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Our present invention relates to automatic liquid 
sample supply apparatus, and more particularly to auto 
matic liquid sample supply apparatus for use in an auto 
matic analysis system wherein each of a series of samples 
of body liquids, or other liquids, is quantitatively analyzed 
in respect to known ingredients therein. 
An automatic analysis system for which the present 

invention is especially useful is disclosed in the United 
States Patent to Leonard T. Skeggs, No. 2,797,149, issued 
June 25, 1957, and an automatic liquid sample supply 
apparatus of the type and general construction to which 
the present invention relates is disclosed in United States 
Patent to Jack Isreeli, No. 3,038,340, issued June 12, 
1962. 
The automatic liquid sample supply apparatus shown 

by said Isreeli patent is operable, in conjunction with an 
aspirating pump, to automatically supply, in succession, 
a plurality of different liquid samples in the analysis 
system for the individual quantitative analysis of each 
sample in respect to at least one known ingredient thereof. 
The object of the present invention is to provide the 

sample supply apparatus with means for supplying a wash 
liquid between successive samples as they are fed from 
the supply apparatus to the conduit leading to the analysis 
apparatus whereby to prevent or render negligible con 
tamination of one sample by another. 
The above and other objects, features and advantages 

of the present invention will be more fully understood 
from the following description considered in connection 
with the accompanying illustrative drawings. 

In the drawings which illustrate the best mode presently 
contemplated for practicing the invention: 

FIG. 1 is a fragmentary plan view of a sample supply 
device or apparatus provided with the wash liquid supply 
device of the present invention; and 
FIG. 2 is a sectional view, on a larger scale, on the 

line 2-2 of FIG. I. 
Referring now to the drawings in detail, the sample 

supply apparatus indicated generally by the numeral 10 
is essentially of the same construction as the supply 
apparatus shown and described in the abovementioned 
Isreeli patent. Briefly described, said supply apparatus 
comprises a turntable plate 12 provided with a plurality 
of circumferentially spaced openings 4 in which cups 
or other suitable receptacles 16 are positioned, said cups 
being each provided with a peripheral shoulder 8 for 
supporting the cups in the respective openings. Turn 
table plate 2 is intermittently operated in stepwise fash 
ion, as described in said Isreelipatent, for moving each 
of the cups 16 to a sample liquid take-off position, where 
the liquid in the respective cups is withdrawn through a 
polyethylene or other suitable tube 20 threaded through 
a metal tube 22 which is movable in timed relation to the 
movement of turntable plate 12, as described in said 
Isreeli patent. A stationary cover plate 24 overlies the 
receptacles 16 and is provided with a single opening 26 
at the sample liquid take-off position to permit the move 
ment of the take-off tube 20 into and out of the receptacle 
16 at the take-off position. Tube 22 in which the sample 
liquid take-off tube 20 is carried for movement into and 
out of each of the receptacles at the take-off position is 

O 

15 

20 

30 

40 

60 

65 

70 

2 
Supported by member 28 which is pivotally mounted as 
indicated at 30 on a support 31. Tube 20 is moved into 
and out of each receptacle when the turntable 12 is 
stationary, by the mechanism shown and described in 
said Isreeli patent, including member 28 which is con 
nected to and supports tube 22 and which is oscillated by 
the link 32 about pivot 30 by the mechanism described 
in said Isreeli patent. 
As the sample supply device 10 does not, per se, form 

part of the present invention, further description thereof 
is considered unnecessary but may be had by reference 
to said Isreeli patent. 

In accordance with the present invention, a receptacle 
34 for a wash liquid is mounted on the sample Supply 
device, preferably on said stationary cover plate 24. The 
bottom 36 of said wash liquid supply receptacle is pro 
vided with a flange 38 which fits removably in the open 
ing 26 of the cover plate 24 and has a small opening 40 
through which the polyethylene or other take-off tube 
20 is movable for movement into and out of the liquid 
sample supply receptacle 16 at the take-off position of 
the turntable 2. Said receptacle 34 is also provided 
with a small opening 42 at the lower end of the conical 
part 44 of receptacle 34. Said opening 42 functions as 
a guide for directing the lower end of the tube 20 into 
the opening 40 after each withdrawal of said tube from 
said opening 40 when the metal tube 22 is moved to its 
retracted position at the end of each liquid Sample take 
off operation. During the movement of tube 20 out of 
receptacle 16 and before said tube is moved upwardly 
into wash receptacle 34, air is aspirated, by the action 
of the abovementioned pump, into said tube through its 
inlet end until said inlet end is introduced into receptacle 
34. 

Receptacle 34 is provided with a tube 46 which is re 
movably disposed within said receptacle in an adjusted 
position in which it can be releasably held by frictional 
engagement with the edge of opening 51 in the top of 
said receptacle. Tube 46 has a fluid-tight fit in and Seals 
opening 51, and has a flange 49 which limits the extent 
of its movement into the receptacle. 

Openings 40 and 42 are of small diameter, having a 
diameter of the order of a fraction of a millimeter. 
Opening 40 is sufficiently large to allow tube 20 to move 
freely therethrough but is small enough to prevent the 
flow of water therethrough whether or not tube 20 is po 
sitioned in said opening. The surface tension of the Wash 
liquid, usually water, enables a sufficient head of liquid 
to be provided in receptacle 34, said head being adjust 
able by adjusting the position of the tube 46 in receptacle 
34, as described above. More specifically, the wash liq 
uid is introduced into the receptacle 34 through the open 
ing 51, at which time the tube 46 may be removed from 
the receptacle. Said receptacle 34 may be provided with 
a transparent side wall or window or with a Water level 
gauge. While the liquid is being introduced into the re 
ceptacle, opening 40 is closed in any suitable way, as by 
placing a finger across said opening at the bottom 38. 
Tube 46 is then inserted into the receptacle through open 
ing 51 and upon uncovering opening 40 a quantity of Wash 
liquid will flow out of the receptacle until the head of liq 
uid is reduced to a level at which the surface tension of 
the liquid is sufficient to prevent further outflow of the 
liquid through opening 40. At this time there is very 
little, if any, liquid within the tube 46 so that when wash 
liquid is aspirated through tube 20, air enters the re 
ceptacle 34 through tube 46, the volume of air so enter 
ing the receptacle being equal to the volume of wash liq 
uid aspirated from receptacle 34. 

In the operation of the apparatus, each time tube 22 
is actuated for a-liquid sample take-off operation, at which 
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time the turntable is stationary, tube 20 is first projected 
through opening 40 into the receptacle 16 by movement 
of tube 22 in a clockwise direction (viewing FIG. 2). 
Tube 20 is positioned in receptacle 16 during the flow of 
the liquid from the receptacle, said liquid being aspirated 
from said receptacle by the above mentioned pump, as 
described in said Isreeli patent. Upon completion of the 
liquid sample take-off operation, the inlet end of tube 20 
is clear of any liquid which might remain in receptacle 
16, having been moved upwardly by the movement of 
tube 22 in a counterclockwise direction (viewing FIG. 
2). Air is then automatically aspirated through said tube 
by the action of the aforementioned pump until the lower 
end of tube 20 enters receptacle 34 for the aspiration of 
the wash liquid, at which time the turntable 12 is moved 
for presenting the next receptacle at the take-off position. 
When said next receptacle is at the take-off position and 
the turntable 12 is then stationary, tube 22 is moved in a 
(clockwise direction for moving tube 20 from the wash 
liquid receptacle 34 to the sample liquid receptacle 16 at 
said station. Thus it is seen that each sample liquid sup 
plied from device 10 is separated from the wash liquid 
by air bubbles and that the samples are separated from 
each other by said air bubbles and intervening segments 
of wash liquid. 
A sample Supply device with provision for supplying 

a Wash liquid between samples is shown and claimed in 
the United States Patent to Eduard B. M. De Jong, No. 
3,134,263, issued May 26, 1964. 
While We have shown and described the preferred em 

bodiment of the invention, it will be understood that the 
invention may be embodied otherwise than as herein spe 
cifically illustrated or described, and that certain changes 
in the form and arrangement of parts and in the specific 
manner of practicing the invention may be made without 
departing from the underlying idea or principles of this 
invention within the scope of the appended claims. 
What is claimed is: 
1. Liquid-Sample supply apparatus, comprising a car 

rier for a series of liquid-sample containers, receptacle 
means for providing another liquid, a take-off device 
movable into and out of said containers and said re 
ceptacle means, respectively, for withdrawing liquid 
therefrom, means to intermittently move said take-off 
device and said carrier relative to each other to posi 
tion Successive sample containers at said take-off device, 
and means automatically operable in relation to said in 
termittent movement for moving said take-off device into 
and out of Said containers and receptacle means, respec 
tively, said receptacle having an opening and said take-off 
device comprising a tube movable through a first position 
at which an end of said tube is disposed within said re. 
ceptacle to a second position at which said tube extends 
through said opening with said end thereof disposed 
Within one of said containers. 

2. Liquid-Sample Supply apparatus, comprising a car 
rier for a series of liquid-sample containers, receptacle 
means for providing another liquid, a take-off device mov. 
able into and out of said containers and said receptacle 
means, respectively, for withdrawing liquid therefrom, 
means to intermittently move said take-off device and 
Said carrier relative to each other to position successive 
Sample containers at said take-off device, and means auto 
matically operable in relation to said intermittent move 
ment for moving said take-off device into and out of 
said containers and receptacle means, respectively, said 
receptacle having a bottom opening and said take-off 
device comprising a tube movable through said open 
ing into and out of each of said containers when in said 
position at the take-off device, said tube being auto 
matically movable through said opening into said re 
ceptacle, when said tube is moved out of each of said 
containers. 

3. Liquid-sample Supply apparatus, comprising a car 
rier for a series of liquid-sample containers, stationary re 
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4. 
ceptacle means for providing another liquid, a take-off 
device movable into and out of said containers and said 
receptacle means, respectively, for withdrawing liquid 
therefrom, means to intermittently move said take-off 
device and said carrier relative to each other to position 
successive sample containers at said take-off device, and 
means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, re 
Spectively, said receptacle having an opening and said 
take-off device comprising a tube movable through a first 
position of which an end of said tube is disposed within 
said receptacle to a second position at which said tube 
extends through said opening with said end thereof dis 
posed within one of said containers, and from said sec 
ond position through said first position. 

4. Liquid-sample supply apparatus, comprising a car 
rier for a Series of liquid-sample containers, stationary 
receptacle means for providing another liquid, a take-off 
device movable into and out of said containers and said 
receptacle means, respectively, for withdrawing liquid 
therefrom, means to intermittently move said take-off 
device and said carrier relative to each other to position 
Successive sample containers at said take-off device, and 
means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having a bottom opening and said 
take-off device comprising a tube movable through said 
opening into and out of each of said containers when in 
said position at the take-off device, said tube being auto 
matically movable through said opening into said recepta 
cle when said tube is moved out of each of said containers. 
5 Liquid-Sample supply apparatus, comprising a carrier 

and a plurality of liquid-sample containers supported 
thereby, receptacle means mounted above said carrier for 
providing a wash liquid for the liquid-samples, a take-off 
device movable into and out of said containers and said 
receptacle means, respectively, for withdrawing the liquid 
samples from said containers and the wash liquid from said 
receptacle means, means to intermittently move said take 
off device and said carrier relative to each other to position 
successive samples at said take-off device, and means auto 
matically operable in relation to said intermittent move 
ment for moving said take-off device into and out of a 
container positioned at said take-off device and into and 
out of said receptacle means, respectively, said receptacle 
having an opening and said take-off device comprising a 
tube movable through a first position at which an end of 
said tube is disposed within said receptacle to a second 
position at which said tube extends through said opening 
with said end thereof disposed within a said container 
positioned at said take-off device, and from said second 
position through said first position. 

6. Liquid-sample supply apparatus, comprising a car 
rier for a series of liquid-sample containers, receptacle 
means mounted above said carrier for providing a wash 
liquid for the liquid-samples, a take-off device movable 
into and out of said containers and said receptacle means, 
respectively, for withdrawing the liquid samples from said 
containers and the wash liquid from said receptacle means, 
means to intermittently move said take-off device and said 
carrier relative to each other to position successive sam 
ples at said take-off device, and means automatically 
operable in relation to said intermittent movement for 
moving said take-off device into and out of said containers 
and receptacle means, respectively, said receptacle having 
a bottom opening and said take-off device comprising a 
tube movable through said opening into and out of each 
of said containers when in said position at the take-off 
device, said tube being automatically movable through 
said opening into said receptacle when said tube is moved 
out of each of said containers. 

7. Liquid-sample Supply apparatus, comprising a carrier 
for a series of liquid-sample containers, receptacle means 
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for providing another liquid, a take-off device movable 
into and out of said containers and said receptacle means, 
respectively, for withdrawing liquid therefrom, means to 
intermittently move said take-off device and said carrier 
relative to each other to position successive sample con 
tainers at said take-off device, and means automatically 
operable in relation to said intermittent movement for 
moving said take-off device into and out of said containers 
and receptacle means, respectively, said receptacle having 
an opening and said take-off device comprising a tube 
movable through said opening into and out of each of 
said containers when in said position at the take-off device, 
said tube being automatically movable through said open 
ing into said receptacle when said tube is moved out of 
each of said containers, said receptacle having means for 
guiding said tube for said movement thereof through said 
opening. 

8. Liquid-sample supply apparatus, comprising a carrier 
and a plurality of liquid-sample containers supported 
thereby, receptacle means for providing another liquid, a 
take-off device movable into and out of said containers 
and said receptacle means, respectively, for withdrawing 
liquid therefrom, means to intermittently move said take 
off device and said carrier relative to each other to posi 
tion successive sample containers at said take-off device, 
and means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having an opening and said take-off 
device comprising a tube movable through said opening 
into and out of each of said containers when in said posi 
tion at the take-off device, said tube being automatically 
movable through a first position at which an end of said 
tube is disposed within said receptacle to a second position 
at which said tube extends through said opening with said 
end thereof disposed within a said container positioned 
at said take-off device, and from said second position 
through said first position; and air inlet means in said 
receptacle for admitting air into said receptacle to replace 
any liquid removed therefrom. 

9. Liquid-sample Supply apparatus, comprising a car 
rier and a plurality of liquid-sample containers supported 
thereby, receptacle means for providing another liquid, a 
take-off device movable into and out of said containers 
and said receptacle means, respectively, for withdrawing 
liquid therefrom, means to intermittently move said take 
off device and said carrier relative to each other to posi 
tion successive sample containers at said take-off device, 
and means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having an opening and said take-off 
device comprising a tube movable through a first position 
at which an end of said tube is disposed within said re 
ceptacle to a second position at which said tube extends 
through said opening with said end thereof disposed within 
a said container positioned at said take-off device, and 
from said second position through said first position; and 
means in said receptacle for predetermining the initial 
maximum depth or head of the liquid in said receptacle 
at which flow of liquid through said opening does not 
occur when said opening is unobstructed. 

10. Liquid-sample supply apparatus, comprising a car 
rier and a plurality of liquid-sample containers supported 
thereby, receptacle means for providing another liquid, 
a take-off device movable into and out of said containers 
and said receptacle means, respectively, for withdrawing 
liquid therefrom, means to intermittently move said take 
off device and said carrier relative to each other to posi 
tion successive sample containers at said take-off device, 
and means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having an opening and said take-off 
device comprising a tube movable through a first position 
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at which an end of said tube is disposed within said re 
ceptacle to a second position at which said tube extends 
through said opening with said end thereof disposed with 
in a said container positioned at said take-off device, and 
from said second position through said first position; pre 
determining the initial maximum depth or head of the 
liquid in said receptacle at which flow of liquid through 
said opening does not occur when said opening is un 
obstructed, said last mentioned means also providing 
means for admitting air into the receptacle to replace 
liquid removed therefrom through said tubes. 

11. Liquid-sample supply apparatus, comprising a car 
rier for a series of liquid-sample containers, receptacle 
means for providing another liquid, a take-off device mov 
able into and out of said containers and said receptacle 
means, respectively, for withdrawing liquid therefrom, 
means to intermittently move said take-off device and 
said carrier relative to each other to position successive 
sample containers at said take-off device, and means auto 
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matically operable in relation to said intermittent move 
ment for moving said take-off device into and out of said 
containers and receptacle means, respectively, said re 
ceptacle having a bottom opening and said take-off de 
vice comprising a tube movable through said opening 
into and out of each of said containers when in said posi 
tion at the take-off device, said tube being automatically 
movable through said opening into said receptacle when 
said tube is moved out of each of said containers, and 
means in said receptacle for predetermining the initial 
maximum depth or head of the liquid in said receptacle 
at which flow of liquid through said opening does not 
occur when said tube is removed from said opening. 

12. Liquid-sample supply apparatus, comprising a 
carrier for a series of liquid-sample containers, receptacle 
means for providing another liquid, a take-off device 
movable into and out of said containers and said recep 
tacle means, respectively, for withdrawing liquid there 
from, means to intermittently move said take-off device 
and said carrier relative to each other to position suc 
cessive sample containers at said take-off device, and 
means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having a bottom opening and said 
take-off device comprising a tube movable through said 
opening into and out of each of said containers when in 
said position at the take-off device, said tube being auto 
matically movable through said opening into said recep 
tacle when said tube is moved out of each of said con 
tainers, and means in said receptacle for predetermining 
the initial maximum depth or head of the liquid in said 
receptacle at which flow of liquid through said opening 
does not occur when said tube is removed from said open 
ing, for admitting air into the receptacle to replace liquid 
removed therefrom through said tube. 

13. Liquid-sample Supply apparatus, comprising a 
carrier for a series of liquid-sample containers, receptacle 
means for providing another liquid, a take-off device 
movable into and out of said containers and said recep 
tacle means, respectively, for withdrawing liquid there 
from, means to intermittently move said take-off device 
and said carrier relative to each other to position suc 
cessive sample containers at said take-off device, and 
means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having an opening and said take 
off device comprising a tube movable through said open 
ing into and out of each of said containers when in said 
position at the take-off device, said tube being automati 
cally movable through said opening into said receptacle 
when said tube is moved out of each of said containers, 
and means in said receptacle for predetermining the initial 
maximum depth or head of the liquid in said receptacle 
at which flow of liquid through said opening does not 
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occur when said tube is removed from said opening, said 
last mentioned means comprising a tube having one end 
open to the ambient atmosphere and its opposite end dis 
posed internally of said receptacle in position above the 
bottom of the receptacle. 

14. Liquid-sample supply apparatus, comprising a 
carrier for a series of liquid-sample containers, recep 
tacle means for providing another liquid, a take-off device 
movable into and out of said containers and said recep 
tacle means, respectively, for withdrawing liquid there 
from, means to intermittently move said take-off device 
and said carrier relative to each other to position suc 
cessive sample containers at said take-off device, and 
means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, re 
spectively, said receptacle having a bottom opening and 
said take-off device comprising a tube movable through 
said opening into and out of each of said containers when 
in said position at the take-off device, said tube being 
automatically movable through said opening into said 
receptacle when said tube is moved out of each of said 
containers, and means in said receptacle for predeter 
mining the initial maximum depth or head of the liquid 
in said receptacle at which flow of liquid through said 
opening does not occur when said tube is removed from 
said opening, said last mentioned means comprising a 
tube having one end open to the ambient atmosphere and 
its opposite end disposed internally of said receptacle in 
position above the bottom of the receptacle. 

15. Liquid-sample supply apparatus, comprising a 
carrier for a series of liquid-sample containers, recep 
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tacle means for providing another liquid, a take-off device 
movable into and out of said containers and said recep 
tacle means, respectively, for withdrawing liquid there 
from, means to intermittently move said take-off device 
and said carrier relative to each other to position suc 
cessive sample containers at said take-off device, and 
means automatically operable in relation to said inter 
mittent movement for moving said take-off device into 
and out of said containers and receptacle means, respec 
tively, said receptacle having a bottom opening and said 
take-off device comprising a tube movable through said 
opening into and out of each of said containers when in 
said position at the take-off device, said tube being auto 
matically movable through said opening into said recep 
tacle when said tube is moved out of each of said con 
tainers, and means in said receptacle for predetermining 
the initial maximum depth or head of the liquid in said 
receptacle at which flow of liquid through said opening 
does not occur when said tube is removed from said 
opening, said last mentioned means comprising a tube 
having one end open to the ambient atmosphere and its 
opposite end disposed internally of said receptacle in posi 
tion above the bottom of the receptacle, said tube also 
providing means for admitting air into the receptacle to 
replace liquid removed therefrom through said tube. 
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