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3,230,776 
LHQUID SAMPLE SUPPLY APPARATUS 

Jack Israeli, Tuckahoe, and Theodore Bilichniansky, 
Pleasant Valley, N.Y., assignors to Technician instru 
ments Corporation, Chauncey, N.Y., a corporation of 
New York 

Filed May 31, 1963, Ser. No. 284,718 
6 Claims. (Cl. 73-423) 

This invention relates to an automatic method and 
apparatus for supplying samples of materials and, more 
particularly but not necessarily exclusively, to a method 
and apparatus of this nature which are peculiarly adapt 
able to the automatic successive supply of a plurality of 
distinct liquid samples to a liquid analysis apparatus. 
One object of our invention is the provision of sample 

supply method and apparatus as above, incorporating im 
proved means for feeding, positioning and taking the 
samples while effecting an almost continuous concurrent 
mixing thereof. 
A further object of our invention is the provision of 

a method and apparatus as above incorporating improved 
means for supplying a wash liquid to the sample take-off 
means between the taking of successive samples, and sep 
arating adjacent samples by segments of air, whereby 
contamination of one sample by the residue of a preced 
ing sample in the take-off means is prevented. 

Another object of our invention is the provision of a 
sample supply apparatus as above of generally improved 
construction which is especially useful for the rapid and 
automatic supply of different blood or blood serum sam 
ples of predetermined quantity to an automatic liquid 
analysis apparatus for the quantitative analysis of each of 
the samples with respect to one or more constituents 
thereof. 

In a herein disclosed preferred embodiment, the appara 
tus will be seen to comprise readily interchangeable, in 
dexible carrier means for supporting a plurality of in— 
dividual liquid containers. Liquid mixing and take-oil 
means are positioned above the carrier means and are 
operative, through the medium of interconnected electro 
mechanical control means as each container is in turn 
indexed into position therebelow, to mix and withdraw 
substantially all of the liquid from the container for 
supply to an associated analysis apparatus. Separate 
wash-liquid container means are mounted adjacent the 
liquid take-off means whereby a quantity of wash liquid 
may be supplied to the take-0d means following the with 
drawal of each liquid sample from the containers to 
cleanse the take-off apparatus and thus prevent contam 
ination of any sample by the residue of one previously 
withdrawn. Readily interchangeable timing means are 
incorporated in the aforementioned electro-mechanical 
control means to enable the convenient variation of the 
operational time characteristics of the sample supply proc 
ess as may be required by the di?erent properties of the 
liquids to be supplied to the analysis apparatus. 
The above and other objects, features and advantages 

of our invention will be made clear by the following de 
scription of the herein disclosed preferred embodiment 
taken in conjunction with the accompanying drawings 
wherein: 

PEG. 1 is a top plan view partially in section with parts 
cut away of the apparatus of the invention; 
FIG. 2 is a vertical sectional view taken on line 2—2 

of FIG. 1; 
FIG. 3 is a vertical sectional view taken on line 3—3 

of FIG. 1; 
FlG. 4 is a vertical sectional view taken on line 4-4 

of FIG. 2; 
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FIG. 5 is a vertical sectional view taken on line 5-5 

of FIG. 2; 
FIG. 6 is a vertical sectional view taken on line 6-6 

of FIG. 1; 
FIG. 7 is a top plan view of the mixing and take-off 

assemblies of the apparatus; 
FIGS. 8 and 9 are isometric projections of the mixing 

and take-off assemblies of the invention; and 
FIG. 10 is a schematic diagram of the control circuit 

of the invention. 
Turning now to the drawings, and particularly to 

FIGS. 1 and 2, the apparatus of the hereindisclosed pre 
ferred embodiment of our invention will be seen to com 
prise essentially a housing 11; with turntable assembly 
12, indexing drive means 13, mixer and sample take-off 
assemblies 14 and 16, respectively, mixer and take-off as 
sembly actuating mechanisms 17, timing mechanism 18, 
and wash liquid reservoir 29, positioned thereon or there 
within in the depicted manners. 

In the operation of the apparatus, a plurality of liquid 
sample containing cups are mounted upon the turntable 
assembly and positioned in turn thereby through the op 
eration of the indexing drive mechanism to a position 
in alignment with the mixing and sample take-o? assem 
blies. The latter are actuated by the operation of the 
associated actuating and timing mechanisms as each cup 
is in turn indexed therebelow, to mix and withdraw at 
least a portion of the liquid contained therein for supply 
to an associated analysis apparatus. Following the with 
drawal of each sample by the take-off apparatus, the 
latter is positioned by the associated actuating mechanism 
within the liquid wash reservoir for the supply of a slug 
of wash liquid thereto to cleanse the said apparatus prior 
to the withdrawal of the next succeeding sample thereby. 

Turning now in greater detail to the turntable assem 
bly, it is seen to comprise a generally circular plate 21, 
shaped as shown, and incorporating a circular array of 
cup mounting holes 22 formed adjacent the periphery 
thereof. Cups 23 are removably mounted within these 
holes by insertion therewithin in the depicted slightly 
canted manner, whereby any appreciable quantity of liquid 
in the cups will tend to accumulate for convenient re 
moval therefrom by the take-off assembly at the outer 
portions of the interiors thereof. Thus, at least a portion 
of the liquid sample within the cup may be removed 
therefrom by the take-off assembly to make possible the 
utilization of samples of minimum quantity as might 
prove most desirable, for example, in the taking of blood 
samples from infants for analysis in an associated blood 
testing apparatus. A switch actuating tab 114 is adjust 
ably positioned adjacent the periphery of the turntable 
plate in any well known manner for purposes described 
in detail hereinbelow. 

Turntable plate support shaft 24 is journaled for ro— 
tation in housing mounted bearing assembly 27 and in 
cludes a driving collar 23 removably secured thereto by 
set screw 29. Drive plate 28’ rests on and is secured to 
the driving collar by peening the latter over the former 
at the juncture thereof. Turnatable plate subassembly, 
including turntable plate 21, knob 26 and stiffener plate 
26' are held together as a unitary member by eyelets 2 ex 
tending as shown between the stiffener and turntable 
plates and by the peening of the knob over the stiffener 
plate at the juncture thereof. The turntable plate sub 
assembly is mounted as shown on the driving collar to 
rest on the drive plate by sliding the knob 26 over the 
support shaft 24. Drive pins 3 are attached to and ex 
tend upwardly from the drive plate 28' into holes 3' pro— 
vided therefor in the turntable plate whereby the turn 
table plate subassembly may be correctly positioned rel 
ative to the drive plate and rotatably driven thereby. 
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Thus, it may be seen wherein the entire turntable plate 
subassembly may be removed by the simple lifting of the 
subassembly off of the driving collar. Pin 31 extends as 
shown between the driving collar 28 and the drive plate 
28'_ whereby the plate may be properly positioned and 
locked relative to the collar. Geneva gear plate 32, in 
eludingv notches 35, is mounted as shown at the lower por 
tion of the driving collar and is secured thereto by the . 
peening over of the collar at the juncture thereof. Pin 
31’ extends as shown between the gear plate and collar 
to properly position and lock the former to the latter. 
The Geneva gear plate is in turn driven by the engage 

ment therewith of Geneva cam 34- in the manner made 
clear by FIGS. 1, 2 and 3. The con?guration of the cam 
is seen to be such that every complete revolution thereof 
will function in a well known manner to advance the 
Geneva gear plate one notch and thence maintain it sta 
tionary as positioned until the leading edge 36 of the 
cam driving portion 3% enters the next succeeding notch 
35 to repeat the driving process. The Geneva cam as 
sembly is ?xedly mounted as shown upon drive shaft 37 
of induction motor 38 and is rotatably driven thereby to 
drive the Geneva gear 32 and the associated turntable 
assembly 12. 

In the preferred embodiment herein disclosed, the con 
struction of the turntable plate and Geneva gear plate are 
so related that the plate will be indexed one cup position 
for every one notch advancement of the Geneva gear by 
the cam 34. Thus, the plate will advance one cup posi 
tion for every complete revolution of cam 34 and, as fol~ 
lows, shaft 37 and the driving gear 39 ?xedly attached 
thereto. The signi?cance of this ?xed relationship be 
tween the turntable plate advancement rate and the rev 
olution rate of driving gear 39 is made clear by detailed 
reference thereto hereinbelow. Suffice however at this 
juncture to point out that the revolution rate of driving 
gear 39 vcontrols the rate at which the mixer and take 
off assemblies are actuated, whereby it may be appre 
ciated that this ?xed relationship insures the essential syn 
chronization of the turntable advancement rate and the 
operational rates of the mixer and take-off assemblies. 

, The rotation of driving gear 39 by induction motor 33 
functions to rotatably drive the identically sized, meshed 
gear 41 in the opposite direction. Gear 41 is in turn 
connected, through the medium of pivotally mounted 
connecting link 42, to actuating gear 43 which is seen in 
FIG. 4 to be rotatably mounted on shaft 4-7 journaled in 
housing brace member 48. It is to be noted that the link 
is pivotally mounted on both pin 44 of gear 41 and pin 
46 of actuating gear 43, whereby one complete counter 
clockwise revolution of gear 41. from the position thereof 
depicted in FIG. 2, will result ?rst in counter-clockwise 
rotation of actuating gear 43 from the position thereof 
depicted in FIG. 2 to the position of FIG. 3, followed by 
clockwise rotation thereof back to the position of FIG. 2. 
Thus, the actuating gear 43 is seen to be oscillated through 
a cycle of approximately 60°, namely 30° to each side of 
bottom dead center. 
Cam drive gear 51 is ?xedly secured to earn shaft 52, 

which shaft is in turn journaled for rotation in bearing 
53 mounted on housing brace member 48. The cam 
drive gear is seen to be meshed with the actuating gear 
43, whereupon the just described oscillatory movement 
of the latter will result in oppositely directed oscillatory 
movement of the former through a cycle of approximate 
ly 270° to drive the cam shaft 52 through an identical 
cycle. 
A nylon lift cam 54 is mounted on the opposite extrem 

ity of shaft 52 and driven thereby through the medium 
of pin 56 which keys the cam to the shaft. Mixer sup 
port arm 57 is seen in FIGS. 1-4 to be pivotally mounted 
on the housing brace member '48 by- pin 59, with the 
undersurface of the free end of the arm resting atop and 
solely supported by the lift cam, whereupon the arm 
will be moved up and down to describe an arcabout pin 
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59 extending from the arm position depicted in FIG. 2 
to that depicted in FIG. 3 as the cam is oscillated through 
its cycle by the action of shaft 52. 
A vibratory mixed 14 is a?ixed as shown to the free 

end of the support arm 57 by support post 61 extending 
therebetween and is thus oscillated thereby through a 
corresponding arc of an extent made clear by further com 
parison of FIGS. 2 and 3. The mixer is of the solenoid 
actuated type disclosed in our copending United States 
Patent No. 3,107,537, issued October 22, 1963; and com— 
prises two polyethylene coated mixer paddles 52 which 
are seen to extend therefrom into the interiors of adja 
cent liquid containers 23 in the manner made clear by 
FIGS. 2, 7 and 8 whenever the mixer assumes the posi 
tion depicted in these ?gures. The mixer paddles are 
further seen in FIGS. 3 and 9 to be completely withdrawn 
from the cups and thus offer no impediment to the index 
ing thereof when the mixer is positioned as depicted in 
these ?gures. 
The liquid take-off assembly actuating mechanism, gen 

erally indicated at 16, is also operated by the action of 
lift cam 54 in a manner made clear hereinbelow whereby 
the operations of the mixer and take-olf assemblies are 
mutually synchronized and, through the medium of gear 
41 and connecting link 42, with the operation of the turn 
table plate 21. To this effect, the take-off assembly is po 
sitioned adjacent the cam and seen to comprise a crook 
holder block 64 and triangular link 66 interconnected as a 
unitary member by screws 67 extending therebetween. 
A mounting hole 68 extends through the holder block and 
link whereby the same are pivotally mounted on a cam 
mounted actuating pin 63 by the extension of the pin 
through the mounting hole. The pin is maintained there 
in a well known manner by holding member 69. The tri 
angular link 66 extends rearwardly from the block as 
shown, and is pivotally attached to a walking beam link 
71 by pin 72. The walking beam link is in turn pivot 
ally mounted on housing bracket 73 by pin 74 extending 
therebetween. A bent over tab portion 76 is formed on 
triangular link 66 for purposes described in detail here 
inbelow. 

Liquid take-off crook 77, comprising metal tube 75 
with tubing 80, preferably of polyethylene, mounted there 
within, and crook mounting block 78, are supported by a 
crook support post 79 extending into the crook holder 
block 64. Tubing Stl extends as shown through metal 
tube 75 and is in turn connected to any convenient source 
of reduced pressure whereby air or liquid is drawn there 
into through the crook depending upon the location of 
the inlet end of the latter. The tubing 8% is the supply 
conduit whereby liquid samples withdrawn from the cups 
through the crook may be supplied to an associated liquid 
analysis apparatus. 
The wash liquid reservoir 20 is secured by bolt 5 on 

the housingll adjacent the turntable plate 21 and in 
alignment with the path of travel of the crook. The res 
ervoir comprises an integral liquid receptacle 32. including 
inlet and outlet conduits 83 and 8d, respectively,rwhereby 
a constant flow of wash-liquid from any convenient source 
may be maintained therein for supply to the crook when 
the inlet end of the latter is positioned therewithin as 
shown in FIG. 3. 
The path described by the inlet end of the crook as 

it oscillates from the position of FIGS. 2 and 8, through 
the position of FIG. 9, to the position of FIG. 3, and 
thence back to the position of FIGS. 2 and 8, is deter 
mined by both the distance between the pivot point of 
the lift cam (the center of cam shaft 52) and the pivot 
point of the crook holder block on the cam (the center 
of actuating pin 63) as well as the respective lengths of 
the pivotally connected links 66 and 71. 

If operation of the apparatus is commenced with the 
crook and mixer paddles positioned within adjacent 
aligned cup 23 as depicted in ‘FIGS. 2 and 8, and induc 
tion motor 34 actuated to drive gear 41 counter-clock 
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wise from the position of FIG. 2 to the position of FIG. 
3, the mixer and take-off assemblies Will be seen to be 
actuated in the following manners. The counter-clock; 
wise rotation of gear 41 will, through connecting link 
42, commence the counter'clockwise rotation of actuating 
gear 43 which will in turn commence the clockwise rota 
tion of cam drive gear 51 and the cam shaft 52 to which 
the latter is af?xied. The corresponding rotation of the 
lift cam 54 will drive the cam mounted actuating pin 
63 in a circular arc about the center of shaft 52 to raise 
the crook upwardly and away from the cup 23 through 
the combined action of pivotally mounted crook holder 
block 64 and the connecting links 66 and 71. Mixer 
paddles 62, which move in an arc about the center of 
shaft 59, will be simultaneously moved in a generally 
similar manner upwardly and away from the interiors 
of the cups by the action of the high side of the cam 
relative thereto as it passes beneath the mixer support arm 
57 and the latter is lifted thereby. The rotation of the 
cam continues with the crook continuing to move up 
wardly and away from the cups to clear the edge of the 
wash-liquid receptacle. The mixer assembly will at this 
point remain supported above the cups by the action of 
the high side of the cam against the undersurface of the 
mixer support arm. The clockwise rotation of the cam 
continues until actuating pin 63 has described a circular 
arc‘ of approximately 270° about the center of shaft 52 
at which point the crook will have been moved thereby 
from the position depicted in FIGS. 2 and 8, through 
the position depicted in FIG. 9, to the position within 
the wash-liquid receptacle depicted in FIG. 3, and by 
the dashed lines, in FIG. 9. The mixer paddles, on the 
other hand, will at this point have been moved back 
downwardly as the low side of the cam passes again 
beneath the support arm 5”] whereupon the paddles will 
re-enter the cups. It is to be noted however that the 
cups have in turn been simultaneously indexed, in a 
manner described in detail hereinbelow, through one cup 
position while the mixer and take-off assemblies were 
withdrawn therefrom in the just described manner. Thus, 
the mixer paddles 62 are now positioned in the newly 
indexed cups while the crook is positioned within the 
Wash liquid receptacle. At this point, continued rotation 
of gear 41 will, through the action of pivoted link 42, 
reverse the rotation of actuating gear 43 and move it in 
a clockwise direction to return the link and gear to the 
position shown in FIG. 2. The return travel of actuating 
gear 43 will of course function to also repeat in reverse 
the just described movements of the take-off and mixer 
assemblies, Thus, the former will be raised from the 
wash liquid receptacle and returned by the same path 
to position the crook in the cup 23 newly indexed into 
alignment therewith. Simultaneously, the mixer paddles 
62 will be raised from and relowered into this same 
newly indexed cup and the cup immediately adjacent 
thereto. 
The timing mechanism, generally indicated at 18, is 

seen in FIGS. 1 and 6 to comprise a housing mounted 
constant speed motor 91 with motor shaft 92 extending 
therefrom. Shaft 9% including enlarged threaded end 
104} is coupled to the motor shaft by coupling 95 extend 
ing therebetween, and is journaled for rotation as shown 
in housing mounted bearing 93. Timing cam base mem 
ber 85' and timing cam 94 are positioned over the enlarged 
end of the shaft and removably secured thereto by cam 
nut 81 threadably secured thereover. The relative align 
ment of the cam base member, timing cam plates, and 
the enlarged shaft end are ?xed in a well known manner 
by roll pins 195 and 110 extending therebetween. The 
timing cam will be seen in FIGS. 1 and 6 to include 
notches of predetermined peripheral extent formed in 
the periphery thereof. At this juncture it is well to note 
that the operational characteristics of the timing cam, 
namely the extent and placement of the notches, control 
directly the operational ‘time cycles of the turntable, 
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5 
mixer, and take-off assemblies in a manner set forth in 
detail hereinbelow, whereby it may at this point be readily 
appreciated that the removal of the cam plate and the 
substitution of another therefor embodying different 
operational characteristics will, in itself, suffice to vary 
the operational time cycles of the aforementioned as1 
semblies to thus provide a sample supply apparatus of 
signi?cant versatility. For example, should it prove 
desirable to increase the length of time the take-off 
assembly is operatively positioned in the sample cups and 
wash liquid receptacle—as might be required for the 
supply of liquid samples of substantial viscosity to the 
associated liquid analysis apparatus-—this may be readily 
accomplished by the convenient substitution of a timing 
cam embodying the requisite operational characteristics. 
Too, the nature of the particular sample constituent to 
be tested for in the associated liquid analysis apparatus 
might make desirable modi?cation of the overall or rela 
tive lengths of the wash-liquid and/or sample supply 
time periods. Alternatively, the timing cam might be 
constructed to comprise a plurality of notched plates 
mounted one above the other on the enlarged shaft end 
1%, whereby the simple loosening of cam nut 81 and 
the relative angular adjustment of the plates would suf?ce 
to vary the extent and placement of the peripheral cam 
notches as should be obvious. 
The control system of the apparatus, illustrated sche 

matically in FIG. 10, is of a generally electro-mechanical 
nature and includes the aforementioned timing mecha 
nism. Further included in the control system are single 
throw switch 101 which is mounted on the housing adja 
cent the timing cam with the switch actuator arm 102 
riding on and actuated by the notched cam periphery as 
seen in FIG. 1; mercury switch 1% which is mounted as 
shown in FIGS. 2 and 3 on mixer assembly support arm 
57 and is open only when the mixer is tilted up and away 
from the cups as depicted in FIG. 3; normally closed 
microswitch 104 which is mounted on the housing adja 
cent the take-oif assembly actuating mechanism with the 
switch actuating arm 1% being depressed by the lower 
extremity of the crook holder block 64 to open the switch 
when the block is in the position of FIG. 2; normally 
closed microswitch 107 which is mounted as shown on 
the housing adjacent the triangular link 66 with the switch 
actuating arm 108 being depressed to open the switch by 
link tab 76 when the triangularlink is in the position of 
FIG. 3; maintained contact switch 111 mounted as best 
shown in FIG. 6 on the housing adjacent the turntable 
plate 21 with the switch actuator arm 112; projecting 
through housing aperture 113 for actuation by the abut 
ment of adjustably positionable turntable plate tab 114 
therewith; manually operated buzzer control switch 115 
and power switch 116 mounted atop the housing as shown 
in FIG. 1; power-0n indicating light 11".y mounted atop the 
housing adjacent the manually operated switches; and a 
warning buzzer B connected as shown in series with 
switches 115 and 111 and operative to provide an audible 
signal at the completion of the sampling operation in re 
sponse to the tripping of switch 111 by turntable plate tab 
114. Maintained contact switch 111 is further seen to in 
clude a re-set actuator 119 (FIG. 6) extending therefrom 
into abutment with one surface of spring 120. Housing 
mounted re-set button assembly 121, including re-set 
actuator shaft 122, is positioned adjacent the switch with 
the re-set actuator shaft extending into contact with and 
biased by the other surface of the spring, whereby the 
switch may be re-set by depression of the re-set button for 
further operation of the sampling apparatus after having 
been tripped by the abutment of turntable plate tab 114 
with switch actuator arm 112 at the completion of a 
sampling operation. For convenience of description, the 
operative positions of maintained contact switch 111 and 
single throw switch 1M have been labeled as A and B in 
schematic depiction of FIG. 10. 
The operation of the sampling apparatus as a whole 
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will now be described in detail whereupon the manner in 
which the various hereinabove described assemblies and 
systems cooperate to produce the desired result,,namely 
the supply of non-contaminated segmented liquid samples 
to an associated liquid analysis apparatus, should become 
readily apparent to those skilled in this art. 
At the commencement of a sample supply operation, as 

for example the taking and supply of blood samples, the 
supply conduit St} is operatively connected to an asso 
ciated blood analysis apparatus, as for example automatic 
blood testing apparatus of the nature disclosed in United 
‘States Patent No. 2,797,149 issued June 25, 1957, and the 
cups 23 are inserted as shown in the holes provided there 
for in the turntable plate 21. A small sample quantity of 
a different blood is then placed in some or all of the cups 
to a level sufficient to enable the withdrawal therefrom of 
the sample by the crook and the supply of the sample 
through conduit 3t} to the associated testing apparatus. 
Alternatively, the sample may be placed in the cups be 
fore the insertion of the cups in the plate to allow for re 
frigerated storage of the sample-containing cups. 

Positioning of the timing cam 94 follows to locate‘ arm 
102 of switch 1191 within a cam notch 95 just adjacent an 
edge portion thereof to insure that the switch is initially 
in position B as seen in FIG. 10. The positioning of turn 
table plate tab 114 is then adjusted, if necessary just to 
the right of actuator 112 as seen in FIG. 1 so that the tab 
will not abut the actuator to move switch 111 from posi 
tion A to position B until each of the sample-contain 
ing cups has been indexed into alignment with the take 
off assembly to enable the withdrawal of the sample there 
from. Depression of re-set button 121 follows to insure 
that switch 111 is initially in position A. 
With the turntable plate so located, it should be noted 

that the crook 7'7 and mixer paddles 62 will be positioned 
in the manner of FIG. 3 with the crook in the wash-liquid 
receptacle 82, and aspirating wash-liquid, and the mixer 
paddles within the interiors of the sample cups 23 located 
in alignment therewith. At this starting point only the 
?at, or non-driving portion of the Geneva cam will be 
within the Geneva gear plate notch 35 located in align 
ment therewith, with the driving portion of the cam lo 
cated at least 30° therebehind. 
Power is next applied to the control circuit through the 

manual closure of switch 116. Upon the expiration of a. 
predetermined period of time with the turntable plate and Y 
mixer and takeoff assemblies positioned in the manner of 
FIG. 3, an edge of timing cam notch 96 in which switch 
actuator 1632 has been riding will be rotated into abut 
ment with switch actuator 102, to transfer switch 101 from 
position B to position A to restart operation of the driving 
motor through the said switch and the now closed switch 
104. At this point, the take-off and mixer assemblies are 
still of course in the position of FIG. 3, whereupon opera 
tion of the driving motor will function, through the action 
of gear 41, link 42 and actuating gear 43, to transfer the 
said assemblies to the position of FIG. 2 in the hereinabovc 
described manner. Operation of the driving motor at this 
time will not function to effect any rotation of the turn 
table plate, but rather, will maintain the plate stationary 
by the rotation of the flat or non-driving portion of Gen 
eva cam 34 within the notch 35. Thus, the crook will be 
raised from the wash liquid receptacle and transferred 
therefrom into the cup 23 initially positioned in alignment 
therewith, while the mixer paddles 62 will be simultaneous 
ly raised from and relowered into the same cups now lo 
cated in alignment therewith. During this transfer, and 
just as the inlet end of the crook is raised above the level 
of the wash-liquid, a slug of air will of course commence 
to be drawn thereinto to further insure the removal of any 
blood sample residue from a previous group of samples 
from the crook and conduit before the introduction of the 
?rst sample of this group thereto. This intake of the slug 
of air through the crook will'cease as soon‘as the inlet end 
thereof makes contact with the surfaceof the ‘blood within 
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the cup newly in alignment therewith. It is here noted 
that segmentation by air of both the slug of wash liquid 
and the sample prior to the supply thereof to the asso 
ciated liquid analysis apparatus may be readily accom 
plished in the manner disclosed in United States Patent 
No. 3,081,158 issued March 12, 1963, for purposes made 
clear in the said patent. 
As crook holder block 64 and triangular link 66 are 

transferred from the position of FIG. 3 to the position of 
FIG. 2, the former will abut switch actuator 1% whereby 
switch 104 will be shifted from the closed to the open 
position, and the tab '76 on the latter withdrawn from 
contact with switch actuator 1138 to shift switch 11}? from 
the open to the closed position. This opening of switch 
1494 with switch 191 still in position A will function to dis 
continue operation of the driving motor 38, as made clear 
by FIG. 10. 
With the take-01f and mixer assemblies now in the posi 

tion of FIG. 2, the former will function to withdraw the 
sample of blood from that contained in the cup aligned 
therewith, and the latter to concurrently mix the blood 
in this same cup and the one adjacent thereto to prepare 
the latter for withdrawal by the crook upon the next 
operational cycle of the apparatus. The sample mixing 
and take-off functions continue with operation of driving 
motor 38 discontinued until the timing cam 94 rotates 
sufficiently to again present the edge of a notch 96 to 
switch actuator 162 whereupon the actuator will enter 
and ride within the notch to return switch 101 to posi 
tion B and restart operation of the driving motor through 
closed switch 167 which vis at this point unaffected by tri 
angular link tab ‘76. 
At this point, the leading edge 36 of the Geneva cam 

will enter notch 35 but will not, at ?rst, function to ad 
vance the Geneva gear plate because of a slight dwell 
incorporated in the design of the driving portion of the 
cam. In addition, this dwell functions to maintain the 
Geneva gear plate stationary after the trailing edge of the 
?at portion of the cam has passed therefrom. 

Rotation of the driving motor 38 will however function 
to commence the raising of the mixer and take-off assem 
blies from the cups 23 through the action of link 42, 
actuating gear. 43, cam drive gear 51 and lift cam 56, 
in the hereinabove described manner. As soon as the 
mixer paddles 62 and inlet end of crook 77 have cleared 
the cups, the driving or slanted portion of the Geneva cam 
will enter the notch 35 to advance the Geneva gear one 
notch, whereupon the turntable plate 21 will be indexed 
one cup position in the clockwise direction. imul 
taneously therewith, the continued rotation of the driving 
motor will function to position the mixer and take-off 
assemblies in the manner depicted in FIG. 3 with the 
paddles now being positioned within the cups newly in 
dexed into alignment therewith, and the inlet end of the 
crook in the wash liquid reservoir. It is here noted that 
the reduced pressure conditions within conduit 89 are 
constantly maintained throughout the entire operation of 
the sample supply apparatus, whereby it is seen that a 
slug of air will be drawn thereinto in the interim between 
the time the inletend of the crook is raised from the 
surface of the blood within the cup to the time it con 
tacts the surface of the wash-liquid within the receptacle. 
Thus, the blood sample just supplied to the associated 
blood analysis apparatuswill be followed immediately by 
a slug of air whereby any residue of the blood from this 
sample clinging to the interior walls of the crook or the 
conduit will tend to be ‘removed therefrom by the action 
of the slug of airas it passes thereover to inhibit con 
tamination by this residue of the next succeeding sample. 
The positioning at this point of the inlet end of the crook 
within the wash liquid receptacle further serves to inhibit, 
in the same manner, contamination of the next succeed 
ing sample by providing a slug of wash-liquid to the in 
teriors of the crook and conduit fol-lowing'the passage 
therethrough of the slug of air. 
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As the take-off assembly is transferred in the just de 

scribed manner from the position of FIG. 2 to the posi 
tion of FIG. 3, actuator 106 of switch 104 will be released 
by the upward movement of crook holder block 65 where 
upon the switch will assume its normally closed position. 
Further, triangular link tab 76 will, as it moves into the 
position of FIG. 3, abut and depress actuator 108 of 
switch 107 whereby this switch will in turn be opened 
to discontinue operation of the driving motor 38. 
The sample supply apparatus continues to function in 

this manner supplying samples of blood separated by a 
slug of air, a slug of wash liquid and another slug of 
air, in that order, from each preceding and succeeding 
sample until each of the sample containing cups has been 
indexed in turn into alignment with the take-o?c assembly 
and the samples withdrawn therefrom. As the take-off 
and mixer assemblies are raised from the last sample con 
taining cup to the position of FIG. 3, and switch 107 
opened by the abutment of triangular link tab 76 there 
with, the turntable tab 114 willabut actuator 112 to trans 
fer switch 111 from position A to position B thus dis 
continuing operation of the timer motor 91 and actuating 
buzzer B to provide audible indication of the completion 
of the sampling operation. At this point all that remains 
is the opening of switch 116 to discontinue the supply 
of power to the apparatus. 

Thus, it may be seen wherein our invention provides a 
method and apparatus particularly adapted to the auto 
matic supply of liquid samples to an associated automatic 
liquid analysis apparatus. 

This invention is related to, and this application dis~ 
closes subject matter common to, the inventions disclosed 
in our co-pending United States applications, Serial Nos. 
184,005 (now abandoned) and 246,967'?led April 2, 
1962 and December 26, 1962, respectively, and assigned 
to the assignee of this application. Also, certain features 
shown or described but not claimed in our present appli 
cation are claimed in the United States Patent No. 3,134, 
263, issued May 26, 1964. 
While We have shown and described the preferred em 

bodiment of our invention, it will be understood that the 
invention may be embodied otherwise than as herein spe 
ci?cally illustrated or described, and that certain changes 
in the form and arrangement of parts and in the speci?c 
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 for supplying a 

stream of alternately interspaced sample liquid segments 
and another liquid segments, comprising: carrier means 
for supporting a plurality of ?rst receptacles for sample 
‘liquid and for presenting each of said ?rst receptacles 
seriatim to a take-off position; a second receptacle for 
another liquid mounted adjacent said take-o? position; 
liquid take-off means for alternately Withdrawing liquid 
from one said ?rst receptacle disposed at said take-off 
position and from said second receptacle; and means 
coupled to said take-elf means for providing said take-off 
means with motion solely in a given plane in which said 
take-o? means is both transported and tilted into and 
out of said ?rst receptacles disposed at said take-off 
position and to, into and out of said second receptacle. 

2. Liquid sample supply apparatus for supplying a 
stream of alternately interspaced sample liquid segments 
and another liquid segments, comprising: carrier means 
for supporting a plurality of ?rst receptacles for sample 
liquid and for presenting each of said ?rst receptacles 
seriatim to a take-off position; a second receptacle for 
another liquid mounted adjacent said take-o? position; 
liquid take-01f means for alternately Withdrawing liquid 
from one said ?rst receptacle disposed at said take-o? 
position and from said second receptacle; means coupled 
to said take-off means for providing said take-off means 
with motion solely in a given plane in which said take-off 
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means is both transported and rotated, whereby said take 
o? means is moved alternately to, into and out of said 
?rst receptacle disposed at said take-0d position and 
to, into and out of said second receptacle; said liquid 
take-01f means including an elongated member; and said 
motion providing means including a ?rst link which at 
one of its ends is ?xed to said elongated member and is 
pivotally coupled to a rotatable member at a point radi 
ally displaced from the axis of said rotatable member 
for rotation about said axis of said rotatable member, 
which ?rst link at the other of its ends is pivotally cou 
pled to one end of a second link, the other end of which 
second link is pivotally coupled to a ?xed point, and 
means coupled to said rotatable member for oscillating 
said rotatable member about its axis. 

3. Liquid sample supply apparatus for supplying a 
stream of alternately interspaced sample liquid segments 
and another liquid segments, comprising: carrier means 
for supporting a plurality of ?rst receptacles for sample 
liquid and for presenting each of said ?rst receptacles 
seriatim to a take-oif position; a second receptacle for 
another liquid mounted adjacent said take-oil position; 
liquid take-off means for alternately withdrawing liquid 
from one said ?rst receptacle disposed at said take-off 
position and from said second receptacle; means cou— 
pled to said take-oil means for providing said take-oil 
means with motion solely in a given plane in which said 
take-off means is both transported and rotated, whereby 
said take-off means is moved alternately to, into and 
out of said ?rst receptacle disposed at said take-off posi 
tion and to, into and out of said second receptacle; said 
liquid take-oft means including an elongated member; a 
stirring means pivotally mounted for insertion and re 
moval from a ?rst receptacle supported by said carrier 
means; said motion providing means including a first 
link which at one of its ends is ?xed to said elongated 
member and is pivota‘oly coupled to a cam at a point 
radially displaced from the axis or" said cam for rotation 
about said axis of said cam, and which ?rst link at the 
other of its ends is pivotally coupled to one end of a 
second link, the other end of which second link is pivot 
ally coupled to a ?xed point, and means coupled to said 
cam for oscillating said cam about its axis, said cam 
controlling the insertion and removal of said stirring 
means. 

4. Liquid sample supply apparatus for supplying a 
stream of alternately interspaced sample liquid segments, 
comprising: a chassis; carrier means coupled to said 
chassis for supporting a plurality of ?rst receptacles for 
sample liquid and for presenting each of said ?rst re 
ceptacles seriatim to a take-o?" position which is ?xedly 
located with respect to said chassis; a second receptacle 
for another liquid ?xedly located With respect to said 
chassis and adjacent said take-oil position; liquid take-oil 
means for alternately withdrawing liquid from one said 
?rst receptacle disposed at said take-cit position and from 
said second receptacle; means coupled to said chassis and 
to said take-oil means for providing said take-oil means 
with motion solely in a given plane in which said take 
off means is both transported and tilted into and out 
of said ?rst receptacle disposed at said take-off position 
and to, into and out of said second receptacle. 

5. Liquid sample supply apparatus for supplying a 
stream of alternately inter-spaced sample liquid segments 
and another liquid segments, comprising: a chassis; car 
rier means coupled to said chassis for supporting a plu 
rality of ?rst receptacles for sample liquid and for pre 
senting each of said ?rst receptacles seriatim to a take-off 
position which is ?xedly located with respect to said 
chassis; a second receptacle for another liquid ?xedly 
located with respect to said chassis and adjacent said 
take-off position; liquid take-off means for alternately 
withdrawing liquid from one said ?rst receptacle disposed 
at said take-o?‘ position and from said second receptacle; 
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means coupled to said chassis and to said take-off means 
for providing said take-01f means with motion solely in 
a given plane in which said take-oilC means is both trans~ 
ported and rotated, whereby said take-o? means is moved 
alternately to, into and out of said ?rst receptacle disposed 
at said take-off position and to, into and out of said second 
receptacle; said liquid take-off means including an elon 
gated member; said motion providing means including 
a rotatable member which has a shaft journaled' for 
rotation in bearings which are ?xed to said chassis, a 
?rst link which at one of its ends is ?xed to» said elon 
gated member and is pivotally coupled to said rotatable 
member at a point radially displaced from said shaft 
for rotation about said shaft, and which ?rst link at the 
other of its ends is pivotally coupled to one end of a 
second link, the other end of which second link is pivot~ 
ally coupled to a ?xed point on said chassis, and means 
coupled to said rotatable member for oscillating said 
rotatable member on its shaft. 

6. Liquid sample supply apparatus for supplying a 
stream of alternately interspaced sample liquid segments 
and another liquid segments, comprising: a chassis; car 
rier means coupled to said chassis for supporting a plu 
rality of first receptacles for sample liquid and for present 
ing each of said ?rst receptacles seriatim to a take-off 
position which is ?xedly located with respect to said chas 
sis; a second receptacle for another liquid ?xedly located 
with respect to said chassis and adjacent said take-oil’ posi 
tion; liquid take-off means for alternately withdrawing 
liquid from one said ?rst receptacle disposed at said take 
off position and from said second receptacle; means 
coupled to said chassis and to said take-off means for pro 
viding said take-off means with motion solely in a given 
plane in which said take-oh“ means is both transported and 
rotated, whereby said takeoff means is moved alternately 
to, into and out of said ?rst receptacle disposed at said 
take-off position and to, into and out of said second recep 
Iacle; said liquid take-off means including an elongated 
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member; and said motion providing means including a 
?rst rotatable member which is ?xed to a shaft journaled 
for rotation in bearings which‘are ?xed to said chassis, a 
?rst link which at one of its ends is ?xed to said elongated 
member and is pivotally coupled to said rotatable meni 
ber at a point radially displaced from said shaft for rota 
tion about said shaft, and which ?rst link at the other of 
its ends is pivotally coupled to one end of a second link, 
the other end of which second link is pivotally coupled to a 
?xed point on said chassis, a ?rst spur gear which has a 
shaft journaled for rotationin bearings which are ?xed to 
said chassis, a second rotatable member which has a shaft 
journaled for rotation in bearings which are ?xed to said 
chassis, a third link which at one of its ends is pivotally 
coupled to said second rotatable member at a point radi 
ally displaced from its shaft for rotation around its shaft, 
and which third link at the other of its ends is pivotally 
coupled to said ?rst spur gear at a point radially displaced 
from its shaft, whereby full rotation of said second rotat 
able member causes oscillation of said ?rst spur gearfa 
second spur gear, meshed with said ?rst spur gear, and 
?xed to said shaft of said ?rst rotatable member, rotating 
drive means coupled to said second rotatable means 
whereby rotation of said second rotatable means causes 
oscillation of said ?rst spur gear means and thereby oscil: 
lation of said ?rst rotatable means. i ’ 
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