the end of the 
cover cap 32 by the thrust of the needle 42 therethrough 
will close by elastic recovery and the ?lled sampling tube 
1 will be securely sealed both at the inner or master con 
trol valve and at the cover cap. The cover cap serves 
not only as an outer valve, but also protects the flow pas-, 
sage through the closure 21 from contamination until 
such time as analysis procedure is performed. 
vIf theanalysis is to require substantially all of the 

contents 46 of the sampling tube chamber 5 it may be 
removed or expelled either by dismounting the closure 
cap 211m by cutting off a corner of thebottom end 
seal 4 and then squeezing or ?attening the side walls 2 
of the sampling tube. 
apply some of the blood sample 46 as smears to slides 
for microscopic examination or to produce a plurality 
of small examination pools, this may be accomplished by 
retracting the closure 21 torthe valve-open position of 
.FIG. 10 and removing the cover cap 32 to permit smear 

In the event that it is desired to ~ 
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mg flower. discharge by squeezing of successive quan~ ' 
titles of the blood sample contained in the chamber 5 , 
through the closure flow passage constituted by communi 
cated bores 27 and 30. . 7 

Certain treatment technique may require the taking 
successively of a plurality of blood samples and for this 

. purpose the suction tubing 4%) may remain in mounted 
position with the bore of the needle 41 maintained in 
communication with the vein 44. The successive samples 
will ‘be taken with the use of a plurality of the collapsed . I 
sampling tubes of FIG. 7, each being handled in the man 
ner proposed in FIGSQ8, 9 and 10. Such procedure 
may be facilitated by employing a simpler type of suc 

~ tion tubing which has less tendency to detach from a pa 
tient’s body'during restless movement than the ‘lengthy 
suction tubing 40 and equipment of FIGS. 8 and 9. For 
example, a relatively short section 149 of tubing maybe 
equipped with needle 41 communicated to a patient’s vein 
44, as is illustrated in FIGS .12 and 13, with the opposite 
end of the tubing being connected to a hollow socketing 
hub 43 ?tted'in a fluid-tight manner over the tapered 
tubular neck 29 in a ?uid-tight manner, so that the blood ' 
sample will be drawninto the sampling tube chamber’ 
5 directly through the communicated bores 39 and 72?. 
The suction tubing 140 may be provided with a conven 
tional pinch clamp 49 which, when in the full line posi 
tion of FIG. 12, does not restrict flow through the pas-, 
sage of the tubing, but when moved forward to the dotted 
line. position 149 will pinch off the tubing and close its 
passage. Thus, when such simpli?ed suction tubing equip 

, ment is left attached :to the patient’s body, as is illustrated 
inFlG. 13,. blood drippage therefrom is prey'ented by 
the pinch clamp 49. "Successive blood samples may then 

neck 29 of’ each securely socketed and jammed into the 
hollow hub'48 and therclosure cap 21 thereof manipulated 
to the‘valve-open position to take the sample. After each 
sampling tube‘ is ?lled in this manner, the closure cap ': 
21 is then screwed inward to’ its valve~closing position, 

40 

g , 

as 'is'illustrated in FIG. 13, before disconnection of the 
tubular neck‘w, from the suction tubing hub 48. Each 
?lled sampling tube 1 may then be protectively closed 
by applyinga cover ‘cap, such as that illustrated at 32, 
to the tubular neck 29 thereof, as is illustrated in FIG. 15 
The suction equipment, which may be desirably left 

attached to a patient’s body with its needle continuously 
communicated with a vein 44, may be'in another form, 
such as that illustrated in FIG. 14. The needle 141 con 
stitutes a cannula having an inner stub end Stl'circum 
scribed by a socketing hub 51 provided with a neck 52 
swaged about the cannula. The hub 51 may have a 
tapered socket ‘53 into which'the tapered tubular neck 12% 
may be jammed‘ for, ?uid-tight ‘connection. The neck 
bore 131} may be provided with a constriction in the form 
of an internal annular bead 54 of an ID. less than the 
OD. of the cannula stub 51), so that when the latter is ' 
inserted therethrough, as is illustrated in FIG. 14, a ?uid 
tight seal will be assured. 

Certain practices may dictate a desire to thrust the 
second needle of suction tubing equipment of the type 
illustrated in FIGS. 8 and 9 completely down through 
the valve closure of each sampling tube 1. In this case 
the tip 45 of needle 42 may be thrust completely through 
the communicated bores 3t) and 27 to push the nib 28 
out of the latter with inward'?exure of the transverse 
valve cup'wall 14, and then on down through the latter, 
such as adjacent to or at one of the ports 19 (when this 
transverse walliis sufficiently distorted), for direct com 
munication to the evacuated chamber 5. Such practice 
may be facilitated by modi?ed forms of ‘the elastic valve 
cup and the closure cap, such as those illustrated in FIGS.‘ 
16 and 17.‘ As is shown in FIG. 16, the well 116 of the 
valve cup 112 may he stepped at its bottom end to pro 
vide an annular shoulder 113 circumscribed about a rela 
tively shallow'socket 55' de?ned in the transverse bottom 
wall 114. The bottom of the socket 55 isclosed by a 
needle-pierceable diaphragm 56 against which the bottom 
end 126, of the valve stem 125 is jammed in ‘the valve 
closing position of closure cap 121'for sealing oil2 the 

‘ ,iiow passagethrough the closure constituted by com 
‘ municated bores'127 and, 239. 

so 

‘ The porting openings 
119 may ,bcaprov'ided in an annular zone about ‘the valve 
seat socket’ 55, i.e., located to communicate with the 
well 7116 at the annular, shoulder 118. V 

In the FIG.‘ 16 embodiment the inner orimaster control’ 
valve includes‘ seat structure provided by the‘ face of 
the bottom diaphragm se and the cylindrical socket side 
wall 55, with the former contacted in an annular zone 
by the transverse inner end face 126 of the. valve stem 
125Vand the latter contacted'by' an annular zone of the 

I cylindricalrouter' surface of the inner end section 225 of , 
thisrvalve' stem‘. When the closure cap 121 is retracted 
by rotary unscrewing thereof the inner end section 225 
which is socketed in the valve seat socket 55 will be with 
drawn from the latter to beyond the shoulder 11% to com 
Inunrcate the bore 127 with the porting openings 119.‘ In 
order to minimize the aniountiof- blood which maybe 

I trapped in such a valved 'closure'when the'closure cap 
121 is then screwed forward to the valve-closing position 
of FIGJ16, the socket may be provided in quite shallow 

> depth whilerretaining the desired feature of contact be 

.be taken when desired by consecutively connecting sarné - 
plingtubes 1 to the suction tubing v141), with the tubularf 

tween the’ cylindrical side ‘wall'55 of the socket and an 
annular zone of the inner end section 225 of the valve 
stem. ' r ' ‘ i ' ' l ’ 

It will be understood'lfrom FIG. 16 that the structure 
of such‘an embodiment permitssuction tubing equip-._. ' 
nient, such as 41?, to be communicated to the suction’ 
chamber 105 of the sampling tube 1tltliby thrust of the 
tip 145 'of the needle 42 completely'idown through the 
communicated bores 239 and 127 and. the .pierceable dial’ 

- phragm 56, tothe dotted line position illustrated'therein, 
' v The slit, indicated indotted lines at 57 in FIG. 16, which . 

a is pierced through the diaphragm 156 by the needle'inner . 
end l?l?willclose by‘elastic ‘recovery when the needle 
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is withdrawn, so that the inner or master control valve 
will effectively seal oil the blood sample in the sampling 
tube chamber 135. The valve cup 112 has the mouth 
of its well 116 provided with a constricted internal an 
nular bead 121} to have continued wiping engagement with 
the cylindrical outer surface of the valve stem125 in all 
mounted positions of the closure cap 121, which is the 
full equivalent of the ?uid-tight sealing means outward 
of the inner or master control valve of the FIGS. 1 to 15 
incl. embodiment and provided therein by the internal 
bead 213. 

It will be noted from FIG. 16 that an annular space 
is provided between the cylindrical side wall of the valve 
cup well 116 and the cylindrical outer surface of the 
valve stem 125, in which a small quantity of blood or 
sampled body-?uid may be trapped. If this is con 
sidered undesirable the structure of FIG. 16 may be 
slightly modi?ed, such as in the manner of FIG. 17, 
to provide the tubular valve stem 325 with an OD. 
substantially equal to or slightly greater than the ID. 
of the intermediate main section of the valve cup well 
216, so as substantially to ?ll it. The ?uid-sealing means 
will be embodied in this structure by the internal an 
nular bead 120 which will be stretched for localized 
compression, as is indicated at 1201) in FIG. 17, by the 
insertion therethrough of this larger valve stem 325. 
The inner end of the valve stem 325 will he stepped to 
provide a tip section 425 which is complementary in 
shape to the socket 55 for snug seating therein in the 
valve-closing position of the closure cap 121. As is 
indicated in dotted lines at 58 in FIG. 1'7, the socket 55 
may be frusto-conical in shape, and the end section 425 
of the tubular valve stem 325 shaped complementary 
thereto so as to minimize tendency for entrapment of 
fluid. The attendant appreciable thickness of the trans 
verse bottom wall 114 radially of the central diaphragm 
56 opposite the passage bore 227 assures secure sealing 
of an extended annular zone of the inner end of the valve 
stem 325 to the opposed valve seat ‘of complementary 
shape while assuring the provision of the pierceable dia 
phragm 56 in relatively thin section for ready puncture 
by a cannula when thrust down through the bores 236 
and 227. 
The FIG. 16 structure may be further modi?ed by 

omitting the internally-threaded skirt of the closure 121, 
so that the transverse head Wall thereof extends laterally 
as a circular ?ange. This further modi?cation is pro 
posed in FIG. 17 wherein it is shown that the skirt of 
the closure 221 is omitted to convert the transverse head 
wall into a circular lateral ?ange 222. This valving 
closure is then supplemented by a separate cap member 
232 which covers the entire valving closure in a pro 
tective manner and with its skirt 223 being internally 
threaded rfor threaded engagement with the external 
threads on the container neck 196. This converts the 
valve to a longitudinal sliding construction rather than 
a rotary one, for axial translation between the inward 
valve closing position and the outward valve open posi 
tion. Thus, with the cover cap 232 screwed inward to 
the position illustrated in FIG. 17 the inner face 234 of 
the top or end wall 233 of the cover cap 232 jams 
tightly against the tip end 231 of the projecting neck 229 
to hold the bottom end 425 of the valve stem 325, serv 
ing as the valve element, snugly within the socket 55 
which serves as the valve seat, in the valve closing posi 
tion there illustrated. When the cap 232 is unscrewed 
and removed from the neck 106 the valve of the FIG. 17 
construction may be opened by manual engagement of 
the circular flange 222 and application of pull thereon 
to withdraw the bottom end of the valve stem 425 from 
out of the socket 55, thereby effecting communication 
between the closure bores 23%) and 227 with the valve 
ports 119 by way of the space between the walls of the 
socket and the bottom end of the valve stem. This axial 
translation of the valving closure 221 and axial return 
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thrust thereof thus elfect the operation of the valve. 
Captive means may be provided between the valve stem 
325 and the elastic valve cup 112, to limit axial transla 
tion of the former through the constricted mouth or in 
ternal bead 129 of the well 216. For example, the CD. 
of the valve stem 325 may be reduced in its root section 
to a diameter similar to the root section of the valve 
stem 125 of the FIG. 16 structure, so that the inner 
valving end 425 is in the form of an enlarged head which 
limits axial translation through the internal bead 120, 
and this reduced 0.1). section should be at least long 
enough to raise the resulting enlarged valving head or 
inner end 425 completely out of the socket 55 in a valve 
open position. Such means for limiting the axial trans 
lation of the valve stem 325 in the well 216 may be an 
annular external bead on the valve stem, when the latter 
is of an OD. similar to that of the valve stem 125 of FIG. 
16, located a short distance above the shoulder 118, 
so that this head will jam up against the internal annular 
bead 120 of valve cup 112 during retraction. This axial 
travel of valve stem 325 further may be limited by an 
annular groove 169 therein, in the vicinity of its inner 
head end 425 (that may be in a form similar to annular 
groove 69 in valve stem 625 of the FIG. 22 embodi 
ment), so that as the valve stem is retracted to a valve 
open position the internal constricting bead 120 in the 
mouth of the well 216 will snap thereinto to stop the 
outward travel. The internal constricting head, which 
is shown in its compressed condition at 1200 in FIG. 17, 
thus provides the ?uid-tight seal for the valve stem 325 
in all axial positions of the latter, while also serving, in 
cooperation with annular groove 169, as retraction limit— 
ing stop means. In these variations the closure 221 is 
translated axially by sliding motion without necessitat 
ing accompanying rotary motion after the cover cap 
232 is removed. 
The valved closures of FIGS. 1 to 17 incl. are well 

adapted to mounting in‘ the mouths of evacuated rigid 
glass tube types of sampling containers, many of which 
resemble glass “test tubes.” The edge of the open end 
or the lip of the mouth may be turned inwardly to pro 
vide an internal annular bead or ?ange to constitute 
the equivalent of the internal annular bead 19 of FIGS. 
2 and 10 or that at 110 of FIGS. 16 and 17, to be located 
in the annular grooves 17 or 117 of the elastic valve cup 
members 12 or 112, with the latter inserted in the bore 
of the tube. The skirt 23 of the closure cap 21 may be 
of an ID. sui?cient to telescope over the outer side of 
the end of the glass tube or omitted entirely, or the glass 
tube may be provided in any suitable manner with ex 
ternal threads to be engaged by the internal threads in 
the cap skirt. 

In the embodiment illustrated in FIGS. 18 and 19, 
the sampling tube 369, having flexible and elastic side 
walls 302 to de?ne suction chamber 365, is provided with 
a coaxially-extending tubular neck 3% which may car 
ry external threads preferably located on the root sec~ 
tion 311 thereof. Beyond the threaded neck section 311, 
the neck 3196 may be provided with a cylindrical section 
61) terminating in a transverse wall 314 to close off neck 
bore 308. The neck section 6t) may have an annular 
groove 61 provided therein in which seats a ?uid-‘tight 
sealing gasket 62 which may be in the form of an O-ring 
of elastic material, such as rubber. 

Closure cap 321 of the FEGS. 18 and 19 embodiment 
has a Skirt 323 provided with an internally-threaded sec 
tion to be threadably engaged on the threaded neck sec 
tion 311, and a cylindrical section as opposed to the 
cylindrical neck section 69 for wiping contact by the 
O-r‘ing 62 in all mounted positions of the closure cap. 

Transverse end or top Wall 322 of the closure cap 
321 is provided with a tubular neck 329 having a longi 
tudinally-extending bore 33% provided with a counter 
bore socket 64 at its inner end. The transverse end wall 
31-?- at the tip of the neck 3136 is to serve as a valve seat 



action of the FIG. 21 embodiment is the same 

311 
and thus it is’provided 

wall 322 makes secure contact with the transverse neck 

181, 

with port-ing openings 519. Anf 
annular zone of the inside face 324 of the closure cap top a 

wall 314 in an annular zone radially outward of they 
porting openings 319 to serve as a valve. The trans 
verse neck wall 314 is provided centrally with an out-V 

. weirdly-extending‘, tapered nib 65, preferably of elastic 
material, such as by being made. integral with the neck 
3596 and sampling tube side walls 302 molded ‘from elas 
tic plastic material. The elastic nib 65 has a transverse 
cross-section of a diameter slightly greater than the ID. 
of the mouth of the counterbore 64, so that the former 
will jam into the latter in the valve-closing position of 
the closure cap 321 to provide a second inner valving 
seal. , 

In the embodiment of FIG. 20 the sampling tube 469 
is provided with elastic side walls 492 to de?ne a suc 
tion chamber 4&5 closed o? at the front end by a trans 
verse circular wall 414, preferably made integral there 
with, these parts preferably being molded from elastic 
plastic material. A tubular neck 406 extends coaxially 
from the transverse end wall 414 and, the bore thereof 
has a cylindrical section 498v adjacent this crosswall while. 
being'provided with an internally-threaded section 411 
therebeyond. Since the transverse crosswall 414 is to 
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relatively high duromet'er rubber. The elasticity of the 
neck 6% and its annular internal rib 68 permits" the neces 
sary stretching to allow the insertion of the closure plug 
625 to the seated position of FIG. 22. ’ ' 
When the closure plug 625 of the FIGS. 22 and 23 

embodiment is in the'relative rotary position of FIG. 22, 
the radial notch 67 communicates the inner end 6-27 of 
the through passage 436 with the port or opening 419 
for flow’v connection to the suction chamber 4&5. When 
the rotary closure plug'625 is rotated to another radial 
position, such as that illustrated in FIG. 23, wherein the‘ 
radial notch 67 is no longer'in communication with the 
valve port 419 (the position of which is indicated in dot 
ted lines), an area of the inner end 626 of the closure 
plug is bridged over the port to close 'it and effect valve 
closure. > I 

As will be understoodVfrom‘FIG. 22, an additional ‘seal- ' 
ing gasket may be inserted in the embodiments of FIGS. 
20 to 23 incl., in the form of an annular ring '70 inter 
posed between the head 621 (or heads 421 and 521 of 
FIGS. 20 and 21) and the outer‘end of the tubular neck, 
so thatrit will be jammed therebetween in fluid-tight 
sealing engagement in the valve-closing positions of the 

» closures. 

serve as a valve seat it is suitably ported, such as by a 
providing an opening 419 therethrough at a point offset 
radially from the orosswall axis. 5 V V. V 

The closure 421 of the FIG. 21) structure is provided 
witha rotary plug 425 having a'thr‘eaded root section 66 
threadably engaged in the internally-threaded section 411 
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of the neck 466. The closure plug 425 has its inner end, . 
provided in the form of a cylindrical section in the'ex 
ternal surface of which is formed an’ annular groove 161 
in which is seated an O-ring gasket having wiping con 
tact with the opposed inner surface of the cylindrical neck 

The closure plug 425 carries a‘ tubular'neck 429 having 
a through bore 43%} intending to the inner end 4260f 
the closure plug, with the inner end or month 427 thereof 

v opposed to an imperforatc portion of the container. cross 
wall 414. Thus, the inner stem end 426 serves as .a 
valve element which will have sealing engagement with 
the crosswall 414 serving as a valveseat. When the 
closure plug 425 is retracted communication willbe es 

' tablished between the inner end- 427 of the bore or How 
passage 430 and the offset port 419, for communication 
to the suction chamber 405. ' I " 

In the FIG. 21 embodiment many of the parts are 
2 similar to those of the FIG. 20 embodiment except that 
the ?uid-tight sealing means, in a form including O-ring 
162 that is seated'in an annular groove 262 formed on 
the inner face oi‘ the cylindrical section 508 of the neck 
bore. The O-ring gasket 162 has wiping contact with 
cylindrical section 525 of the closure plug in all mounted 
positions of the closure 521 carrying the latter. Valving 

as that 
or" the FIG. 20 embodiment. ‘ ' ' 

' section 408 in all mounted positions of'the closure plug." 7 

40 

4.5 

In the embodiment of FIGS. 22 and 72-3‘, which is simi- ' 
lar in many respects to those of FIGS. 20 and 21, the 
closure 621 has the, inner end 627 of its through bore 
communicated to a'transversely-extending, radial notch 
67 ‘in thejfinner end 626 of the closure plug 625. ‘The 
neck bore 668 is provided with'an annular) internal rib 
68 which issnugly seated in. a ?uid-tight manner in an 
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65 
annular groove 69 formedrin the closure plug 625, there 7 
to provide a?uid-tight seal in all rotary p'o'sitionsjof the 
closure Plug. Elastic plastic'material may be employed 
for molding ,thegsampling tube 400,.including its side i. 

» walls 492 and the coaxially-ex'tending tubular neckvé??, ' 
so that the annular rib 68 when madeintegral there-1' 
with will be elastic- for snugly engaging into the'an-i 
nular plug groove 69 togforrn a secure ?uid-tight seal. 
This ?uid-tight seal may be enhanced by also forming 
the closure plug from similar elastic plastic mater-ialgor, 

It will thus be seen that the objects set forth above,, 
amongrthose made apparent from‘thc preceding descrip 
tion, are e?iciently attained and, sinceycertain changes 
may be made in the above constructions without depart 
ing from the scope of therginvention, it is intended that 
all matter contained in the above description or shown in . . " 
the accompanying drawings shall be interpreted as illus 
trative and not in a limiting'sense. ' . 

It is also to be understood that the following claims 
are intended'to cover all of the generic and specific fea 
tures of the invention herein described, and all statements 
or" the scope of the invention which, as a matter of lan-‘ 
guage, might be saidto fall therebetween. 
Having described my invention, what I claim as new 

and desire to secure by Letters Patent is: I 
1. A body-?uid ‘sampling tube comprising, in combina 

tion, > ' V ‘ 

(a) a receptacle having a suction chamber evacuated 
to a relatively high degree of evacuation ,su?icient 
to suck thereinto body ?uid from a cavity in and 
the circulatory system of a person’s body when com 
municated thereto, . ;_ 

(b) said receptacle havinga tubular end de?ning a 
suction inlet passage communicating with the cham 
ber .for this purpose, , ' » i 

(c) closure means movably mounted to said tubular 
end for axial translation relative thereto and hav 
ing a centrallthrough longitudinal passage for, sup 

‘ ply of body-?uid to the inlet‘passage, 
1 (d) said receptacle tubular end and closure means hav 

ing a pair of'telescoped tubular parts respectively 
connected in ?uid-tight manner thereto with one of 
said parts mounted in, the other for relative axial 
translation between inward relative valve-closing 

. positions and outward relative valve-open positions, 
(e) said telescoped tubular parts carrying at the inner ' 7 
“end of ‘the closure supply passage complementary 
valve structures cooperatively engaged in ?ow block 
ing relation to form a closed valve in the inward ' 
‘valve-closing axial position of one of saidtelescoped . 
tubular parts relative torvthe other preventing leak-f ' 
age, of’ atmospheric‘ air to said, evacuated suction 
chamber through the‘ closure_'supply passage and. ' 

‘I axially separablelin ?ow permitting relation when ' 
one of said telescopedtubular parts isretracted to 
its outward valve-open position relative to the other? 
,to apply suction to the closure supply passage. 

(f) ?uid-tight:,sealing means interposed between said 
7 pair of .telescope'd tubular, ' parts at apoint outward 
of said valve in. the ‘form before assembly of parts 
ofaan annular transversely extending rib; means of 
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relatively high elasticity carried by one of said pair 
of telescoped tubular parts in a ?xed axial location 
thereon and con?ned after assembly of parts in dis 
torted compressed condition between said pair of 
telescoped parts in a relatively narrow annular zone 
to limit drag resistance to relative longitudinal slid 
ing action of said pair of telescoped parts, said com 
pressed rib means being under appreciable compres 
sion of a degree su?icient to prevent leakage there 
past of surrounding atmospheric air into the evacu 
ated suction chamber while body ?uid is sucked 
into the latter through the closure supply passage, 
said telescoped tubular parts being freely slidable 
manually relative to each other at all points of op 
position axially otlset from the location or" said 
compressed rib means, and 

(g) manually manipulative carnming means tempo 
rarily locking said pair of telescoped tubular parts in 
their relative valve-closing positions and to permit 
release for relative retraction to their valve-open 
positions. 

2. The body-?uid sampling tube as de?ned in claim 
1 in which said suction chamber of said receptacle 
initially is in expanded form and ?lled with air, said 
chamber being partly de?ned by movable receptacle 
structure for inward movement to reduce the chamber 
capacity and expel therefrom air therein through said 
valve in its open position for attaining the evacuated 
condition, said closure having an exterior tubular neck 
terminating in a tip end section through which the sup 
ply passage extends, and a supply passage valving cover 
cap of material having appreciable elasticity including 
an integral relatively thin and readily needle-pierceable 
closed end wall through which a hollow needle may be 
easily thrust by hand and an integral pinch-distortable 
circular sidewall together de?ning a socket that initially 
when unmounted is of smaller transverse dimensions than 
those of said tip end section, said tip end section being 
jammed into the socket of said cover cap with stretch of 
the sidewall of the latter for closing oft" the supply pas 
sage in a ?uid-tight manner, the cap sidewall being ca 
pable of being separated from said tip end section along 
at least one longitudinal line of mutual contact to de?ne 
a ?ow channel leading from the supply passage to the 
surrounding atmosphere when said cap sidewall is pinched 
laterally against said tip end section for allowing evacu 
ating expulsion of air from said chamber. 

3. A body-?uid sampling tube comprising, 
combination, 

(a) an elongated, manually collapsible, tubular con 
tainer of flexible and foldable plastic capable of self 
recovery from distorted shape sealed at one end and 
having a valve closure at the other end de?ning a 
suction chamber capable of evacuation with opening 
of the valve closure and manual collapse of said 
container; 

(12) the valve closure-equipped end having an exter 
nally-threaded, tubular neck terminating in a cir 
cular lip 

(c) with the bore of the neck equipped with an an 
nular, internal, constricting bead; 

(d) an elastic cylindrical cup having an annular lip 
as its outer end, a closing transverse wall at its inner 
end and an intervening cylindrical side wall together 
de?ning a cylindrical well, 

(2) said side wall being provided externally with an 
annular groove in which said annular bead is seated 
with said cup inserted snugly into the neck bore and 
the cup lip lapping said neck lip; 

(f) the outward side of said transverse end wall of 
said cup within the well de?ning a valve seat having 
at least one porting opening; 

3) a closure cap having a transverse end wall and 
an internally-threaded skirt depending therefrom and 
threadably engaged on said neck, said closure cap 
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being capable of axial translation between an inward 
valve-closing position and an outerposition upon 
rotation; 

(h) a tubular stem coaxially arranged in the skirt 
of said closure cap and extending inward from the 
end wall of the latter, said stem being translatable 
axially between an inward valve-closing position and 
an outer valve-open position, 

(i) said stem having a longitudinal through bore to 
serve as a flow passage for supply of body ?uid 
therethrough to the suction chamber, 

(j) the inner end or~ said stem serving as a valve ele 
ment which makes valve-closing contact with said 
valve seat in an annular zone when said stem is in 
its inward valve-closing position to constitute the 
valve closing off communication between the porting 
opening and the stem bore; and 

(k) annular fluid-tight sealing means located between 
the well sidewall and said stem ?xedly carried by 
one thereof at a ?xed location on the latter outward 
of said complementary valve element and seat and 
maintaining wiping engagement with the other in all 
longitudinal positions of said stem at and between the 
inward valve-closing and outer valve-open positions 
of the latter, said sealing means being before assem 
bly of said stem into said cup in the form of an 
annular elastic and transversely extending rib means 
and being con?ned in distorted compressed condi~ 
tion between said well wall and said stem in a rela 
tively narrow annular zone to limit drag resistance 
to relative longitudinal sliding action of said wall and 
stem, said compressed rib means being under appre 
ciable compression of a degree su?icient to prevent 
leakage therepast of surrounding atmospheric air 
into the evacuated suction chamber while body ?uid 
is sucked into the latter through said stern bore. 

4. The body-?uid sampling tube as de?ned in claim 3 
characterized by said annular, compressed ?uid-tight seal 
ing rib means being an internal, annular, elastic bead at 
the mouth of the well integral with said cup and of an 
internal diameter when relaxed appreciably less than the 
external diameter of said stem and having wiping engage 
ment with the latter. ' 

5. The body-?uid sampling tube as de?ned in claim 3 
characterized by said closure cap having a tubular neck 
extending outwardly coaxially from the end wall thereof 
as an outer extension of said stem and terminating in a 
tip, said cap neck having a through bore communicating 
with the stern bore together serving as a body-?uid supply 
passage; and a supply passage-blocking cover cap of elas 
tic material having an integral relatively thin and readily 
needle-pierceable closed end wall through which a hollow 
needle may be easily thrust by hand and an integral pinch 
distortable circular sidewall together de?ning a socket 
therein in which the tip of said cap neck is engaged with 
stretch of said cap sidewall in a ?uid-tight manner with 
said neck tip spaced inwardly from said cover cap end 
wall to allow evacuating expulsion of air from said suc 
tion chamber when said cover cap sidewall is pinched 
to separate it from said neck along at least one longitudinal 
line of mutual contact by there de?ning a ?ow channel 
communicating the neck bore with the ‘' surrounding 
atmosphere. 7 v 

6. The body-?uid sampling tube as de?ned in claim 4 
characterized by said valve seat being in the form of a 

-' coaxial socket in the outward side of said elastic cup end 
wall within its well with the bottom of the socket closed 
by an integral relatively thin and readily needle-pierceable 
diaphragm as a part of said cup through which a hollow 
needle may be easily thrust by hand, the inner end sec 
tion of said stern being snugly seated in the socket in fluid 
tight manner when said closure cap is in its inward valve 
closing position with said needle-pierceable diaphragm 
extending across the inner end of the stem bore, the well 
being provided with an annular transverse shoulder at 
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V the mouth o?-thelisocket and with a plurality‘ of porting ‘ 
openings being ‘provided in this annular shoulder and 
extending through the end wall to communicate the suc 
-_tion‘ chamber ‘with the bore of said stem when the inner 
end section of the latter is retracted from the socket; - 

7 References Cited the Examiner 
UNITED STATES PATENTS ' 

2,661,740 12/53 'V‘Hickey _____ __‘______'__ 12s_21s 
2,759,643 8/56 Dahiin _____,.' _______ __ 222_521 
2,805,800 9/57 ; Malick 6661., ________ __ 222-519 

3,121,529 
I 2,907,326 
2,936,935 

, 3,010,619 

3,013,557 
3,081,921 

532,192 

1'3 . 

10/59 'Gerarde L1 _____ __~__1__' 128-276 
5/60 Rabb _~_ _____________ __ 222-525 ’ 

11/61 Gronemeyer et a1 _____ __ 222-5217 

12/61 Pallotta ., _____ __-_____ 128-218 
3/63 Dipierro et a1. _____ __ 222-525 

"FOREIGN PATENTS 
8/31 Germany.’ v V 

10 RICHARD A?'V'GAUDE‘T, Primary Examiner. 
, JORDAN FRANKLIN,;Examihef. ‘ 


