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ABSTRACT OF THE DISCLOSURE

A machine for performing Iaboratory analyses involv-
ing fluids to be mixed in test tubes, characterised in that
it. comprises syringes for delivering said fluids, said sy-
ringes having a pneumatically-operated piston, the test
tubes being disposed on supports responsive to step-by-
step Jriving means, the length of each feed step cor-
respouding to the relative spacing between adjacent test
tubes, so that the test tubes are caused to move and stop
under said syringes, the pneumatic syringe actuating
means being timed with said step-by-step drive. At least
two syringes have a common pivot, permitting one sy-
ringe to change fluid in a test tube while the other co-acts
with its test tube and a rinsing wvessel.

The present invention relates to machines for mak-
ing laboratory analyses and has specific reference to
an improved machine of this type, for performing lab-
oratory analyses involving the cyclical mixing of fluids
in test tubes, this machine being designed for performing
this cycle automatically while increasing the performance
rate in comparison with manual processes and eliminating
any risk of errors.

Basically, the machine according to this invention is
characterised in that it comprises fluid-delivering syringes
having a pneumatically controlled piston, the test tubes
being disposed on supports driven step-by-step, each feed
step corresponding to the relative spacing between the
test tubes so that the test tubes are caused to move and
stop under the aforesaid syringes, the pneumatic means
for controlling said syringes being operated in synchronism
with said step-by-step driving means.

This invention is also concerned more particularly
with an arrangement of the machine which is intended
for carrying out successive dilutions by a series of test
tubes, and characterised on this specific point in that
said dilutions are effected by using at least one syringe
mounted for vertical movement and a pneumatically
operated piston in order to pick up and transfer the fluid
from one test tube to another. Preferably and advantage-
ously the aforesaid dilutions are carried out by using two
syringes mounted on a pivoting support whereby these
syringes are brought alternatively, upon each change of
test tube series, the one in the dilution position and the
other in a position in which it co-acts with a rinsing
vessel by being immersed into said vessel while the dilu-
tion syringe is immersed into the test tubes.

Other features and advantages of this invention will ap-
pear as the following description proceeds.

A specific form of embodiment of a machine accord-
ing to this invention is described hereinafter by way of
example with reference to the accompanying drawing,
in which:

FIG. 1 is a perspective view showing the upper portion
of the machine;

FIG. 2 is a fragmentary front elevational view of the
machine, showing the means for driving the test tube

supports;
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) FIG. 2a shows details of the resilient test tube retain-
ing rings;

FIG. 3 is a fragmentary side elevational view of the
assembly shown in FIG. 2;

FIG. 4 is a plan view of a device for driving one of
the baskets of FIG. 1 which carries the test tube sup-
ports;

FIG. 5 is an elevational view taken in the direction of
the arrow V of FIG. 4;

FIG. 6 is a fragmentary view taken in the direction
of the arrows VI—VI of FIG. 4;

FIG. 7 is a detail view taken in the direction of the
arrow VII of FIG. 4; and

FIG. 8 is a diagrammatic view illustrating the ma-
chine driving system.

The machine illustrated in FIG. 1 comprises at its
upper portion a table 1 for handling the test tubes 2;
overlying this table are syringes S1 to S5 disposed above
a test tube transfer path 3, the test tubes being divided
in this example by groups or series of five and mounted on
supporting plates 4 adapted to travel successively along
said transfer path 3. These supporting plates 4 are trans-
ferred from a feed basket 5 to said transfer path 3, said
basket 5 being adapted to receive a relatively great num-
ber of test tube supporting plates 4 and to bring these
plates in succession to a position in which they are
aligned or co-planar with the inlet of said transfer path,
these plates 4 being delivered from the transfer path out-
let to a similar basket 6 constituting a receiving basket.

To this end, the baskets 5 and 6, as will be explained
presently, are each equipped with drive means adapted
to move the relevant basket in a direction transverse to
said path 3, that is, in the direction of the arrows A and
R, respectively, as the plates 4 travel along said transfer
path 3. )

The plates are driven step by step along this path 3,
as will be seen in the following description, from means
so designed that each step corresponds to the relative
spacing of the test tubes on the plates 4.

The transfer path 3 consists at its bottom of grooved
rollers 7 adapted to be engaged by the lower edge of
said plates 4, and laterally of belt rollers 8 rotatably
mounted on vertical shafts, and receiving a plate-driving
endless belt 9 provided to this end with studs 10 adapted
to engage corresponding holes 11 disposed at spaced inter-
wvals in the plates 4. These studs 10 and holes 11 are
equally spaced so that they lie at the same level or height
when the corresponding supporting plate 4 is being trans-
ferred along and by the path 3.

Each plate has its upper marginal portion, which is to
emerge above the path 3, formed with cutouts 12 cor-
responding in shape to the vertical axial section of the
test tubes, the side edges of these cutouts being formed
with two pairs of registering and vertically spaced notches
adapted to receive test tube retaining resilient rings 14
split at 14a and notched at 14b so as to resiliently engage
the cutouts 12 and lock the test tubes in the notches 13
(FIG. 2a).

The endless belt 9 is internally notched or toothed and
mounted on a loosely rotating pulley 15 and on a driving
pulley 16 driven intermittently by adequate means.

To this end the mechanism driving the pulley 16 com-
prises a unidirectional coupling device 18 mounted on the
pulley shaft 17 extending downwards under the table 1,
this device 18 consisting for example of a freewheel of the
wedging type adapted to drive the shaft 17 in the direction
of the arrow E of FIGS. 2 and 8, the driving member of
this wheel being solid with a radial arm 20 connected via
a lnk 21 to the crankpin 22 mounted on a rotary wheel
23. This wheel 23 is driven continuously from an electric
motor 24 by means of a transmission belt 25, and the shaft
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26 carrying said wheel 23 has keyed-thereon a plurality
of control cams C for a purpose to be explained presently.

From the onset it will be seen that the rotary motion
of the motor 24-is thus converfed into a Teciprocating

motion of arm 20:which, during each half-revolution of

wheel 23 which causes said arm to rotate in the direction
of the-arrow: E, drives the freewheel device 18 of the belt-
driving pulley 16, the other half-revolution of wheel 23
being “inoperative as far as’the driving of belt 9 is con-
cerned. To:prevent any residual frrctlon in the free-wheel
device 18 from drrvmg the belt 9 in the opposue direction

-~ ing syringe), while- the -other syringe is caused to dip-into

[
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a non-return device is associated with shaft-17 in the form' _
of -a ratchet wheel 27 engaged by a-spring-urged pawl 28

thus. positively. preventing any rotation of said shaft 17 in
the direction opposite to the direction shown by the arrow
E and holding the belt- 9 against motion during the in-
operative half-revolution of wheel 23, whereby, this ‘end-

15

less belt 9 and .therefore the test tube supporting plates

4 will. be driven. step-by—step, since the length-of each -op-
erative, stroke of- the endless. belt 9 corresponds to_the
relative spacing.-of the test tubes in.a same series. At-the
same time the above-mentloned cams C perform one com-
plete revolution each time the endless belt 9 is driven by
one step, and another series of control cams A is carried
by a shaft 30.parallel to shaft 26 and operatively con-
nected thereto through a train of reducing gears 31 such
that the shaft 30 will complete a revolution each time five
test tubes have been fed, takmg due account of the fact that
the successive test tube series. are .separated by two steps
In the above-described example the analysis process com-

prises both the delivery of fluids into the test tubes and the
successive dilutions thereof,. the first function. being ef-
fected by the syringes S1, S2.and S5 mounted in fixed posi-
tions_ vertically above. the test tube: stopping posrtrons, the
other. function being performed by.the syringes S3 and
S4 of which the spec1ﬁc mountmg w111 be explamed pres:
ently.

- Each fixed syringe $1,.S2 and S5 comprises a syrmge
body 32 in which a piston 33 is slidably mounted, as usual,
this -piston however having the additional function of the
piston ‘of a pneumatrc actuator in-a.cylinder 34 formed
integrally with the.syringe body, the corresponding actua-
tors being designated. by the reference. symbols V1, V2
and V5,

Each. actuator aforesard is of the smgle-actmg type in
that . it comprises a-spring 35 normally urging the piston
33 to its suction position, and a control chamber 36 con-
nected through duct means to a_compressed-air, distribut-
ing electromagnetic valve. Moreover, each syringe body
is connected via a suction. valve 38.and a feed pipe to a
fluid reservoir; thus, syringe S1 is connected through pipe
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.40 to- a bottle 40, like syringe S2 (through pipe 42); and .

.syringe SS§ is connected via a pipe 43 to another bottle 44.
Each syringe body further comprises a delivery valve 45
Jincorporated in the union receiving the needle thereof. =

The syringes S3 .and S4 like the above-described sy-
ringes . are - associated : with: single-acting _piston-cylinder

85
-of this machine, in the example illustrated and described

‘actuators designated by the reference symbols V3 and V4 ~

but, furthermore, these actuators are mounted on a sup-
port 46 to which the following motions can be applied:

On the one hand, a vertical reciprocating. motion pro-
duced by a double-acting pneumatic actuator V6, the sup-
port 46 being connected to the piston-rod 47 of this
_actuator; .

On the other hand, a pivotal motion about the rod 47
produced by another double-acting pneumatic actuator V7
‘of which the prston-rod 48 carries a pin 49 engaging an
elongated hole formed in a lug rigid with said support 46.

The purpose.of this two-syringe combination S3, S4 is
to permit an alternative operation of these syringes, such
that one syringe located' vertically above the path 3 will
“be used to make the successive dilutions between the test-
tubes of a same series by picking up and transferring fluid
from one test tube to another (as a consequence of ‘the
vertical movement and of the operation of the correspond-

60
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a washing vessel 51 for undergoing an internal rinsing
operation, whereby the permutation of syringes S3 and S4
takes place each time a-fresh series of test tubes is sub-

-stituted for the- preceding one, as'a consequence of the

prvotal movement of the common support 46 of these sy-
ringes.. °

.The. pneumatic actuator. V1 is connected via a prpe line
52.t0 a smgle-actrng electromagnetic .valve E; supphed
with compressed air from a main line 53 connected. to the
source (not shown) and to the -other electromagnetlc
valves to. be mentioned presently.

Actuator V2 is connected through a plpe 11ne 54 toa
single-acting electromagnetic-valve Eg.

Actuator. V3 is connected via.a pipe line:55 to a single-
acting electromagnet1c valve E3 :

"Actuator 'V4-is connected via a plpe lme 56toa single-
acting electromagnetlc valve E4

:Actuator V5 is connected via a pipe lme S7toa smgle-
acting electromagnetlc valve’ E5

Actuator V6 is connected via a pair of pipe lines 58 and
59 to a double-acting eléctromagnetic valve Eg.

Actuator - V7 is connected via a pair of pipe lines
60 and 61 to a double-acting electromagnetlc valve Eq.
The function of cams C and A corisists in controlling
electric. contacts for energizing  the  aforesaid electro-
magnetic valves and therefore the ' syringes associated
therewith as.a’ function of the feed movement of the
test tube supporting plate 4 along the path 3 and. also of
the mixing and dilution program ' common to -all the
series of test tubes to be processed in the machine.
.- From. the onset. it will be_ noted that the. timing-be-
tween the cam controlling the cycle. of operation: of -the
syringes and the test tube supporting. plates 4 is of posi-
tive npature. since the internally notched belt 9 angularly
connected to-the cams will drive the plates 4 only as
a consequence of .the engagement of -said. studs 10 into
the holes formed in these plates, by reason of one per

“test tube series; in other words, there is a constant, pre-

determined- relatlonshxp between the cam posrtrons and

.the test tube positions on path 3.

Moreover, although only one series of cams perform-
ing one complete revolution each time a test tube series
is-fed could be -provided, such as series ‘A, the drawmgs
rllustrate an examplary form .of embodiment comprising
two series .of cams which is prefrred for producing a
more positive actuation  of the. electric' contacts con-
trolling “the energization of .the electromagnetic- valves;
otherwise ‘stated,. as the cams A perform one -complete
revolution per . test - tube senes, every six steps, their
only function during the cycle is to validate the pulses
controlling said : electromagnetic. valves which are "de-
livered by the other cams C makmg a complete Tevo-

-lution at each step.

The analysis process governing the cycle of operation

herein; corresponds to erght’s veterinarian serodragnosrs
applied: to. cows, 0.2 cubic centimeter of serum to- be

-analysed: being placed, manually, for each cow’ m the

first test-tube of each series.

"In this case the various syrmges have the followmg
specific functions:

Syringe S;: introducing 0.5 cc. of physmlogrcal serum

-into the last four. test tubes of.each: series.

Syringe S,: introducing 0.8~ cc. of physrologrcal serum

- into the first test tube.

Either of the alternately used syrlnges S; and S;: plck-
ing-up 0.5 cc. of serum from the first test tube- and trans-
fer it into the second. test tube;

" Picking up-from said second test tube 0.5 cc. of the
dilution : just created therein, and subsequently transfer

-~ same ‘into the third -test tube; and-so: forth from the

75

third. test -tube into .the fourth one, and from the fourth
one ino the fifh one. In other. words, there will. remain
0.5 cc. in each one of the five test tubes after their
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passage under the dilution syringe, the serum to be

analysed being gradually and increasingly diluted, the

dilution syringe completing its cycle with 0.5 cc. of the
last dilution which are eliminated in the washing vessel
51, after the syringes S; and S, have been exchanged for
making the dilutions in the next test tube -series (on the
contrary the syringe being rinsed must be emptied into
the washing vessel before exchanging the syringes, thus
introducing a differentiation in their control as will be
explained presently).

Syringe Ss: introducing 0.5 cc. of antigen into each test
tubes.

The arrangement of cams C and A and of the electric
contacts inserted in the circuits of the aforesaid electro-
magnetic valves is illustrated in FIG. 8 and will be de-
scribed presently in conjunction with the operation of
the machine in order to simplify the disclosure.

It will be seen, beforehand, that various electric con-
tacts signalling the presence of the test tube supporting
plates 4 engaged in the transfer path 3 are provided,
these contacts being adapted to co-act with the lower
edge of said plates 4, and comprising a presence contact
60 disposed beneath and between the svringes S; and
S,;, another presence contact 61 located beneath the
dilution syringe S; or S, and a third presence contact
62 underlying the syringe- S;. The operation of this ma-
chine, from the time a test tube supporting plate 4 is
engaged in the path 3 of which the belt 9 is started by
energizing the motor 24, takes place as follows:

Assuming that the timing of cams C and of the sup-
porting plate 4 engaged in the path 3 is set as explained
hereinabove by engaging the studs 10 into holes 11, the
supporting plate 4 will close a presence contact 60 when
the first series of test tubes is positioned under the syringes
S; and S,. ‘ .

From the syringe arrangement illustrated in FIG. 1
it will be seen that the first actuator to be operated is
actuator V; and therefore its electromagnetic valve E;
so that this syringe S; will deliver 0.5 cc. of physiological
serum into the second test tube. This desired result is
obtained by virtue of cams C; and A;, and it will be
seen that cam C; is adapted to close an electric contact
65 having its input connected to one terminal of a suit-
able source of current 66 and its output connected to the
input of three electric contacts 67, 68 and -69. The other
terminal of said source of current is connected to the
electromagnetic valves and to a relay 72.

Contact 67 responsive to cam A; has its output con-
nected to electromagnetic valve E; via contact 60.

Thus, in the specific case of syringe S;, the presence
contact 60 being closed, cam A, will enable the control
of electromagnetic valve E; during the four steps out
of six of the cycle which corresponds to the passage
of the last four test tubes of each series under the syringe
S;, and cam C; making one revolution per step will de-
liver each time the positive pulse for controlling the
actual operation of this electromagnetic valve E; through
one fraction of the half-revolution of this cam which
corresponds to the short pause observed by the test tubes
at each step.

In the case of syringe S, actuated thereafter, as the
presence contact 60 is closed, it is cam A, that will enable
the control of electromagnetic valve E, during the desired
step fraction which is the fraction corresponding to the
pause of the first test tube of each series under the cor-
responding syringe Ss, and it is still cam C; that will
deliver the positive pulse for controlling the actual opera-
tion of electromagnetic valve Eo.

In the case of syringe S; disposed near the outlet of trans-
fer path 3, it is necessary firstly that the test tube supporting
plate 4 actuates the presence contact 62 to permit the opera-
tion of electromagnetic valve E; via contacts 65 and 69.
The contro} of electromagnetic valve E; is enabled by cam
Aj; during the five steps of the cycle corresponding to the
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passage of the five test tubes of each series under the
syringe, and it is cam C; that delivers at each step the posi-
tive pulse for controlling this electromagnetic valve (con-
sidering the positions of the syringes and test tubes shown
in FIG. 2 it will be noted that cam A; must be shaped to
enable the control of said electromagnetic valve one step
before the validation pulse delivered by cam A;).

Syringes S; and S, operated by actuators Vj, V,, Vg and
V7 comprise specific circuits for controlling the electro-
magnetic valve Eg of the actuator for the up- and down-
ward movements of syringes Vg, the electromagnetic valves
E; and E; of pumping cylinders V3, V4 and the electro-
magnetic valve E; controlling the syringe exchange actua-
tor.

The syringes S; and Sy must perform five times the de-
scending and ascending strokes at each cycle, since the
dilution syringe must operate in all the test tubes. There-
fore the control circuit of electromagnetic valve Eg is re-
sponsive to a cam A4 co-acting with a contact 70 for valida-
tion during five steps of the cycle, this contact 70 being
connected on the one hand to the source of current and on
the other hand to the input terminal of a contact 71 con-
trolling the descending and ascending movements.

This contact 71 has two output terminals connected re-
spectively to the two solenoids of the double-acting €lec-
tromagnetic valve Eg, the alternate energization of one or
the other of these two output terminals depending on the
engagement of the control arm of this contact with a cam
Cg performing a complete revolution during each step
and delivering through this contact a down-stroke control
pulse slightly inferior to the half-revolution corresponding
to the stoppage of the test tubes, the remaining fraction of
the revolution corresponding to an up-stroke control pulse.

Of course, this circuit is operative, i.e. a down-stroke can
take place, only if the two corresponding blades of the pres-
ence contact 61 are in their closed position.

The electromagnetic valves E; and E; controlling the
pumping cylinders V; and V, must be controlled differently
accordingly as the corresponding syringe is operated for di-
luting or washing. In fact, the dilution syringe is raised, at
the end of the cycle of a series, with 0.5 cc. of the last
effective dilution which, for the sake of convenience, will
be rejected into the washing vessel 51 in which continuous
water flushing is maintained, but only after the syringe
permutation, while the washing syringe proper contains at
the end of the cycle 0.5 cc. of rinsing water which must
be discharged into the vessel before exchanging the syringes
for the next series. .

As a result the washing syringe will be actuated as a
pump six times per cycle, by effecting the syringe permuta-
tion during the feed corresponding to the first step of the
cycle of each test tube series, whereas the dilution syringe
will be actuated as a pump only five times per cycle. This
difference in the control of electromagnetic valves E; and
E, is obtained firstly with the assistance of a relay 72
comprising two control reversing blades inserted in the
energizing circuit of these electromagnetic valves, the ener-
gization of the relay being controlled by a contact 73 re-
sponsive to the syringe positions, and actuated for example
by the control arm 49 when the syringe S, is in its dilution
position (see FIG. 8).

A cam C; driven through one revolution during each
step is provided for delivering pumping control pulses in
conjunction with an electric contact 75, and it will be
seen that in this arrangement two pulses per cam revolution
are delivered in order to double the pumping action (and
thus improve the dilution and rinsing effects), these pulses
being produced during the half-revolution of the cam
which corresponds to the pause in the test tube step-by-
step movement. These pulses issuing from contact 75 are
fed directly via blade L, of contact 61 and blade L, of
relay 72 to the electromagnetic valve E; or E,, according
as the syringe being washed is S; or S,, so that the wash
pumping takes place six times per cycle as mentioned
hereinabove.
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Smce the dllutron syrmge must be actuated only five
times per cycle as already explained, the pumping pulses
produced by cam C; and transmitted from contact 75 are
also applied to this end to a contact 76 mechanically con-
nected to said contact70 and actuated by cam A, enabling
these pulses to be effective during only five steps of the
cycle, ‘as -already- explamed These validated pulses are
then fed to electromagnetic valve E3 or E,, accordmg as
the syringe performing ‘the’ dilution is S; or Sy, via blade
D; of presence contact 61 and blade D of relay 72, -

Finally, the electromagnetic valve E; controlling the
syrmge exchange: actuator Vy is_actuated in this_case
51mp1y by means of an electric contact 71 responswe toa

cam Ay revolvirig by reason of ohe revolution’ per cycle, "z -

this cam Ay being shaped and tlmed 'to cause said comi-
tact 77 to.deliver a control pulse to the eleétromagnetic
valve E; at the beginning of the feed movement of thé
first step of each cycle, whereby the syringe exchange is
completed at the end of this first step. This pulse is. de-
livered ‘alternatively. to oné and to-the other: solenords of
said double-acting: electromagnetlc valve Eq, asa functlon
of the positioh 'of a reversing blade Pj ot relay 72, and
also via the blade P, of presence contact 61.

The test tube supporting plates 4
troduced into the transfer path 3 and received at the out-
et end thereof by means of feed baskets 5 and receiving
baskets 6 comprising each on their bottom vertical guide
rollers 80 for guiding and properly spacing the test tube
supporting plates 4. These basKets are also provided with
lateral rods 81 pivotally mounted on arms fulcrumed on
shafts 82 and adapted to retain the supporting plates 4 on
the relevant basket when the latter is being handled by
means of the handles 83. In FIG. 1 it will be seen that
when a basket is brought to its operative position on the
machine its pivotally ‘mounted rod 81 is raised auto-
matically on the transfer path side by engaging a ramp
84 provided to this end on the machine.

The baskets § and 6 are furthér driven in the direction

A slmrlar devrce 1is. provrded for dnvrng the receiving
basket except that the stop switch controlling the basket
feed is located at a position 106 on the table of the ma-
chine, in ‘alignment with the transfer path 3, so that it
is .actuated: by the supporting .plate-4.at the end of the
travel thereof in the basket {FIG. 1).

.- Of:.course, -the .above-deseribed . form -of embodlment
len,ds, itself to. many. modifications-and variations without

_-departing from the spirit and scope: of :the .invention as
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are conveniently in- >
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of the arrows A and R by means of respective devices s

illustrated in FIGS. 5, 6 and 7; each device comprises two
driven endless belts 85 having their top run flush with the
table: surface provided to this end- with a corresponding
aperture, these belts being provided with driving studs 86
adapted to engage holes 87 formed in the bottom of each
basket, these studs being aligned with these holes when
the basket is engaged between guide members 88 secured
on the machine, the weight of the basket also bearing
against shde members -89 secured to: the table of the ma-
chine.

“These endless belts 85 are also of the mternally notched

40

set:forth.in-the appended claims.

. What is.claimed is:

1, A machme for performmg laboratory analyses in-
volving successive dilution to.be carried out by series-of
test tubes, said machine comprising a plurality of syringes
for making said dilutions, each ‘one-of said plurality of
syringes -having .a -pneumatically. operated. piston, sup-
ports for. the .test tubes,. step-by-step driving means op-
eratrvely connected -to. drive said supports with the. stroke

.~ of .each feed step. coxjrespondmg to . the relative spacing
20

between' adjacent test tubes so that the test tubes are
caused to sequentially move-and_stop under said syringes,
a rinsing vessel, a common pivoting support for at least
two syringes ‘mounted for vertical movement, vertical con-
trol ‘means -and pivoting control -means for said com-
mon support, syringe-piston control: means, all said con-
trol means being-timed ‘in response to -said step-by-step
drive so that one of said syringes can pick up fluid and
transfer same from one test tube to another, whereas the
other of said two syringes co-acts ‘with said rinsing vessel
in which it is immersed while the: other syringe is im-
mersed in the test tubes, said common pivoting support
‘being actuated upon each substitution of one series of test
tubes by another so that said syringes are alternatively
brought one in the dilution posrtlon and the other in the
rinsing position.

2. A machine according to claim 1 wherein the test
tube supports consist of plates disposed in a vertical plane
with their lower edge engaged in a transfer path formed
under the syringes, said transfer path consisting on one
side of an endless belt driven in a step-by-step manner,
said belt being provided with driving studs adapted to
engage corresponding holes formed in each plate.

..3. A machine according to claim. 2, wherein said step-

_ by-step .driving- means comprises a toothed driving wheel

45

= co-acting.-with said endless belt formed with internal

notches. adapted: to-engage the wheel teeth; said wheel
being operatively connected:to a shaft driven through a
unidirectional coupling device responsive to. a- reciprocat-

_ ing angular motion :of which. each cycle corresponds to

50

type and therefore positively driven by means of toothed -

drive wheels 90 keyed on a. shaft 91 carrying another
toothed wheel 92 connected via an endless, internally
notched transmission belt 93 to a toothed wheel 94 keyed
on the output shaft 95 of an electromagnetic clutch des-
1gnated generally by the reference numeral 96. The input
shéft 97 of this clutch is constantly driven from an elec—
tric motor. 98 when the machine is in operation.

In the case of the feed basket 5 the feed thereof in the
direction of the arrow A may also be responsive to an
end switch 99 -provided at the inlet end of the transfer
path 3, under the belt thereof, this switch controlling
the energization of the aforesaid- electromagnetic clutch
96 for feeding the basket'5, provided that no supporting

plate 4 abuts thereagainst. This end switch may also be ;-

used for releasing only the basket feed, in combination
with-a cutout switch causing the basket to stop. in succes-
sive predetermined positions, such as a switch 100 respon-
sive to an arm. 101 ‘co-acting with a toothed cam 102

keyed to the drive shaft 91. This arm 101 is fulcrumed at »,

103 and carries a roller or follower 104 constantly urged
against the.teeth of cam 102 by a spring 105, so that this
arm will control the final positioning -of the basket each
time the latter is fed, in addition to the operatlon of said
switch 100.
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o one step of said shaft, a pawl-and-ratchet device mounted

on said shaft for positively positioning said belt during

-its pauses at each step of the driving means.

.4, A-machine accordmg to claim 3, ‘Wherein sard uni-

. directional c_ouplmg device is actuated by a connecting-

rod and-crank mechanism comprising a rotary shaft driv-
ing cam means-of-said syringe piston.control mieans, said
cam means controlling: electric contacts in energizing cir-
cuits of electromagnetic valves controlling in turn the

: pneumatic actuation of ‘said syringes, further contacts re-

sponsive to the presence of test tubes under the corre-
spondmg syringes making sald circnits. ‘operative.
5. A machine accordmg to c1a1m 2, further comprlsmg

. means for feedmg test tube "supporting plates to said
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' transfer path by meaus of .a basket guided in a transverse

direction with respect to.said path and. -carrying said sup-
porting. plates in -the form .of rows parallel to said path,
said basket being responsive to-intermittent drive means
adapted to engage said plates into the inlet end of said
path, these plates being received at the outlet end of the
path by a similar basket also. driven intermittently in
timed relatxonshlp wrth the plate receptlon

6. A machine according to-claim 5, wherein said basket
d_r1ve means- comprises an -endless- belt operatively con-
nected to a driving motor and formed with driving studs
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adapted to engage corresponding holes formed in the bot-
tom of the basket.

7. A machine according to claim 5, wherein said test
tube supporting plates are formed with test tube receiving
cutouts in which the test tubes are retained by means of
split rings resliently engaging notches formed in the side
edges of said cutouts and being resiliently locked therein
by mutual engagement of notches,
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