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METHOD OF ANNOUNCING LOW LEVEL OF 
REMAINING LIQUID IN DROPPER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a method of announcing a 

low level of the remaining liquid in a dropper. 
2. Description of the Prior Art 
In a conventional method of this kind, a patient who 

is administered a liquid dropwise ascertains visually a 
low level of the remaining liquid in a dropper, and 
informs a nurse of this fact through a microphone, 
which is placed by the bed of the patient, shortly before 
the liquid runs out. The nurse who has receive this 
vocal information then renews the dropper. 
According to this method, in which a patient visually 

ascertains a low level of the remaining liquid in a drop 
per, he has to constantly care about when the liquid will 
run out. This is a very heavy mental burden on the 
patient, and compelling a patient to ascertain a low level 
of such a remaining liquid is primarily very unreason 
able. It is necessary that this problem be solved as soon 
as possible so as to eliminate the patient's mental bur 
den. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
method of automatically announcing a low level of the 
remaining liquid in a dropper by attaching two ele 
crodes to the outer surface of the dropper, and applying 
a pulse to one of these electrodes to enable the remain 
ing quantity of the liquid to be detected easily by utiliz 
ing the variation of the electrostatic capacity between 
the two electrodes, whereby the above-mentioned un 
reasonable problem is solved. 
The present invention, which has been developed 

with a view to solving the problems in a prior art 
method of this kind, is characterized in that two detect 
ing electrodes are attached to the outer surface of the 
lower portion of a liquid-containing dropper, to one of 
which detecting electrodes a pulse of a stable level is 
applied, a difference between a level of the pulse passed 
through the interior of the dropper when the liquid 
exists therein as an electrode and that of the pulse 
passed through the inverior of the dropper when the 
remaining quantity of the liquid in the dropper de 
creases to such an extent that the liquid does not work 
as an electrode, both of which levels are determined in 
accordance with the electrostatic capacity between the 
two electrodes, being compared with a reference level, 
a judgement signal representative of unfavorable results 
of this comparison actuating an annunciator. 
The above and other objects as well as advantageous 

features of the invention will become apparent from the 
following description of the preferred embodiment 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation of a part of a dropper with 
detecting electrodes attached thereto; 
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2 
FIG. 2 is a block diagram ofa circuit ofa driving unit 

used when the method according to the present inven 
tion is practiced; 
FIGS. 3-6 are diagrams showing the principle of the 

operations according to the present invention; 
FIG. 7 is a perspective view of another example ofa 

detecting electrode; 
FIG. 8 is a perspective view of the detecting elec 

trode of FIG. 7 which is attached to a dropper; 
FIG. 9 is a sectional view of terminal strips in the 

detecting electrode of FIG. 7; and 
FIG. 10 is a sectional view of an annular bore in the 

detecting electrode of FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, reference numeral 1 denotes a 
glass bottle or a dropper consisting of a medially soft 
synthetic resin, which is hung from a suspender (not 
shown), with two detecting electrodes 2, 3 pasted on 
the lower portion of the dropper 1. Each of the detect 
ing electrodes 2, 3 is formed by bending aluminum foil 
suitably, this bent aluminum foil being pasted on the 
dropper 1. A driving unit 4 shown in FIG. 2 is con 
nected to these detecting electrodes 2, 3. 

In this driving unit 4, an AC pulse of a stable output 
level is generated by a high-frequency AC pulse oscilla 
tor 6 which receives the supply of an electric current 
from a dC stabilizing power source 5, and this pulse is 
guided via a detecting wire 7 such as a shielded wire, 
which is connected to one detecting electrode 2 via a 
conductive chip (not shown) attached to the detecting 
wire 7. The other detecting electrode 3 is also con 
nected to the input side of an ampli?er circuit via an 
identical detecting wire 7. A suitably amplified signal is 
detected, and the level of this signal is compared with a 
reference level in a decision unit 9, a decision being 
made therein. The results of the decision is inputted to 
an operating circuit for an annunciator, which consists, 
for example, of a buzzer (not shown), through output 
circuits 10, 11. 
FIG. 3 shows the condition in which a liquid exists 

between the detecting electrodes 2, 3. A case where an 
AC pulse having a stable level is applied to the detect 
ing electrode 2 will now be discussed. When the drop 
per 1 consists of an electrically insulating material, it 
works as a dielectric. According, the pulse thus applied 
to the detecting electrode 2 passes through the dropper 
1 and is transmitted to the liquid therein. 
When the liquid is electrically conductive, it works as 

an electrode, and the pulse is transmitted to the opposite 
side of the dropper and then to the detecting electrodes 
2, 3 through the dropper again. 
The quantity of energy of the pulse thus transmitted 

to the detecting electrodes 2, 3 is determined in accor 
dance with the electrostatic capacity formed between 
the detecting electrodes 2, 3, and the electrostatic ca 
pacity varies in proportion to the opposed areas of the 
electrodes and in inverse proportion to the distance 
therebetween. Therefore, the quantity of energy of the 
pulse transmitted to the electrodes 2, 3 in the condition 
shown in FIG. 3, in which the liquid is interposed as an 
electrode between the electrodes 2, 3, is larger than that 
of the energy of the pulse transmitted to the electrodes 
2, 3 in the condition shown in FIG. 4, in which the 
liquid is no longer interposed as an electrode between 
the same electrodes 2, 3. Consequently, the levels of the 
pulses passing between the electrodes 2, 3 in these two 



Re. 34,073 
3 

cases differ in amplitude as shown by L1, L3 in FIGS. 3 
and 4. 

Therefore, if the reference level in the level decision 
unit 9 is set between these levels L1, L3, the presence 
and absence of the liquid in the dropper can be deter 
mined. 

In the dropper shown in FIGS. 3 and 4, the detecting 
electrodes 2. 3 are provided in a laterally opposed state. 
Even when the detecting electrodes 2, 3 are provided in 
a vertically spaced manner as shown in FIG. 5, they are, 
of course, operated in the same way. 

Also, even when, for example, an air introducing 
needle K, which is thrusted into a dropper 1 as shown in 
FIG. 6, is used as an electrode instead of the detecting 
electrode 2 or 3, the electrodes are, of course, operated 
in the same way as mentioned above, though the path 
along which the pulse passes is shortened. 

FIG. 7 onward show a modi?ed example of the de 
tecting electrodes. Since the previously'described de 
tecting electrodes 2, 3 are formed out of aluminum foil, 
they require a troublesome operation every time they 
are put to use, i.e., they have to be bent to obtain pro 
jecting electrodes. The example showing in FIGS. 7-10 
consists of clip type detecting electrodes which can 
simply be attached to a dropper 1 in a clamped state. 
These detecting electrodes are employed only when the 
dropper 1 consists of a bag of a medially soft synthetic 
resin. The construction of these detecting electrodes 
will now be described. 
These detecting electrodes consist of a pair of open 

able bars 13 of a synthetic resin ‘having a hinge 12 at the 
joint ends thereof and adapted to be opened and closed 
via the fulcrum hinge 12, semicylindrical recesses 14 
formed in an opposed state in the closing surfaces of the 
openable bars 13 so that two annular bores are formed 
when these openable bars 13 are closed on a dropper 1, 
projecting clamp portions 16 which are provided with 
metallic terminal plates 15 adapted to be opposed to 
each other when the openable bars 13 are closed, and 
which are formed between the recesses 14, bolts 17 one 
end portion of each of which is ?xed to the relative 
terminal plate 15, and the other end portion of each of 
which is passed through the relative clamp portion 16 
and exposed to the outside, washers 18 which have 
detecting wires 7 ?xed thereto, and which are ?tted 
over the outer end portions of the bolts 17, and nuts 19 
screwed on the bolts 17 so as to ?x the washers 18 in a 
pressed state to the outer surfaces of the clamp portions 
16. 
Reference numeral 20 denotes a flexible latch formed 

by extending the free end portion of one openable bar 
13 and used to maintain the bars 13 is a ?rmly closed 
state, and a cut 21 in which this latch 20 is inserted in a 
locked state is provided in the free end portion of the 
other openable bar 13. 

In order to attach the detecting electrodes thus con 
structed to a dropper (bag) 1, the two openable bars 13 
are opened via the fulcrum hinge 12 as shown in FIG. 7, 
and a lower edge portion 1a of the dropper 1 is inserted 
between the clamp portions 16 with the left and right 
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4 
liquid discharge tubes 1b. which are provided on the 
dropper 1. inserted in the recesses 14. The bars 13 are 
then closed as shown in FIG. 8. so that the lower edge 
portion 1a of the dropper 1 is pressed from both sides 
thereof by the clamp portions 16. Consequently. the 
detecting electrodes are combined unitarily with the 
dropper 1. When the lower edge portion 1a is pressed 
by the clamp portions 16, the terminal plates 15 are also 
pressed in an opposed state against both side surfaces of 
the dropper 1. A pulse is applied to the electrode 
through the terminal plates 16 to detect the presence 
and absence of a liquid on the basis of the operational 
principle referred to above. 

According to the present invention described above, 
a low level of the remaining liquid in the dropper is 
detecting automatically, and the annunciator is actuated 
by a signal representative of this information on the 
liquid to inform a nurse of the necessity of replacing the 
dropper. Especially, the structure used to practice the 
method according to the present invention has advanta 
geous features that it is capable of detecting the remain 
ing quantity of the liquid in the dropper easily and reli 
ably by utilizing the variation of the electrostatic capac 
ity, which occurs between the two electrodes on the 
dropper when a pulse is applied to one of the electrodes. 
The present invention is not, of course, limited to the 

above embodiment; it may be modi?ed in various ways 
within the scope of the appended claim. 
What is claimed is: 
1. A method of announcing a low level of the remain 

ing liquid in a dropper, comprising the steps of: 
applying a pulse of a stable level to at least one of 

detecting electrodes attached to an outer surface of 
a lower portion of a liquid-containing dropper; 

comparing a level of said pulse passed through an 
interior of said dropper with a reference pulse 
level, said reference pulse level being between a 
level of said pulse passed through said interior of 
said dropper when said liquid exists therein for 
de?ning an electrostatic capacity between said 
detecting electrodes and that of said pulse passed 
through said interior of said dropper when a re 
maining quantity of said liquid in said dropper 
decreases to such an extent that a significantly 
reduced electrostatic capacity is de?ned between 
said detecting electrodes; and 

automatically actuating an annunciator when a judge 
ment signal representative of unfavorable results 
derived from said step of comparing with said ref 
erence pulse level. 

2. The method of announcing a low level of the re 
maining liquid in a dropper as in claim 1, wherein said 
step of applying a pulse of a stable level includes the 
steps of applying a certain level of pulses to an elec 
trode, and obtaining a level of pulses at another elec 
trodes, and wherein said step of comparing with said 
reference pulse level includes the step of comparing said 
level of pulses at said another electrode with said refer 
ence pulse level. 
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