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8 Claims. (01.103-148) 
This invention relates to apparatus for sam- ' 

pling ?uids. 
In many ?elds in industry and in the arts and 

sciences, need frequently arises for the examina 
tion of samples of a ?uid such as a chemical 
mixture or composition or, in the medical ?eld, - 
blood. In such practice it is frequently desirable 
that the quantity of fluid ‘withdrawn be within 
closely defined limits and that the apparatus 
employed permit withdrawal in de?nitely small 10 
quantities as well as in larger amounts. For ex- - 
ample, drop-by-drop extraction under complete 
control of the operator may be a matter of con 
siderable importance in some medical, scienti?c 
or manufacturing operations. . 

Accordingly, one of the important objects of 
the present invention is to provide apparatus ca 
pable of drop-by-drop extraction from a source 
oi’ supply. Another object is to provide appa 
ratus susceptible to close controig‘by the oper 
ator to vary the amount of ?uidifiwithdrawal to 
any desired quantity as required. Further ob 
jects are directed to the provision of ?uid with 
drawal apparatus 01' extreme simplicity in the 
number and arrangement oi.’ parts: to the pro 
vision of apparatus susceptible to multiplied 
means of adjustment; to the provision oi.’ ap 
paratus adapted to function with a limited 
amount 01' power; and to the provision of means 
in general readily applicable to a wide variety of 
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extraction or sampling operations. Other ad- - 4 
vantages stemming from the structure of the ap 
paratus will become apparent on consideration 
of the modifications of the invention hereinafter 
described and illustrated. 
Referring to the drawings: 

36 

Figure 1 is a view of the apparatus associated 
with a fluid containing tube illustrating the 
phase wherein pressure in the tube is being re 
leased: 
Figure 2 illustrates the apparatus in the phase 

of complete pressure release; . 
Figure 3 shows the apparatus in the first stage 

of pressure; 
Figure 4 shows the apparatus under condition 

of full pressure; ' 
Figure 5 illustrates a modi?cation or the ap 

paratus; and ' ' 

Figure 6 is a detailed sectional view along lines 
‘6-8 of Figure 5. 
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In Figure 1 the numeral. ll designates a tube - 
which is preferably of rubberor other ?exible 
and impervious substance and possessing resil 
iency so that when distorted‘ by pressure it will 
reassume its normal state on release of the pres 

sure. The inlet end or the tube ii is connected 
to the liquid supply, for example. where the de 
vice is employed in connection with liquids. The 
numeral l2 designates the outlet end of the tube 
from which liquid in the desired sampling lots 
is obtained. In the apparatus, as shown in Fig 
ure 1, the tube ill is mounted between support 
ing blocks l3, l4, l5 and it which by any ap 
propriate means as screws I‘! are ?xed to a base. 
support. Support block I! is formed with slots 
ll. transverse relative to the tube so that the 
block may be moved relative to the supporting 
screws l9 and consequently in relation to the 
tube l0. In this manner, adjustment to tubes 
of different diameters may be made, since sup 
port block it is on one side or the tube, whereas 
blocks I4, I! and [8 are on the opposite side, the 
tube being placed between. 
In addition to the supporting function 01' block 

it, it also serves as a support for a pressure block 
20. This pressure block is formed with a rounded 
wedge-shaped end 2| adapted to contact and 
compress the tube In against the upper support 
block l8, thereby cutting iii’! connection between 
the tube interior on either side or the pressure 
point, designated by b. The base 0! the pressure 
block-20 is secured to a pivot rod, 22 which is 
formed with two apertures, one, 28, in a form 
of an. axial slot adjacent the end of the rod re 
moved from the support block 20 and the other 
aperture 24 adjacent the support block 20. Slot 
23 is intended for the reception of a screw pivot 
25 including the screw head 28 with associated 
washer 21, a degree of clearance being provided 
between.the washer 21 and the bar 22 so as to 
permit pivotal action of the bar on the screw 
thread. The aperture 24 is adapted to receive a 
screw 28 having a head 29, shank l0 and screw 
threaded end It adapted to penetrate the end 
of support block II at the ends of the block a‘ 
iacent the support block 20. Two movable wash 
ers 32 on the screw shank 30 form terminal plates 
for an intervening coil spring 3!, the normal 
pressure 01’ this spring being to force the bar 22 

, with the attached pressure block 20 into clo 
sure position with reference to the liquid carry 
in; tube ll. However, with the application oi.’ 
pressure from the tube through the-pressure block 
20 in excess of the spring pressure, the spring 
83 will yield to permit pivotal movement or the 
bar 32 on the pivot screw 25. 

Support blocks I4, I! and II which are on the 
side of the tube opposite from the support block 
it, are ‘spaced mm each other to receive oper 
ating mechanism which will now be described.‘ 



2 
Between blocks‘ l4 and I5 is a pressure block 40 
having a wedge-shaped edge 46a transverse of 
and adjacent to the tube II and adapted to have 
movement toward and away from the tube to 
close the passage way through the tube at this 
point, designated as a. The top edge 01’ the 
pressure block 40 is recessed and threaded to re 
ceive the threaded end of a bolt 4I carrying a 
head 42, slidable washers 43 and 44 and a coil 
spring 45 surrounding the shank of the bolt be~ 
tween the base edge of the support block 86 and 
the washer 44. The pressure block 46 is adapted 
for reciprocation to and away from the tube H I 
through the medium or a. lever 46 to which con 
nection of the bolt M is made by insertion of 
the bolt shank in an aperture d1 formed in the 
lever arm 46 so that the lever arm is included 
between the washers 43 and 44. A coil spring 
45 encloses the bolt 4i between the washer 44 
and block 40. 
The pivot lever end 46 is provided with spaced 

holes 48 through which a movable pivot bolt 59 
is adapted for insertion. The other end of the 
lever is also provided with displaced apertures 
56 in one of which is positioned a second ?xed 
pivot pin or bolt 5!. The link 52 connects the 
pivot pin 5| to a stud 53 projecting from the face 
of the drum wheel 58. Rotation of the pulley 
wheel by means of the pulley rope 55 translates 
the rotational action to the pulley into oscilla 
tion of the lever 46 and consequent linear move 
ment of the pressure block 40 whereby alternate 
closure oi.’ the tube at point a followed by open 
ing of the same is secured. By adjustment of the 
pivot pin 5I with reference to the aperatures Bil 
the range of oscillation and tube closure may 
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be varied. By adjustment of the lever pivot 48 i 
in the apertures 48 correct placement of the 
pressure block 40 between the guide blocks I4 
and I5 may be attained. 
In addition to the pressure block bolt 4I there 

is secured to the lever arm 46 ‘at a point adja 
cent thereto and between said bolt and pivot pin 
5|, a second screw bolt 56 which penetrates the 
lever vertically with its head 51 on the same side 
as the head 42 of bolt H and its bearing end 58 
on the other side of the lever. Lock nuts 59 are 
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utilized on either side of the lever to hold the ‘ 
bolt 56 in a predetermined set position. The 
bearing nut 58 of bolt 56 is adapted for inter~ 
mittent engagement with a power pressure block 
60 which is mounted between the guide blocks 
I5 and I6 and is adapted for reciprocation be 
tween those blocks toward and away from the 
tube I0. As shown in Figure 1, the position of 
the block 60 is in inactive position with its lower 
edge surface resting on that of the tube and 
its upper edge surface displaced from the oper 
ating end 58 of the contact bolt 56. It is ap 
parent that further rotation of the drum 54 in 
the direction indicated by the arrow will carry 
the lever arm upwardly removing the contact pin 
56 still further from engagement with the power 
block 60 until it has the relative position as 
shown in Figure 2 with the stud pin 53 at the 
maximum peak point of its circular movement. 
In Fig. 1 also the pressure block 40 is above its 
‘closure point and the tube section a-b is fully 
extended and, in operation, ?lled with liquid. 
In the positions of Fig. l and Fig. 2 it is appar 
ent that'the pressure of spring 33 on the guide 
screw 30 has forced the pressure block 26 to the 
upward limit of its movement, to form the 010 
sure b, and liquid is thus retained in the section 
a-b pending further operation of the apparatus. 
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Proceeding to Figure 3, it will be observed 

that the stud pin 53 of the power drum 54 has 
moved from its position of maximum elevation 
to a part downward position, forcing the lever 
46 downwardly and at the same time carrying 
the pressure block 40 to the bottom limit of its 
movement against the tube but leaving a gap 
at the inlet end. Subsequent rotation of the 
power drum 54 with a consequent lowering of 
the lever 46 will impart a downward movement 
of the power block 60 with pressure upon the 
tube section a-b. Result of this pressure is to ‘ 
force liquid through the inlet at a, until the pres 
sure block 40 reaches the lower limit of its move 
ment. This provides a leakage path to reduce 
the capacity of the a--b tube section so that 
when the gap a closes the liquid in the_a—b sec 
tion is of reduced amount. Further downward 
‘movement of block 60 after closure of a, forces 
out liquid at b, as shown in Figure 4, since the 
spring pressure of spring 33 is less than that due 
to spring 45. Consequently the measured quan 
tity of liquid will pass to the exit side I2 of the 
tube III. Continued rotation of the drum 56 will 
produce intermittently further excretion of liq 
uid in uniform quantities as desired, the sequences 
of in?ow and out?ow of liquid through the cham 
ber a-b being indicated by the sequence of Fig 
ures 1, 2,‘ 3 and 4. From the above it will be seen 
that by adjustment of bolt 4| or the angle of 
movement of lever 46 the quantity of liquid 
forced out at tube gap b may be varied at will. 
In Figure 5 of the drawings, a modi?cation of 

the invention is disclosed wherein the pressure 
block 20, instead of being pivotally mounted on 
the guide block I3 is positioned on the side com 
mon to the pressure block 40 and power block 
66. In this arrangement a single support block 
‘I0 with transversely positioned slots ‘II and 
holding screws ‘I2 is placed beneath the tube III. 
The support blocks I4 and. I5 are as shown in 
Figure 1 but in place of the block I6 of the Fig 
ure 1 is employed an L shaped block ‘I3, the one 
end of the L 14 forming a guide area for the tube 
and the other end and associated segment 15 of 
the block forming a bracket overlying the pres 
sure block ‘I6 corresponding to the pressure block 
20 of Figure 1. This block ‘I6 is also provided 
with an operating tube-contacting edge of wedge 
shape and, on the opposite edge, a bridging pin 
‘I1 penetrating at its outer end an aperture 
formed in the overlying bracket section ‘I5 of 
the support block 13. A coil spring ‘I8 encircles 
the pin 11 between the bracket section 15 and 
the pressure block head 16 normally urging the 
head downwardly to form the closure d. The 
lever arm with the associated parts are the same . 
as shown in Figure 1 and need not be again de 
scribed in connection with this modi?cation, sim 
ilar numerals being applied to similar parts. 
The operation of the modi?ed form of the ap 

paratus of Figure 5 is essentially the same as 
that detailed in connection with the preferred 
forms of Figures 1 to 4, the pressure block 16 
functioning similarly to block 20. 
In describing the preferred modi?cations of 

the invention as shown in Figure 1, it Was men- , 
tioned that the support blocks I4, I5 and I6 were 
secured to a supporting base. Similarly the sup 
port blocks I4, I5 and ‘I3 of Figure 5 are attached 
to a supporting base as shown in Figure 6, this 
?gure being-in general applicable to both‘ modi 
?cations as showing the mode of attachment. In 
this figure, the base is indicated by the numeral 
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80 and the supporting blocks and pressure blocks 
are illustrated in relationship to this base. 

It is pointed out thatonly a small upward 
movement of the block 40 is necessary to provide 
a gap in the tube opening a of area su?icient to 
?ll the tube section a—b rapidly. In other words, 
an up-movemen't of the block Ill when the pin 54 
of the power drum is adjacent the maximum 
point of Fig. 2 maybe adequate for ?lling the 
tube section a-b. 
Modi?cations other than as shown may be made 

not only in the speci?c structure but in the se 
quence ofv operation and hence no limitation of 
the invention is implied by the speci?c forms 
shown, the limits of the invention being deter 
mined by the claims as hereto appended. 
What is claimed is: 
1. Fluid transfer apparatus comprising a ?ex 

ible tube for conducting a ?uid, ?rst means for 
1 clomng yieldably said tube at a predetermined 
point, second means for clomng yieldably said 
tube at a normally open and unrestricted point 
displaced from the ?rst closure'point whereby 
?uid is trapped in the tube between said closure 
points, said ?rst means being more readily yield 
able than said second means, pressure means for 
pressing said tube between said closure points 
and means for actuating said second and pres 
sure means intermittently whereby ?uid is forced 
through said second closure means. 

2. Fluid transfer apparatus comprising a ?ex 
ible tube for conducting a ?uid, ?rst means for 
closing yleldably said tube at a predetermined 
point, second means for closing said tube at a 
point displaced from‘ the ?rst closure point 
whereby ?uid is trapped in the tube between 
said closure points, and power pressure means 
for pressing said tube between said closure points 
whereby ?uid is forced through said yieldable 
‘closure, said power means including a pressure 
block in direct contact with said tube, a lever 
arm pivoted adjacent said block, and means for 
oscillating said lever intermittently into pressure 
engagement with said block. 

3. Fluid transfer apparatus comprising a ?ex 
ible tube for conducting a ?uid, ?rst means for 
closing yieldably said tube at a predetermined 
point, second means for closing said tube at a 
point displaced from the ?rst closure point but 
subsequent to said ?rst closure whereby ?uid is 
trapped in the tube between said closure points, 
pressure means for pressing said tube between 
said closure points whereby ?uid is forced through 
said yieldable closure means and single means for 
operating directly both said pressure and second 
closure means only. 

4. Fluid transfer apparatus. comprising a ?ex 
ible tube, spaced guide blocks adapted to receive 
said ?exible tube adjacent‘thereto, a yieldable 
tube closure block movably mounted on one of 
said guide blocks, a power lever arm pivotally 
mounted adjacent the other guide block, a 
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second closure blockattached to said arm and 
movable adjacent the other guide block into tube 
closure position to trap ?uid in a section of tube 
between said closure blocks, and means operable 
by-said arm to compress the tube between the 
closure blocks whereby trapped ?uid is forced 
by said yieldable closure block, said means being 
adjustable to permit variation in the speed of ?ow 
of ?uid delivered. 

5. Fluid transfer apparatus, comprising spaced 
guide blocks adapted to receive a ?exible tube 
adjacent thereto, a yieldable tube closure block 
movably mounted on one of said guide blocks, a 
power lever arm pivotally mounted adjacent the 
other guide block, a second closure block attached 
to said arm and movable adjacent the other guide 
block into tube closure position to trap ?uid in 
a section of tube between said closure blocks, 
and means operable by said arm and in direct con 
tact with said tube to compress the tube between 
the closure blocks whereby trapped-?uid is forced 
by said yieldable closure block, said second closure 
block functioning to close the tube after the ?rst 
closure block and before the compression means. 

6. Fluid transfer apparatus comprising a ?ex 
ible tube for conducting a ?uid, ?rst means for 
maintaining said tube yieldably closed at a pre 
determined point, second means for closing said 
tube at a. point displaced from the ?rst closure 
point whereby ?uid is trapped in the tube between 
said closure points, automatic pressure means 
for pressing said tube between said closure points 
whereby ?uid is forced through said yieldable 
closure, and means for controlling separately the 
actuation rate of said pressure and second means. 

7. Fluid transfer apparatus comprising a ?ex 
ible tube for conducting a-?uid. ?rst means for 
maintaining said tube normally closed at a pre 
determined point, second means for closing said 
tube at a normally open and unrestricted point 
displaced from the ?rst closure point whereby 
?uid is trapped in the tube between said closure 
points, pressure means for pressing said tube 
between said closure points, and automatic means 
for actuating said second and pressure means 
intermittently whereby ?uid is forced through 
said yieldable closure. , 

8. Fluid transfer apparatus comprising a ?ex‘ 
ible tube for conducting a ?uid, ?rst means for 
maintaining said tube normally closed at a pre 
determined point, second means for closing said 
tube at a point displaced from the ?rst closure 
point whereby fluid is trapped in the tube be 
tween said closure points, pressure means in 
direct physical engagement with said tube for 
pressing said tube between said closure points, 
and single means for actuating directly and only 
said second and pressure means intermittently 
whereby ?uid is forced through said yieldable I 
closure. 

JOHN P. TARBOX. 


