
Feb. , 1949. J. J. KLEINER 2,460,64 
BLOOD COLLECTING APPARATUS 

Filed Aug. 14, 1945 

25as 2. 
EZ 27 4,232 
1. Z2 4 - SN 
| Yes? 26SEE 

al 5:22, 2 
22 a 12%, 

INVENTOR. 

Mosezé MAzeezeer 
"a) c.776 &N 

AT TORNEY 

  

  

  

  

  



Patented Feb. 1, 1949 2,460,641 

UNITED STATES PATENT OFFICE 
Joseph J. Kleiner, Woodmere, N.Y. 

Application August 14, 1945, Serial No. 610,780 - 

s 

This invention relates to structurally and func 
tionally improved apparatus and more particu 
larly to apparatus for facilitating drawing or col 
lecting blood from veins. : . . 

It is an object of the invention to furnish such 
an apparatus which will include relatively few 
parts, capable of ready and economical manu 
facture; such parts being capable of being readily 
used to achieve the desired results. 
A further object is that of furnishing an assen 

bly of this nature in which, under proper use, 
the cannula- or needle may after each operation 
be in effect automatically cleaned. Accordingly, 
it will be ready for substantially immediate reuse 
should a second or repeated operation be desired. 

- An additional object is that of teaching a tech 
nique or method of procedure: calculated to effi 
ciently withdraw blood with minimum discom 
fort and pain to the patient and also minimum 
effort on the part of the physician or other at 
tendant. ... . . Another object of the invention is to provide 
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for use in blood collection a receptacle-therefor . 
comprising an evacuated tubular vessel having 
one end closed by a plug capable of being pierced 
and which is self-sealing. 
Among other objects of the invention are those 

furnishing a structure in which the evacuated 
condition of the vessel may be maintained for 
indefinite periods although that vessel will be 
ready for substantially instantaneous use when 
it is desired to employ the same. Moreover, the 
seal or plug provided to achieve this result Will 
be of such nature that it may be readily associated 
with the vessel, be employed as part of the as 
sembly under blood collecting operations, will 
thereafter effectively reseal the vessel and may 
thereupon be readily removed by the technician 
et seq. Furthermore, this invention contemplates 
a holder which will efficiently cooperate with the 
aforementioned vessel as well as the tissue-pierc 
ing cannula or needle. . 
With these and other objects in mind, reference 

is had to the attached sheet of drawings illus 
trating practical embodiments of the invention 
and in which: - 

Fig. 1 is a vertical section, partially fragmen 
tary, of apparatus embodying the invention and 
showing an initial step in an operating technique; 

Fig. 2 is a similar section of a fragment of the 
apparatus showing a second step in Such tech 
nielle; 

Fig. 3 is a section similar to Fig. 2 and showing 
a third step; - . . . . 

Fig. 4 is a view similar to Fig. 1 showing the in 
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2 
vention applied to a tube of smaller diameter; 

FigS. 5 and 6 are views similar to Figs. 2 and 3 
showing the manner in which the apparatus func 
tions even though the tube of Fig. 4 be canted 
relative to the holder. - 

Referring now to the drawings and particu 
larly to FigS. 1 to 3, inclusive, 8 indicates a tubu 
lar vessel made of some suitable material, prefer 
ably glass. One end of the tube may be inte 
grally closed at if f while the other end of the 
tube is closed by a plug. 2. This plug. 2 is made 
of rubher of suitable composition and has a pe. 
ripheral flange is overlying the end of the tube 
0. The plug 2 is hollowed out part way there 

through as at 5, the hollowed out part terminat 
ing at the botton Surface or Wall of a diaphragm 
... The head part fl of the plug extends a con 
siderable distance beyond the end of vessel f) 
and has a central depression, or dimple, therein, 
the bottom of which terminates at the top sur 
face of diaphragm 6. This diaphragm is of a 
Suitable thickness (axially of the plug) as to be 
readily pierced by a cannula. The bottom edge of 
the plug is bevelled as at 48. 

Referring still to. Fig. 1, the apparatus illus 
trated therein comprises, in addition to the 
evacuated tube 3, a holder 20 made of any de 
sired material, preferably some transparent Syn 
thetic plastic material. The hoider 29 is of 
generally cylindrical shape having one end sub 
stantially closed as at 24, the end 2 being pro 
vided with a central aperture. 22. The wall of 
aperture 22 diverges outwardly to receive, with a 
friction fit, a fitting 25 which has a tapered sur 

5 face for such purpose, and which has a knurled 
flange facilitating manipulation thereof. The fit 
ting .25 has a cannula 26, 26, passing "there 
through in such fashion that one end 26 thereof 
extends forwardly of the fitting while the other 
end 26 thereof extends rearwardly thereof a con 
siderable distance into the holder 29. Each end 
of the cannula is tapered or sharpened so that 
the outer end can be inserted into a vein while 
the inner end can be inserted into the diaphragm 
6 of the plug 2. Three indicating lines 28 are 
shown as located on a part of the outer surface 
of holder. 2 for a purpose to be explained later. 

If desired, use may be made of a fitting having 
only a cannula, part 26 and having a Second 

50 tapered part (similar to that fitting in aperture 
22) in lieu of cannula part 26'. ... An ordinary 
hypodermic needle will fit on this second tapered 
part. As will be understood, the specific manner 
of mounting the needle forms no part of the pres 
ent invention, Such mounting...might take one 
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of a number of different forms. It is however, 
definitely desired that a needle or cannula, be 
aSSociated with the holder in such manner that 
only a deliberate manipulation of the parts will 
result in a detachment of the needle from the 
holder. Also, where in this specification and 
claims a cannula, or needle is referred to, it will 
be understood that any desired and proper type 
of hollow piercing element might be employed 
and that the needle might comprise one or a 
number of parts. 

0 

For best results the plug 2 should be made. 
of sufficiently large diameter that force is re 
quired to insert the plug into any tube of dian 
eter falling. Within the manufacturing tolerances 
for a specified size. Also, the diaphragn B 
should be so located that when the plug is in 
place in a tube, the diaphragm forms part of 
a Solid Wall of plug material extending acroSS 
the mouth of the tube with the major part of 
the diaphragm within the confines of the tube. 
Under these conditions the wall (including the 
diaphragm) is placed under cross-axial compres 
Sion which acts to increase the axial thickness 
Of the diaphragm to a Small extent. 
eVent as shown it will be apparent, the thick 
neSS of the diaphragm 6 is such that the inner 
point of the needle may be completely imbedded 
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and sealed therein in such manner that in effect : 
a stopper for the needle bore is provided by this 
diaphragm portion. Due to this thickness and 
croSS-axial compression of the diaphragm, a can 
nula, which has pierced the diaphragm, may be 
withdrawn with a resultant instantaneous seal 
ing of the hole through the diaphragm, prevent 
ing the loss of vacuum in the vessel. The lines 
28 on vessel 2 are preferably spaced apart a 
distance slightly less than the thickness of the 
diaphragm 6 when under compression. It should 
also be noted, that while a major part of the 
diaphragm is within the confines of the tube, the 
upper end of the diaphragm extends into the 
head portion of the closure above the tube giv 
ing added stiffness thereto and resisting radial 
collapsing of the head portion and thereby mini 
mizing the danger of the closure being forced 
into the tube either by atmospheric pressure or 
by force exerted against the closure when the 
cannula is inserted into the diaphragm. In this 
same connection it should be noted that the 
central depression or dimple in the head por 
tion of the closure tapers in an in Ward direc 
tion so that the wall of the head portion be 
comes progressively thicker as it approaches the 
diaphragm. This not only serves to guide the 5 
cannula into contact with the diaphragm or 
piercing wall 6 but also gives greater rigidity or 
stiffness to the lower end of the head portion 
and helps to resist collapsing thereof. 
As afore brought out, the stopper is under com 

pression when in position within the mouth of 
the tube or equivalent vessel. As illustrated, the 
side edges of the head part 7 extend substan 
tially parallel to the axes of the tube and stop 
per. Therefore, it is apparent that prior to the 
application of the stopper to the Wessel, these 
side edges extend in directions such that a flar 
ing or tapered structure is present. In other 
words, the stopper is preferably initially manu 
factured so that the side edges of its head are 7 
not parallel to its axis. It is only after the stop 
per has been compressed incident to being dis 
posed in the mouth of the vessel that these edges 
assume the condition shown in the drawings. 
The evacuation of each vessel to can be carried 
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4. 
out by forcing the plug 2 into the end of a 
VeSSel, piercing the diaphragm 6 with a hollow 
needle, and withdrawing the air from the vessel 
through the needle with suitable pumping equip 
ment. The material of the plug is of such na 
ture and the plug is so constructed, as before 
explained, that when the needle used in the evac 
uation is withdrawn from the plug, the plug has 
a self-sealing action to prevent the failure of the 
vacuum established in the vessel. Vessels in ac 
cordance With the construction of the member 

can be evacuated at a suitable factory and 
Supplied to the medical profession in that condi 
tion. 
The preferred technique employed in collect 

ing blood with apparatus such as hereinbefore 
described is Substantially as follows: 
An evacuated tube f is inserted in a holder 

20 and moved toward cannula 26 until the tip 
of this cannula contacts the top surface of dia 
phragm 6, which contact can be felt by the 
operator. The operator then notes the position 
of the top of the plug 2 relative to one of lines 
28 on the holder (as shown in Fig. 1). The tube 
it is then pressed toward the closed end of the 
holder, causing the diaphragm to be penetrated 
by the cannula 26. This movement is contin 
ued until the top of the plug has attained a posi 
tion relative to the next guide line 28 similar 
to that relative to the first guideline first noted. 
Since the guide lines are spaced apart a dis 
tance less than the thickness of the diaphragm, 
the operator is then assured that the cannula 
has almost completely pierced the diaphragm, and 
that only a small additional movement of the 
tube will accomplish that result. Cannula 26? is 
then introduced into a vein or tissue, and When 
so positioned to the satisfaction of the operator, 
the tube is moved to complete the piercing of 
the diaphragm (Fig. 3) whereupon the vacuum 
in the tube becomes effective to cause blood to 
flow into the tube by suction. As soon as the 
desired amount of blood is in the container, 
cannula 26' is withdrawn from the vein - or tis 
sue and any residual vacuum effectively drains 
the cannula passage of blood. Should vein entry 
be unsuccessful (as indicated by failure of blood 
flow following complete diaphragm piercing) and 
further exploration prove futile, the tube should 
be withdrawn from the holder before the cannula, 
is withdrawn from the tissue. Since the dia 
phragm is self-sealing the vacuum is retained and 
the preferred technique can be repeated with the 
Same tube. - - - . . . . . . . . 

It will be seen from the drawings that the 
head part of the plug has a diameter closely 
approximating that of the tube fo. Accordingly, 
both the plug and the tube cooperate in guiding 
the tube in the holder so that proper piercing 
of the diaphragm will result. The fit of the plug 
in the holder is a loose sliding fit for this purpose. 
The same holder can be used with tubes of 

smaller diameter as illustrated in Figs. 3 to 5. 
inclusive. In these figures the holder is the same 
as previously described while tube has a con 
siderably smaller diameter than tube O. Plug 

2 has a wide flange 4 caused by reducing 
the diameter of that part of the plug fitting in 
the tube. This plug 12 has a head part it 
corresponding in all details to head with a 
central depression or dimple terminating at the 
top of diaphragm if 6. The hollowed out part 
15, however, has a greater diameter than part 
5 as ShoWn. . . . . . . . . . . . . . . . . . . . . . . 

The same technique is employed with this type 
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of-tube as previously described, the successive 
steps being illustrated in the three figures...The 
head part it 7 of the plug serves to guide the 
tube into proper relative positions between can 
nula 26 and diaphragm 6 without appreciable 
assistance from tube 0. Since this tube is of 
smaller diameter than tube. 6, some canting of 
the tube in the holder is almost inevitable. This 
canting, however, is not objectionable since the 
hollowed out part. 5 has a large enough dian 
eter to prevent the end of cannula-26 from being 
embedded in the plug wall as is clear from Figs. 
"Evacuated vessels of the type described here 

inbefore possess advantages over vessels uti 
lized for similar purposes as heretofore known to 
the art. Vessels made in accordance with this 
invention can be produced in quantity and of 
uniform quality more inexpensively than pre 
vious types of devices and have the advantage 
that a user may have all incidental equipment at 
hand for repeated re-use. Thus, no parts are 
discarded after a single use as has been the 
common practice. These vessels in addition to 
being evacuated, may also have the usual. Coag 
ulation preventing material therewithin, such as 
potassium oxalate; sodium fluoride, desiccated 
ox-bile and the like as is customary in this art. 
Moreover, if the needle is: withdrawn from the 
vein but left in communication with the interigr 
of the vessel without the latter being completely 
filled, it is apparent that any blood or other liquid 
remaining in the bore of the cannula will be 
evacuated therefrom. Therefore, this bore is 
cleared and the needle is immediately available. 
for a successive operation. : 
* The apparatus herein described possesses, a 
further advantage that an operator can draw 
any desired amount of blood from a vein into 
a vessel 0 and when the desired amount has 
been drawn therein, stop the drawing Opera 
tion by merely withdrawing the vessel from a 
position in which the diaphragm of the plug is 
penetrated by the needle. Upon such withdrawal 
of the needle the diaphragm is immediately re 
sealed maintaining a partial vacuum within the 
vessel so that other material can be added to the blood in the vessel by merely introducing 
the same through a needle or cannula from a 
suitable supply in the same manner. Conse 
quently suitable materials often added to blood can be supplied to that quantity originally drawn 
into the vessel. since the head part of each 
plug extends a considerable distance beyond the 
end of its tube, such head part is subject to 
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dicating marks, 28 could be of any desired nun 
ber or else eliminated entirely. In the latter 
Connection, it should be appreciated that while 
these marks are most helpful in the use of the 
apparatus, they need not be present where a 
skilled technician is employing the same. In 
other Words, an operator utilizing the apparatus 
for the first few times will ordinarily be guided 
by a mark or marks of this nature. After, how 
ever, he once acquires the 'feel' of the parts 
in cooperation with each other, it will not be 
necessary for him to visually check in order to 
determine that sufficient projection has occurred 
tO 
d. Seal the inner end of the needle and 
b. To cause that inner end to extend in com 

munication with the interior of the vessel. 
Rather, he will depend upon his sense of touch 
to determine this. . 
As will also be understood after the filled or 

partially filled tube has been removed from con 
nection with the patient, any desired number 
of drops of blood may be dispensed therefrom 
without unsealing it. This will be especially use 
ful where it is desired to achieve red and white 
cell counts, blood smears, haematology, etc. The 
procedure under these circumstances, will either 
be to maintain the vessel or tube in association 
with the holder or else to reconnect them so that 
the inner end of the needle extends through the diaphragm. Thereupon, the operator by simply 
pressing against the closed end of the tube, will 
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cause the stopper to engage against the end wall 
of the holder. Successive pressure impulses will 
cause a flexing to the diaphragm. This will re 
sult in sufficient pressure being built up within 
the tube to dispense a drop of blood through the 
needle under each pressure impulse. ". 
Thus, among others, the several objects of the 

invention as specifically afore noted are achieved. 
It is obvious that numerous changes in structure 
as well as certain departures in the steps of the 

4. 5 
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technique might be adopted without departing 
from the spirit of the invention as defined by the 
What is claimed is: : . . . . . . 
1. In an assembly for drawing blood, incom 

bination a cup-shaped holder having an aper 
atured base, a double ended hollow bored needle, 
having its ends pointed, extending through said 

thumb pressure or other manipulation for read 
ily withdrawing the plug from the tube. This 
may ordinarily be effected with the vacuum con 
dition exhausted, by simply bringing pressure to 
bear in an inward and upward direction on the 
head portion 7 or 7 of the stoppers. 
The operating technique herein set forth is 

preferred over other techniques for the reaSOn 
that in practicing the same the interior of the 
holder remains clean and free of blood Which 
would drip thereinto from the needle bore upon 
piercing a vein, if the inner end of the needle 
were not imbedded in the plug diaphragm. Thus 
the holder can be used repeatedly without re 
quiring washing or sterilization since a sterile 
needle can be attached thereto for each collec 
tion. However, any technique may be employed 
at the will of the user of equipment of the type 
herein disclosed. 
As will be understood, the graduations or in 

60 

aperture and supported against movement, with 
respect to said base, said needle having its inner 
end extending into a plane short of that into 
which the edges of the side walls of the cup pro 
ject, an evacuated tube having a length greater 
than the depth of said cup, a stopper includ 
ing an enlarged head and a plug portion, the 
plug portion being disposed under compression 
within said tube, the head thereof bearing against 
the edge of the letter, the thickness of the 
effective seal provided by said stopper being less 
than the effective height of the inner needle 
portion and the length of the part provided for 
the needle point of such portion being Substan 
tially less than the thickness of such seal, the 
end of the tube with the stopper mounted there 
on being slidably engageable with, and guided 
for movement by, the inner side wall faces of 
the cup to cause the inner needle end to pene 
trate the seal provided by the stopper when the 
stopper head is at a point adjacent the cup 
base, and means short of such point for indi 
cating when the tube has been introduced into 
said cup to a position at which the inner needle 
end is completely embedded within and has its 



2,460,641 
7 

bore closed by, the seal afforded by said stopper. 
- 2. An assembly for drawing blood and which 
assembly includes a cup-shaped holder, a mount 
ing associated with a double ended hollow needle 
to be supported by said holder with the outer end 
-Of the needle extending beyond and the inner 
end of the needle extending within the holder, 
an evacuated stoppered tube to be guided by the 
Side walls of said holder so that its stopper is 
brought to bear against and be penetrated by 
that end of the needle which is within said holder, 
Said holder having a diameter in excess of the 
diameter of any tube and stopper to be received 
therein, the holder end wall constituting a stop 
to be engaged by and to limit the inward move 
ment of the tube into said cup, said wall being 
provided with an aperture of less size than the 
needle mounting, for the passage of the inner 
needle end therethrough and said wall provid 
ing mounting means adjacent said aperture to 
cooperate with and retain the needle mounting 
against movement with respect thereto and with 
the inner needle end extending within said cup 
shaped body for a fixed and pre-determined 
distance. 

3. An assembly for drawing blood and which 
assembly includes a cup-shaped holder, a mount 
ing associated with a double ended hollow needle 
to be supported by said holder with the outer 
end of the needle extending beyond and the inner 
end of the needle extending within the holder, 
an evacuated stoppered tube to be guided by the 
Side Walls of Said holder so that its stopper is 
brought to bear against and be penetrated by 
that end of the needle which is within said 
holder, said holder having a diameter in excess 
of the diameter of any tube and stopper to be 
received therein, the holder end wall constitut 
ing a stop to be engaged by and to limit the 
in Ward movement of the tube into said cup, said 
wall being provided with an aperture of less size 
than the needle mounting for the passage of 
the inner needle end therethrough, said wall 
providing mounting means adjacent said aper 
ture to cooperate with and retain the needle 
mounting against movement with respect there 
to and with the inner needle end extending 
within said cup-shaped body for a fixed and 
pre-determined distance, said holder being con 
structed to permit of the viewing of a tube and 
stopper disposed therein and indicating means 
associated with the holder to indicate when the 
stopper of said tube has advanced towards and 
is spaced from the inner face of the holder end 
wall a distance Such that the inner needle end 
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8 
is enveloped and sealed by the body of said 
Stopper. - 

4. An evacuated stoppered tube for use as part 
of an assembly for drawing blood, said tube 
comprising a holdow body having a bore and 
having one end closed and its opposite end open, 
a Stopper of resilient material for such open 
end, said stopper including an enlarged head and 
a plug portion, both said head and plug portion 
being formed with recesses in their end faces, 
an imperforate self-sealing diaphragm separat 
ing the base portions of said recesses, the inner 
face of the diaphragm extending to a point ma 
terially within the body of the plug and the 
outer diaphragm face extending into the thick 
ness-area of said head, the lower edge of the 
head lying adjacent the edge of the open tube 
end and the plug extending under compression 
Within the tube bore. 

5. An evacuated stoppered tube for... use as 
part of an assembly for drawing blood, said tube 
comprising a hollow body having a bore and hav 
ing one end closed and its opposite end open, 
a stopper of resilient material for such open end, 
said stopper including an enlarged head and a 
plug portion, both said head and plug portion 
being formed with recesses in their end faces, 
an imperforate self-sealing diaphragm Separat 
ing the base portions of said recesses, the inner 
face of the diaphragm extending to a point 
materially within the body of the plug and the 
outer diaphragm face extending into the thick 
iness-area of Said head, the lower edge of the 
head lying adjacent the edge of the open tube 
end, the plug extending under compression with 
in the tube bore and the degree of compression 
being such that the diaphragm is thickened in 
a direction axially of the stopper. 
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