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(57) ABSTRACT 
The apparatus includes a sample head adapted to be 
mounted at a sample pickup station. The head includes 
a hollow sample pickup probe adapted to be inserted 
into a sample container at the sample pickup station for 
extracting a given amount of fluid sample from the con 
tainer. The pickup probe is movable between a first or 
sample position and a second or retracted position by 
means of an air cylinder. A valve mechanism con 
nected to the probe is operable on movement of the 
probe to the sample position for connecting the probe 
to a device for withdrawing fluid from the sample con 
tainer through the probe. The air cylinder not only 
moves the probe but also, and at the same time, oper 
ates the valve mechanism. In the second position the 
valve mechanism effects fluid connections for mixing a 
given amount of the fluid sample with another fluid and 
for simultaneously transferring the mixture to a recep 
tacle. 

29 Claims, 8 Drawing Figures 
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SAMPLE MIXNG AND METERING APPARATUS 

BACKGROUND OF THE INVENTION 
The invention herein relates to a structure for sam 

' pling and mixing liquids and delivering the mixture in 
a predetermined proportion to a reaction tube for test 
ling. 

In the art of automatic analysis equipment, it is nor 
mally required that a sample fluid be diluted with a sec 
ond fluid in order to provide a diluted sample which is 
subjected to testing. In the case of particle counting 
and sizing apparatus, the concentrated sample may be 
diluted with a nonreactive diluent in order to provide 
a diluted sample more easily processed in the auto 
matic counting and sizing apparatus. For example, 
whole blood could be diluted with a saline solution to 
achieve a diluted blood sample. In the case of a chemi 
cal analysis apparatus, the concentrated sample may be 
mixed with some liquid chemical that is to start a reac 
tion there with. For example, in blood chemistry appa 
ratus, the undiluted patient's serum is diluted with dif 
ferent reagents to commence reactions leading to col 
orimetric testing of the change in absorbance of the re 
sulting diluted sample. 
Examples of known apparatus generally providing for 

dilution of concentrated sanoles are disclosed in U. S. 
Pat. Nos. 2,867,355; 3,549,994; and 3,567,389. 

In all cases of sampling and mixing, there are certain 
requirements that must be met. The concentrated sam 
ple has to be withdrawn from a body of such sample 
and a specific volume thereof measured and isolated. 
The diluting fluid or reagent must be supplied in a pre 
determined volume so that the proportions of sample 
to diluent are known. The two liquids must be mixed. 
The mixture must then be delivered to a location where 
the diluted sample can be received in a suitable recep 
tacle in which it will be tested. 
Accurate measurement and thorough mixing are es 

sential. In addition, the minimum of contamination 
must be effected between the processing of different 
samples, 

All of the above comprise problems which the inven 
tion herein is intended to solve in a highly effective 
manner. In addition, however, the apparatus of the in 
vention provides functions which render structure em 
bodying the invention considerably more useful than 
sampling and mixing devices heretofore known. 

In automatic analysis equipment which is intended to 
process a large number of samples continuously, the 
samples have to be introduced into the system of the 
apparatus in one way or another. The introduction of 
samples manually is known, the cups or vials containing 
the samples being moved into sample withdrawing posi 
tion by the operator. The equipment could have a 
probe, for example, and the operator brings the cup 
under the probe and moves it vertically to cause the 
probe to dip into the sample. The operator must then 
have the skill and knowledge to recognize when the 
equipment is ready for another sample and he then 
manually feeds that sample to the probe. 
The use of turntables is also known in automatic 

analysis equipment wherein the samples are disposed in 
consectuive cups along the periphery of the turntable. 
The turntable moves in steps to a sample withdrawing 
station and a probe at this station dips down into the 
cups one after the other with intervening aspiration of 
diluent and air to separate the samples moving along a 
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2 
single conduit by means of alternating volumes of dilu 
ent and bubbles. 
Other methods for withdrawing the samples from 

their cups are also known. 
The invention herein includes a structure which not 

only performs the withdrawing and mixing and deliver 
ing functions, but as well performs two functions which 
enable considerable automation to be built into auto 
matic analysis equipment which uses structures con 
structed according to the invention. These two func 
tions comprise the physical movements causing the dip 
ping of the aspirating probe into the sample and the re 
moval of it from the sample. According to the inven 
tion, certain passageways and ports are connected and 
disconnected during these two movements which make 
the apparatus very simple and effective and enable op 
eration with a minimum of attendance and manual 
movement of the operator. 
The automatic analysis equipment with which the 

structures of the invention are intended to be used in 
cludes a plurality of sample cups spaced apart along a 
path of movement which, while preferably rectilinear, 
may be arcuate or circular. There is a plurality of sam 
ple aspirating, mixing and delivering devices (often 
hereinafter called “sampling or sample heads') which 
are located along the path at predetermined positions 
and which are constructed in accordance with the 
teachings of the present invention. 

SUMMARY OF THE INVENTION 

According to the invention, there is provided a sam 
ple head for use at a sample pickup station, the head 
including a hollow sample pickup probe adapted to be 
inserted into a sample container at the sample pickup 
station for extracting a given amount of fluid sample 
from the container. The probe is movable between a 
first or sample position and a second or retracted posi 
tion and is connected to a valve mechanism operable 
upon movement of the probe to the sample position for 
connecting the probe to a device for withdrawing fluid 
from the sample container through the probe. A mech 
anism is provided for moving the probe and simulta 
neously operating the valve mechanism whereby the 
valve mechanism is operated by the moving mechanism 
to connect the probe to the withdrawing means at the 
same time the probe is moved by the moving mecha 
nism to the sample position. 

Preferably, each sample head has a connection to a 
diluent or reagent pump, a delivery conduit and various 
connections to sources of vacuum and pressure to 
cause the operation thereof. The valve mechanism 
preferably includes a pair of valve blocks which move 
relative to one another in face to face planar engage 
ment by means of a suitable pneumatically operated 
cylinder constituting the moving mechanism which at 
the same time causes the probe to be dipped down 
wardly or raised according to the operation of a suit 
able control mechanism. 
When a sample arrives at the sample pickup or aspi 

rating station where one of the sampling heads is lo 
cated and assuming that the analysis calls for the sam 
ple to be mixed with a diluent or a reagent, the probe 
dips down into the sample, sucks up a quantity of sam 
ple, and then withdraws from the cup. During these 
movements, the diluent, or reagent is first drawn into 
a pump, second, mixed with a specific volume of sam 
ple and third, delivered by means of a conduit or tubing 
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to a reaction tube apart from the sampling head. All of 
this is done automatically after which the sampling 
head is ready for the next cup to come along. 

In this way, the cups are never disturbed as they are 
moved along their path. Also, a different head may be 
used for each different kind of test and a minimum of 
sample and diluent or reagent is wasted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic view showing a system for 
automatically aspirating a sample, mixing it with a dilu 
ent or reagent and then depositing it in a reaction tube; 
FIG. 2 is a side elevational view of the sampling head 

of the invention with portions broken away to show the 
details thereof, the head being shown in its two posi 
tions; 
FIG. 3 is a fragmentary top plan view of the head; 
FIG. 4 is a fragmentary sectional view taken along 

the line 4-4 of FIG. 2 and in the indicated direction; 
FIG. 5 is a fragmentary sectional view through the 

sampling head taken generally along the line 5-5 of 
FIG. 3 and in the indicated direction; 
FIG. 6 is a diagrammatic view illustrating the rela 

tionship between the two valve blocks of the sampling 
head at a first or sample position; and 
FIGS. 7A and 7B are diagrammatic views similar to 

that of FIG. 6 but illustrating the valve blocks in a sec 
ond or mixing and delivering position. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENT 

Referring now to the drawings in greater detail, the 
sampling and mixing apparatus of the invention is 
shown schematically at 10 in FIG. 1. The apparatus 10 
includes a sample head indicated generally at 12 in 
FIG. 1 and shown in detail in FIG. 2, and a program 
ming device 14 for controlling the automatic operation 
thereof. 
The sample head 12 includes a valve mechanism 16 

defined by first and second valve blocks 18 and 20 re 
spectively, linearly movable (slidable) relative to each 
other between two valve positions, namely, a sample 
position and a delivery position. The first block 18 has 
a hollow sample probe 22 extending therefrom which 
is movable with the sample head 12 between a first or 
sample position where the free end 23 of the probe 22 
is inserted into a sample cup or container 24 and a sec 
ond or retracted position out of the path of travel of the 
container 24. A piston and cylinder mechanism 26, 
preferably a pneumatically actuated cylinder, is con 
nected to the sample head 12 for moving the probe be 
tween its two positions and for simultaneously operat 
ing the valve mechanism 16 by moving it between its 
two positions, The cylinder 26 is operated through a 
valve 28 controlled by the device 14. The valve 28 al 
ternately connects each end of the cylinder 26 to a 
source 30 of pressure and a source 32 of vacuum. 

: In the first position of the probe 22 and the valve 
mechanism 16 the probe 22 is connected through the 
valve blocks 18 and 20 and a sample loop 34 to a sam 
ple pump 36 for withdrawing some of a liquid sample 
from the cup 24. The pump 36 is operated by a valve 
38 connected to the sources 30 and 32 of pressure and 
vacuum and controlled by the device 14. In this way a 
given amount of sample is drawn, i.e., aspirated from 
the cup 24 and into the sample loop 34. At the same 
time, a source 40 of reagent is connected through the 
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4. 
valve blocks 18 and 20 to a reagent pump 42 which is 
operated by a valve 44 connected to the sources 30 and 
32 of pressure and vacuum for filling the pump. 42 with 
a quantity of reagent. The valve 44 is also controlled by 
the device 4. 
After a sufficient amount of sample has been drawn 

through the sample loop 34, the cylinder 26 is operated 
to move the probe out of the cup 24 and to its retracted 
position and at the same time to move the valve blocks 
i8 and 20 relative to each other. This action will shear 
off and trap a given amount (volume) of sample in the 
sample loop 34 while moving the blocks 18 and 20 to 
the second valve position. m 
When the valve mechanism 16 is in the second or de 

livery position, one end of the sample loop 34 is con 
nected through the valve blocks i8 and 20 to the re 
agent pump 42 which is now operated by the device 14 
to pump reagent therefrom into the valve blocks 18 and 
20. The other end of the sample loop 34 is then con 
nected to a conduit or tubing 50 leading to a receptacle 
52, such as a reaction test tube. A shunt passage herein 
after to be described in detail shunts some of the re 
agent around the sample loop 34 to the outlet end of 
the loop 34 where it mixes with the sample being 
ejected from the sample loop 34 by the pressure of the 
reagent stream at the inlet end of the loop 34. In this 
way, the given amount of sample is simultaneously 
ejected from the sample loop 34, mixed with the re 
agent and delivered in a reagent-sample mixture to the 
reaction test tube 52. In the tube 52, the reagent reacts 
with the liquid sample and after a predetermined pe 
riod of time the resulting mixture may be subjected to 
colorimetric measurements. In the case of straight dilu 
tion, the resulting mixture may be subjected to count 
ing, etc. 
At the same time the probe 22 and the outlet of the 

sample pump 36 are connected to a source of scavenge 
vacuum 54 for vacuum scavenging liquid sample mate 
rial therefrom to prepare the apparatus 10 for taking 
another sample. 
As shown in FIG. 2, the sample head 12 includes an 

arm 56 having one end 58 mounting the valve mecha 
nism' 16 and another end 60 pivotally connected at 57 
to the supporting structure or post 62. Preferably, and 
as shown in FIG. 3, the arm 56 includes two parallel 
spaced plates 64 and 66 with the valve mechanism 16 
mounted therebetween. In the illustrated embodiment, 
the block 18 is secured to and between the plates 64 
and 66 by screws 65 (FIG. 3) and the second valve 
block 20 is positioned between the plates 64 and 66 for 
slidably engaging the block 18. As a result, the plates 
64 and 66 form a guideway for the block 20 and pre 
vent lateral movement of the block 20. 
The air cylinder 26 is pivotally connected at 67 to the 

supporting structure 62 and at 69 to the arm 56 be 
tween the ends 58 and 60 thereof. In FIG. 2, the sample 
head 12 is shown in the first or sample position and in 
phantom lines in the second or retracted position. 
As will be described in detail in connection with the 

description of FIGS. 6 - 7B, each of the valve blocks 
18 and 29 has ports therein for effecting the various 
connections, described above, when the blocks 18 and 
20 are in the sample position or in the delivery position. 
As best shown in FIG. 5, the first block 18 has an 

inner face 68 and an outer face 70. Likewise, the sec 
ond valve block 20 has an inner face 72 and an outer 
face 74. According to the teachings of the present in 



S 
vention, the fluid connections are made and broken at 
the inner faces 68 and 72 of the blocks 18 and 20 which 
are held in tight sliding engagement. To provide a good 
seal between the inner faces 68 and 72 in the areas ad 
jacent the port connections between the blocks 18 and 
20, the blocks 18 and 20 are compressively loaded and 
the inner faces 68 and 72 are ground and lapped. Pref 
erably, the inner faces 68 and 72 are formed from a 
very hard material which is ground and polished 
smooth to inhibit, if not prevent, galling of the inner 
faces 68 and 72. Because of the pressure loading the 
blocks must be made from a material having high di 
mensional stability. Also, the material must be highly 
resistant to corrosion from the fluids passed there 
through. In one embodiment of the invention, the first 
block 18 is made of graphite and the second block 20 
is made of stainless steel with the inner face 72 flame 
or plasma-sprayed with an aluminum oxide - silicon 
oxide composition. 
As best shown in FIG. 2, a linkage mechanism ex 

tends between the valve mechanism 16 and the sup 
porting structure 62. The linkage mechanism engages 
the second block 20 at one end and the supporting 
structure 62 at the other end and serves a dual purpose. 
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First, the linkage mechanism 76 effects movement of 25 
the block 20 relative to the block 18 when the arm 56 
is swung around the pivot 57 and second, provides the 
compressive loading which urges the block 20 against 
the block 18. With respect to the latter, the linkage 
mechanism 76 includes an elongated flat bar 78 which 
functions as a cantilever spring arm. The bar 78 has 
pivot members 79 adjustably screwed therein at one 
end thereof with the pointed ends of members 79 en 
gaged in sockets in the upper or outer surface 74 of the 
second block 20 as best shown in FIG. 5 and the other 
end of the bar 78 has a suitable threaded aperture in 
which is received a screw-threaded pivot member 80. 
The pivot member 80 pivotally engages the supporting 
structure 62. The bar 78 is positioned between the 
plane of the outer face 74 of the second block 20 and 
a roller 82 (FIGS. 2 and 4) which is mounted between 
the plates 64 and 66 and functions as a rolling fulcrum. 
The roller 82 is in pressure-engagement with the bar 78 
and the pressure can be adjusted by turning the pivot 
member 80 to move the end thereof toward and away 
from the bar 78. The pressure exerted by the roller 82 
is transmitted in cantilever fashion through the bar 78 
by way of pivot members 79 against the block 20 to 
urge the same against the block 18 and in this manner 
maintain the desired sealing engagement between inner 
faces 68 and 72 of the blocks 18 and 20. The roller 82 
also permits easy movement of the bar relative to the 
roller. In this respect, when the arm 56 is moved up 
wardly, the bar 78 is moved upwardly, also sliding 
slightly, and the roller 82 rolls along the upper surface 
of the bar 78 all the while maintaining pressure on the 
bar 78. 
As shown in FIG. 2, the block 20 is longer than the 

block 18. Movement of the block 20 relative to the 
block 18 is precisely limited by stop members 84 and 
86 secured respectively to the ends of the block 20 in 
position to engage the ends of the block 18. Thus, when 
the arm 56 is moved downwardly by the cylinder 26, 
movement of the arm 56 is limited by engagement of 
the stop member 84 with one end of the valve block 18. 
Likewise, when the arm 56 is moved upwardly by the 
cylinder 26, movement thereof is limited by engage 
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6 
ment of the stop member 86 with the other end of the 
block 20. The positions of engagement between the 
stop members 84 and 86 and the respective ends of the 
block 20 also define the first and second valve positions 
of the valve mechanism 16. 
Turning now to FIG. 6, the first valve block 18 has 

a number of galleries and passageways therein which 
are identified as follows: a sample pickup passageway 
90 extending between the faces 68, 70 of the block 18 
and connected at the outer face 70 to the aspirating 
probe 22; a sample extraction passageway 92 extending 
between the faces 68, 70 and connected at the outer 
face 70 to a tube or conduit 93 leading to the sample 
pump 36; a reagent supply passageway 94 extending 
between the faces 68,70 and connected at the outer 
face 70 to a conduit 95 leading to the source 40 of re 
agent; a first reagent transfer passageway 96 opening 
only to the inner face 68; a second reagent transfer pas 
sageway 98 also opening only to the inner face 68; a 
sample delivery passageway 100 extending between the 
faces of the block 18 and connected at the outer face 
70 to the conduit 50; a gallery 102 connecting the first 
transfer passageway 96 with the second transfer pas 
sageway 98; and a shunt gallery 103 connecting the gal 
lery 102 with the sample delivery passageway 100. 
The second block 20 also has a number of passage 

ways and a gallery therein which are identified as fol 
lows: first and second passageways 104 and 106 which 
extend between the faces 72,74 of the block 20 and 
which form part of the sample loop 34; a reagent deliv 
ery passageway 108 which extends between the faces 
72,74 of the block 20 and which is connected at the 
outer face 74 to a conduit 109 leading to the reagent 
pump 42; a first evacuation passageway 110 extending 
between the faces of the block 20 and connected at the 
outer face to a conduit 111 leading to the source 54 of 
scavenge vacuum; a second evacuation passageway 
112 which opens only to the inner face 72; and a gallery 
114 connecting the first evacuation passageway 110 
with the second evacuation passageway 112. 
The passageways all extend normal to the faces of the 

blocks 18, 20 and preferably are located on the longitu 
dinal centerline of each block 1820. 

In FIG. 6, the valve blocks 18,20 are in the first or 
sample position. In this position, the port of the sample 
pickup passageway 90 is aligned and in communication 
with the port of the first passageway 104 of the sample 
loop 34, the port of the second passageway 106 being 
aligned and in communication with the sample extrac 
tion passageway 92 connected by the conduit 93 to the 
pump 36. At this time, the programming device 14 has 
operated the valve 38 to cause the pump 36 to extract 
or aspirate some of the sample fluid from the sample 
cup 24 through the probe 22. The sample fluid is drawn 
part way into the conduit 93 but not into the pump 36 
because the pump 36 is of the displaceable diaphragm 
type, with limited volume movement. Also, at this time, 
the reagent supply passageway 94 is aligned and in 
communication with the reagent delivery passageway 
108 and the valve 44 has been operated by the device 
14 to cause reagent pump 42 to draw a quantity of re 
agent from the reagent source 40 into the pump 42. 

After a predetermined time as determined by the 
programming device 14, the valve 28 is actuated to op 
erate the cylinder 26 to move the sample head 12 to the 
second or delivery position. At the same time the valves 
38 and 44 are actuated to reverse the operations of the 
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pumps 36 and 42 so that in the second valve position 
which is shown in FIGS. 7A and 7B the pumps 36 and 
42 urge fluid toward the valve mechanism 16. 

It will be appreciated that when the valve blocks 
18,20 are moved relative to each other as the valve 
mechanism 16 is moved to its second position, the port 
openings of the first and second passageways 104 and 
106 of the sample loop 34 at the inner face 72 at the 
block 20 are sheared so as to trap a given volume of 
sample in the sample loop 34. 

In the second position of the valve mechanism 16 and 
as shown in FIG. 7A, the reagent delivery passageway 
108 is now aligned and in communication with the first 
reagent transfer passageway 96. At the same time, the 
second reagent transfer passageway 98 communicates 
with the first passageway 104 of the sample loop 34, 
i.e., communicates with the inlet port of the sample 
loop 34; and the second passageway 106 of the sample 
loop 34, i.e., the outlet port of the sample loop 34, 
communicates with the sample delivery passageway 
100, 
Preferably, the shunt gallery 103 which extends be 

tween the second reagent transfer passageway 98 and 
the sample delivery passageway 100 has a different 
cross section (diameter) than the sample loop 34. In 
this respect, the sample loop 34 preferably has a maller 
cross section than the shunt gallery 103 so that a frac 
tion of the reagent flows through the sample loop 34 
rejoining the major reagent stream at the junction of 
the shunt gallery with the sample delivery passageway 
100. At this junction the sample material is intermin 
gled with the reagent stream so that the fluid emerging 
from the end of the delivery tube 50 comprises a mix 
ture of sample and reagent. It is to be noted that the 
shunt gallery 103 has three functions. 

First, it avoids passing the entire reagent stream 
through the sample loop 34. Since the loop 34 is of 
smaller cross section than the gallery 102, the loop 34 
presents a higher impedance to fluid flow. However, 
the shunt gallery 103 prevents an undesirable high im 
pedance to the flow of reagent through the sample loop 
34 by providing a bypass or shunt for the flow of re 
agent. 
Second, the proportions of the reagent passing 

through the shunt gallery 103 and the sample loop 34 
are controlled by the relative sizes of the sample loop 
34 and the shunt gallery 103. By proper selection of the 
cross section (diameter) of the shunt gallery 103 rela 
tive to the cross section of the sample loop 34, oen can 
produce optimum intermingling of sample and reagent 
at the junction of the shunt gallery 103 with the sample 
delivery passageway 100. 
Third, by minimizing the flow of reagent through the 

sample loop 34, damage to fragile elements such as 
blood cells in the sample material is avoided. In this re 
spect, the relativey gentle flow of fluid through the 
shunt gallery minimizes damage to those elements 
which could be caused by high stream velocities and 
turbulent flow in a "straight through' system. 
At the same time that reagent is being mixed with the 

sample and is forcing the sample into the delivery con 
duit 50, the sample pickup passageway 90 and the sam 
ple extraction passageway 92 are being evacuated by 
the scavenge vacuum device 54. In this respect and as 
best shown in FIG, 7B, the sample pickup passageway 
90 is now aligned and in communication with the sec 
ond evacuation passageway 112 and the sample extrac 
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8 
tion passageway 92 is now aligned and in communica 
tion with the first evacuation passageway 110. Thus, in 
the second valve position, the scavenge vacuum device 
54 extracts or evacuates most of the sample left in the 
passageway 90(and the probe 22 connected thereto) 
and in the extraction passageway 92 (and the conduit 
93 connected thereto). Also, the vacuum acting 
through conduit 93 on pump 36 cooperates with the 
pressure supplied through valve 38 to pump 36 to re 
turn the same to its extracting position. As a result, the 
sample head 12 will be ready to pick up another sample 
when it is moved back to its first position. 
The port opening of each passageway at the outer 

face 72 or 74 of the respective valve block 18 or 20 is 
counter bored to receive an end of a metal pipe which 
is secured therein with an epoxy cement. Some of these 
connections are shown in FIG. 5. Except for the one 
pipe defining the probe 22, the pipes are cut short to 
form suitable quick-connect-disconnect fittings for de 
tachably receiving thereon the ends of plastic tubings 
defining the various conduits. 
As best shown in FIG. 2, the sample loop 34 includes 

a length of such tubing which is detachably connected 
to two of the fittings which are identified with reference 
numerals 118 and 120 and which are secured to the 
outer face 74 of the second block 20 and in communi 
cation respectively with the passageways 104 and 106. 
Since the ends of the length 116 of tubing are merely 
passed onto the fittings 118, 120, the volume of the 
sample loop 34 can be changed very easily merely by 
changing the length 116 of tubing. 
As shown in FIG. 5, two of the fittings, namely, the 

figures which are identified with reference numerals 
122 and 124 and which form respectively, extensions 
of passageways 108 and 110 for detachably connecting 
conduits 109 and 111 thereto, extend respectively 
through openings 126 and 128 in the bar 78. The open 
ings 126 are larger than the fittings 122 and 124 to per 
mit movement of the bar 78 laterally of and relative to 
the fittings 122 and 124 during movement of the sam 
ple head 12 between its two positions. 

It will be apparent from the foregoing description 
that obvious modifications and variations can be made 
to the sample pickup and mixing apparatus of the pres 
ent invention and the novel sample head thereof with 
out departing from the spirit and scope of the inven 
tion. For example, the apparatus 10 can be used for di 
luting a sample in which case the source 40 is a source 
of diluent. Accordingly, the scope of the invention is 
only to be limited as necessitated by the accompanying 
claims. 
What it is desired to secure by Letters Patent of the 

United States is: 
1. A sample head for use at a sample pickup station, 

said head comprising a hollow sample pickup probe 
adapted to be inserted into a sample container at a sam 
ple pickup station for extracting a given amount of fluid 
sample from the container, said pickup probe being 
movable between a first or sample position and a sec 
ond or retracted position, valve means operable upon 
movement of said probe to said sample position for 
connecting said probe to means for withdrawing fluid 
from the sample container through said probe, and 
means for moving said probe and simultaneously oper 
ating said valve means whereby said valve means is op 
erated by said moving means to connect said probe to 
the withdrawing means at the same time said probe is 
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moved by said moving means to said sample position. 
2. The sample head as claimed in claim 1 including 

arm means pivotally mounted to a supporting structure 
for supporting said sample pickup probe and said valve 
means in spaced relationship to the supporting struc 
ture. 

3. The sample head as claimed in claim 2 wherein 
said moving means is connected to said arm means. 

4. The sample head as claimed in claim 2 wherein 
said arm means includes a pair of parallel spaced arm 
plates pivotally connected to the supporting structure 
and having said valve means mounted therebetween. 

5. The sample head as claimed in claim 4 wherein 
said valve means includes first and second valve blocks 
each having at least one passageway therein, said first 
block being secured to and between said plates and said 
second block being movably mounted between said 
plates adjacent and in sliding contact with said first 
block, said plates forming a guideway for said second 
block preventing lateral movement thereof. 

6. The sample head as claimed in claim 2 wherein 
said valve means includes first and second valve blocks 
each having at least one passageway therein, said first 
block being secured to said arm means and said second 
block being movably mounted on said arm means in 
sliding contact with said first block. 

7. The sample head as claimed in claim 6 including 
stop means for limiting relative movement between 
said valve blocks. 

8. The sample head as claimed in claim 7 wherein 
said second block is longer than said first block and 
said stop means includes stop members which extend 
from each end of said second block and which are 
adapted to engage respective ends of said first block 
and thereby stop movement of said second block rela 
tive to said first block upon movement of said valve 
means to said first or second valve position, said stop 
means also serving to limit movement of said arm 
means by said moving means such that engagement of 
said first block with one of said stop members defines 
said first or sample position and engagement of said 
first block with said other stop member defines said 
second or retracted position. 

9. The sample head as claimed in claim 6 wherein 
said sample head includes a linkage mechanism having 
first and second ends, said first end of said linkage 
mechanism engaging said second block and said second 
end of said linkage mechanism engaging the supporting 
structure whereby, when said first block is moved upon 
movement of said arm means by said moving means, 
said linkage mechanism causes said second block to 
move relative to said first block and between said valve 
positions, 

10. The sample head as claimed in claim 9 wherein 
a roller is connected to said arm means and spaced 
from said second block a predetermined distance oppo 
site the engagement thereof with said first block and 
said linkage mechanism includes a bar which extends 
through the space between said roller and said second 
block, said roller applying pressure to said bar which is 
transmitted by the first end of said linkage mechanism 
against said second block for urging said second block 
into tight sliding engagement with said first block. 

11, The sample head as claimed in claim 9 wherein 
said linkage mechanism includes at least one pivot 
means mounted at one end thereof for pivotally engag 
ing said second block or the supporting structure. 
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12. The sample head as claimed in claim 10 wherein 
at least one pivot means is adjustably mounted at one 
end of said bar whereby the position of the pivot end 
of said pivot means from the plane of said bar can be 
adjusted as desired for increasing or decreasing the 
pressure between said roller and said bar. 

13. The sample head as claimed in claim 1 wherein 
said valve means include first and second valve blocks 
movable relative to each other. 

14. The sample head as claimed in claim 13 wherein 
each of said valve blocks has a smooth hard face which 
slidably engages the smooth hard surface on the other 
block, and said hard surface on each block is formed 
of an aluminum oxide - silicon oxide composition. 

15. The sample head as claimed in claim 13 wherein 
at least one of said blocks is made of graphite. 

16. The sample head as claimed in claim 13 including 
means for urging said valve blocks into face to face slid 
ing engagement with each other. 

17. The sample head as claimed in claim 13 wherein 
said first block has a sample pickup passageway therein 
and said probe is connected to said first block and in 
communication with said sample pickup passageway, 
said valve means connecting said passageway to the 
means for withdrawing fluid sample from the container 
when said valve means is in said first position. 

18. The sample head as claimed in claim 17 wherein 
said second block has means for connecting said pas 
sageway to the means for withdrawing fluid from the 
container. 

19. The sample head as claimed in claim 18 wherein 
said connecting means includes a sample loop having 
at least a portion thereof extending through said second 
block. 

20. The sample head as claimed in claim 19 wherein 
at least a portion of said sample loop is external of said 
blocks. 

21. The sample head as claimed in claim 19 wherein 
said second block has first and second passageways 
therein forming at least a part of said sample loop. 

22. The sample head as claimed in claim 21 wherein 
said second block has at least two fittings connected 
thereto, one in communication with said first passage 
way and the other in communication with said second 
passageway, said fittings being adapted to detachably 
receive thereon the ends of a length of tubing which 
can be easily changed to adjust the length of said sam 
ple loop. 

23. The sample head as claimed in claim 21 wherein 
said first block has a sample extraction passageway ex 
tending therethrough, the port opening of said sample 
extraction passageway opening to the outer surface of 
said first block being adapted to be connected to the 
means for withdrawing fluid from the sample container 
and the port opening of said sample extraction passage 
way opening to the surface of said first block which en 
gages said second block being arranged to be aligned 
and in communication with said second passageway 
when said valve means is in said first position. 

24. The sample head as claimed in claim 21 wherein 
said first and second passageways of said sample loop 
are closed as said valve blocks are being moved relative 
to each other to a second valve position to trap a given 
amount of sample in said loop and said first block has 
a sample delivery passageway therein arranged so as to 
be aligned and in communication with said second pas 
sageway in said second block when said valve means is 
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in said second position for delivering said given amount 
of sample trapped in said sample loop to a receptacle. 

25. The sample head as claimed in claim 24 wherein 
said valve means includes means for connecting a 
source of fluid to said sample loop when said valve 
means is in said second position, said fluid connecting 
means including a gallery in said first block with at least 
one port opening to the inner face of said first block, 
said port being arranged so as to be aligned and in com 
munication with said first passageway in said second 
block when said valve means is in said second position 
so that fluid can flow into said first passageway to force 
said given amount of liquid sample therefrom and out 
of said valve means through said sample delivery pas 
sageway. 
26. The sample head as claimed in claim 25 wherein 

said first block has a shunt gallery therein between said 
first mentioned gallery and said sample delivery pas 
sageway for bypassing some of said fluid around said 
sample loop and into said given amount of said liquid 
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12 
sample flowing through said sample delivery passage 
way thereby to mix fluid with said given amount of sam 
ple as it is being ejected from said sample loop. 
27. The sample head as claimed in claim 26 wherein 

said shunt gallery has a cross section larger than the 
cross section of said sample loop. 

28. The sample head as claimed in claim 17 wherein 
said second block, includes means which communicates 
with said sample pickup passageway in said first block 
when said valve means is in said second position for 
connecting said sample pickup passageway and said 
hollow sample probe connected thereto with means for 
evacuating same. 

29. The sample head as claimed in claim 23 wherein 
said second block has passage means therein which 
communicates with said sample extraction passageway 
when said valve means is in said second position for 
connecting said sample extraction passageway with 
means for evacuating same. 
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