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ABSTRACT OF THE DISCLOSURE 

A method for measuring the coagulation time of albu 
minoid substances and liquids, such as blood, character 
ized by utilizing the intercepting property of a light beam 
on a photoelectric cell from liquid state blood (with re 
spect to a light beam which is to periodically pass through 
it); the test-tube being at a horizontal position during the 
firing of said beam, and at a vertical position for the re 
Inaining cycle period, which will continue until, on clot 
being achieved, the blood remains on the bottom of the 
test-tube and the light beam by passing therethrough will 
cause the apparatus to be stopped and provide a signal 
for the exact time taken for coagulation. 

Hitherto adopted methods are known for measuring 
the rate of coagulation, such as for blood, extensively 
used for clinical tests; generally, they contemplate a 
naked-eye observation of the sample as made at a cer 
tain frequency (for example, one observation a minute) 
until coagulation is achieved. 

This prior system and control method suffer from sub 
stantial disadvantages, the most serious among which 
being: the waste of time and unaccuracy of the final 
results. 

It is the object of this invention to provide a novel 
method for measuring the coagulation time and other 
similar or additional tests. Concomitantly, it is the object 
of the invention also to provide an apparatus for prac 
tising it. 
The method utilizes a periodical light beam passing 

through the test-tube at a horizontal position, in com 
bination with a photoelectric cell connected to a time in 
dicator, normally the test-tube being at a vertical posi 
tion, adapted however to take a horizontal position at 
determined intervals of time with a rocking movement, 
that is when scanning by said light beam. 

It is apparent that as long as the liquid in the test 
tube is such, the light beam will be intercepted and the 
apparatus will continue its operation. When said liquid is 
coagulated, remaining on the bottom of the test-tube even 
when the latter takes a horizontal position, the light beam 
will pass and strike the photoelectric cell, thus arrestnig 
the time indicator and entire apparatus. 

In practice, it is desirable that each oscillation of the 
test-tube occur at intervals of one minute, whereas the 
same takes a time of about ten seconds. The interval of 
one minute is not to be intended as limitation, since a dif 
ferent time unit could be also set. 
Of course, since coagulation time starts from drawing 

from a patient's body, this advance is to be taken into 
account and, therefore, the apparatus is provided with a 
pushbutton pressed by the operator concomitantly upon 
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drawing, even if between said drawing and test-tube in 
sertion in position and scanning start there will elapse 
from one to two minutes, which are therefore counted. 

In practice, the operator has first to effect drawing and 
at the same time to press the starting time indicator push 
button; secondly, he will have to press a second pushbutton 
starting the rocking device members, that is the periodical 
oscillation for the swinging head, wherein the seating is 
accommodated for the test-tube at a vertical position, 
and transversely thereto provision being made for a lamp 
on one side and a photoelectric cell on the other side, 
the two axes, test-tube seating and photoelectric cell, in 
tercepting each other at right angles. Of course, the device 
will be designed in such a manner that at inoperative con 
dition said test-tube seating is always at a vertical position. 
The apparatus embodying the above method comprises 

in combination: a time indicator formed of a motor driv 
ing a hand or pointer rotating through 360 in sixty 
minutes, said indicator being of a known type; a rocking 
unit containing the test-tube seating and a detecting unit 
transversely to the former and formed of a lamp and a 
photoelectric cell; a motor on the shaft of which a cam 
is keyed and performs a revolution per minute; an ec 
centric keyed on the shaft of said rocking unit and oper 
ated by said cam; a microswitch actuated by a fixed stake 
when said rocking unit has attained its horizontal posi 
tion and which puts on the lamp; incorporated means for 
heating said rocking unit to maintain a desired tempera 
ture; and means for regularly continuing the cycle until 
coagulation is achieved. 
The apparatus, as briefly disclosed, may be an element 

of a battery of a number of apparatuses, all or part of 
which may operate, individually acting for their own. 

In the following detailed description reference is made 
to the accompanying drawings in which the apparatus is 
shown according to a non-restrictive embodiment there 
of, the members and components being such that they 
may be differently arranged and modified, yet attaining 
the same aims. 

In the drawings: 
FIG. 1 is a plan view showing a set of three ap 

paratuses according to the invention; 
FIG2 is a front view of FIG. 1; 
FIG. 3 is a side view of FIG. 2; 
FIG. 4 is a fragmentary plan view of an element in 

enlarged scale and partially cut away; 
FIG. 5 is a partially cut away front view of FIG. 4; 
FIG. 6 is a side view of FIG. 4; and 
FIG. 7 shows the wiring diagram of the apparatus. 
Particularly referring to FIGS. 1, 2 and 3, there is 

shown a set of three clot meters C, C, C' joined into a 
single assembly including a rear zone 8, wherein com 
mon instruments are arranged. Each instrument or appa 
ratus comprises: a time indicator 9 formed of a synchro 
nous motor 10 driving a hand or pointer 11 performing 
a complete revolution on the indexed disc 12 in an hour, 
starting for motor 10 being controlled by pushbutton 13. 
Time indicator 9 carries on its shaft the unit 14 con 
trolling the swinging head 15; the former is formed of 
motor 16 coupled, as seen in FIGS. 4-6, a reduction gear 
16, a cam 17, performing a revolution per minute, being 
keyed on the spindle of said reduction gear 16; on rotat 
ing, cam 17 will encounter sprocket 18 eccentrically 
keyed to the inner end of shaft 19, with the other end of 
which, projecting from support 20, said swinging head 
15 is fast, which head will therefore follow the alternate 
rocking movements imparted from cam 17 to sprocket 18. 
Head 15 is in the form of a cylindrical disc having an 

upper horizontal groove 15' on the axis of which provi 
sion is made for the cylindrical seating 21 wherein said 
test-tube is inserted. 
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At right angles to said seating there is provided, as 
seen in FIGS. 4-6, a conduit 22 communicating on one 
side with a chamber wherein lamp 23 is accommodated, 
and on the other side (of seating 21) with a recess for 
photoelectric cell 24. 

Head 15 may take two positions at right angles to each 
other, therefore an angular displacement of 90 as limited 
by the encounter of two adjustable pushbuttons for verti 
cal and horizontal positions 25 and 25', as seen in FIG. 
4, respectively, with the corresponding microswitches 26 
and 26. When rotating on the horizontal position, the 
encounter of pushbutton 25' with microswitch 26' will 
cause lamp 23 to be put on for a time of about one sec 
ond, sufficient for scanning through the test-tube occupy 
ing sealing 21; if at liquid condition, the blood will inter 
cept the light beam of lamp 23 and the cycle will pro 
ceed. When blood is coagulated, remaining on the bottom 
of the test-tube, it will enable light beam to pass, which 
light beam by striking the photoelectric cell 24 will cause 
the clot meter to be arrested. 

Head 15 is further provided with a resistor 27 for heat 
ing said head and keeping it at a constant temperature of 
37 C. with the aid or mercury double contact thermome 
ter 28 providing to disconnect supply for resistor (and 
therefore heating) on attainment of 37 C. through a 
relay with transistor amplifier. 

FIG. 7 shows the wiring diagram to which reference 
will be made in disclosing the apparatus operation: 

(a) Change-over switches T and M are at inoperative 
positions, Closure of general switch 30 will operate the 
thermostats; rocking units 15 will attain the temperature 
of 37 C. within 10 minutes and the apparatus will be 
ready to operate. 

(b) On blood drawing, pushbutton driving change-over 
Switch T is pressed, with said change-over switch T oper 
ating as follows: section T. puts on lamps 33 illuminat 
ing time indicator scale; section T. drives motor for time 
indicator 10 directly connecting its main voltage at 220 
volts. The test tube, filled with drawn blood, is slipped 
into seating 21 of the swinging head; pushbutton 13 is 
pressed so as to actuate change-over switch M, which 
operates as follows: change-over switch T is returned to 
inoperative position and the functions accomplished by 
sections T and Ta are now performed by sections M, and 
M2; Section M keeps lamps 33 put on; section M, keeps 
motor 10 operating by connecting it to mains through 
photo-relay 34; section Ma drives motor 16 for rocking 
head 15 by connecting it to mains through photorelay 
34; section M supplies voltage to photorelay by connect 
ing it to its stabilized feeder 35. At this stage of opera 
tion, the photorelay is disconnected and its contact 36 is 
closed so as to provide voltage to motors 10 and 16. 

(c) Operation of rocking head 15. Motor 16 is pro 
vided with a reduction gear 16, the outlet shaft of which 
performs a revolution per minute. It drives cam 17 which, 
through eccentric 18, causes said rocking head 15 to angul 
larly move through 90 in counterclock direction carry 
ing the test-tube to a horizontal position with return to 
the original vertical position taking about ten seconds in 
each minute. At horizontal position, head 15 operates 
microswitch 26' which puts on lamp 23; now the two 
following events may occur: blood is not coagulated, thus 
taking a horizontal position along the test-tube will inter 
cept the light beam from the lamp, photo-relay 34 con 
trolled by photoelectric cell 24 is de-energized and the 
cycle continues. The blood is coagulated and is adhering 
to the bottom of the test-tube; the light beam passes 
through the test-tube and strikes the photoelectric cell 24 
which stops motors 10 and 16 by opening contact 36. At 
this point, the cycle is terminated, the pointer 11 of the 
time indicator is at a stop on the time searched for, said 
time corresponding to the coagulation time for the blood 
being examined. 

(d) Cycle is interrupted with the head 15 at a hori 
zontal position. In order to bring it to a vertical position 
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4 
so as to remove the test-tube and in the case to start a 
new cycle, a pushbutton (not shown) is pressed, me 
chanically connected to T and M and bringing M back to 
inoperative position. T has already been brought back to 
such a position by pressing M. Thus, voltage is lacking 
at photorelay 34, which on de-energizing will close con 
tact 36 again and connect motor 16 to feed voltage 
through microswitch 26 normally closed; when the rock 
ing head 15 returns to a vertical position, it will open 
microswitch 26 and motor 16 will be stopped. 
What is claimed is: 
1. A method of measuring the coagulation time of al 

buminoid liquids and the like comprising the steps of: 
(a) partially filling a test tube with the liquid in an 

uncoagulated state; 
(b) orienting the test tube with the liquid therein in 
a substantially vertical position for a predetermined 
period of time; 

(c) pivoting the test tube into a substantially horizon 
tal position and maintaining the test tube in this posi 
tion for a predetermined length of time; 

(d) passing a light beam diametrically through the 
test tube at a position along the test tube that is 
above the level of the liquid when the test tube is 
vertical; 

(e) sensing any light passing through the test tube 
that is not blocked by the liquid; 

(f) returning the test tube to its vertical position; 
(g) repeating steps (b)-(e) until the liquid has co 

agulated and does not block the light beam passing 
through the test tube; and 

(h) mechanically correlating steps (b)-(g) with the 
time required to complete the same to indicate the 
total coagulation time of the liquid. 

2. The method of claim 1 further including the step 
of maintaining the liquid at a substantially constant tem 
perature during the coagulation time. 

3. The method of claim 2 wherein the albuminoid 
liquid is whole blood and the blood is maintained at a 
temperature of 37° C. 

4. Apparatus for measuring the coagulation time of 
albuminoid liquids and the like in a partially filled test 
tube comprising: 

(a) first means for supporting the test tube; 
(b) second means for positioning said first means to 

orient the test tube in a vertical position and for 
pivoting said first means to position the test tube 
in a horizontal position; 

(c) detecting means positioned about the test tube for 
indicating the flow of the liquid in the test tube when 
the test tube is moved from said vertical to said 
horizontal position; 

(d) timing means; and 
(e) control means for causing said second means to 

position said first means so that the test tube is in 
Said vertical position for a predetermined period of 
time, pivoting said first means so that the test tube 
is in said horizontal position and maintaining the 
test tube in said horizontal position for a predeter 
mined period of time, actuating said detecting means 
when the test tube is in said horizontal position, re 
turning said first means so that the test tube is in 
said vertical position, repeating the above move 
ments and actuations until said detecting means in 
dicates no liquid flow in the test tube, and activat 
ing said timing means when the test tube is placed in 
said first means and de-activating said timing means 
when said detecting means indicates no liquid flow 
in the test tube to indicate the time required for the 
liquid to coagulate. 

5. The apparatus of claim 4 wherein said detecting 
means includes a light source positioned in said first 
means adjacent the test tube when the test tube is car 
ried by the first means and above the level of the liquid 
when the test tube is in said vertical position, and a photo 
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electric cell positioned on the opposite side of the test 
tube from said light source and activated by light from 
said light source passing through said test tube; and 
wherein said control means causes light to be emitted from 
said light source toward the test tube and said photo 
electric cell when the test tube is in said horizontal posi 
tion. 

6. The apparatus of claim 5 wherein said first means 
includes a support, a rocking member defining a seat 
therein for receiving the test tube rotatably carried by 
said support, a drive motor carried by said support, and 
an eccentric cam arrangement connecting said motor to 
said rocking member to periodically move said rocking 
member for pivoting the test tube from said vertical po 
sition to said horizontal position. 

7. The apparatus of claim 6 wherein said control 
means includes a switch activated by said rocking mem 
ber when the test tube is in said horizontal position, said 
switch being connected to said light source to cause said 
light source to emit light therefrom when activated, and 
further including heating means for maintaining the test 
tube at a predetermined temperature. 

8. The apparatus of claim 7 wherein the heating means 
includes a mercury double-contact thermometer switch 
constructed and arranged to cause the heating Eneans to 
maintain the test tube at 37 C. 

9. The apparatus of claim 6 wherein said seat is 
oriented at right angles to the rotational axis of said rock 
ing member, and wherein said rocking member defines a 
conduit connecting said seat, said light source and said 
photo-electric cell and is positioned at right angles to 
said seat and the rotational axis of said rocking member. 
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10. The apparatus of claim 6 wherein said control 

means is constructed and arranged to pivot the test tube 
approximately one time per minute, and to pivot the test 
tube to said horizontal position and back to said vertical 
position in approximately 10 seconds. 

11. The method of claim 1 wherein step (h) is ini 
tiated at the beginning of the coagulation process of the 
liquid. 

12. The apparatus of claim 4 wherein said control 
means includes switch means for activating said timing 
means at the beginning of the coagulation process of the 
liquid. 
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