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METHOD FOR CONTROLLING INK 
CHARACTERISTICS ' 

BACKGROUND OF THE INVENTION 

This invention relates to ink drop printers and, more 
' particularly, to an arrangement for preventing the qual 
ity of the printing from deteriorating. 
Ink drop printers are well known, being described for 

example, in US. Pat. No. 2,5 12,743. Ari ink drop print 
ing system usually comprises an ink reservoir, where 
ink under pressure is supplied to a nozzle. A transducer 
is usually employed, which squeezes or vibrates the 
nozzle at a frequency determined by an oscillator. An 
ink stream is emitted from the nozzle for a short dis 
tance at which point, ink drops are formed. Around the 
region where the ink drops are formed, a charging ring 
is applied. Voltages are applied to the ring, which in 
turn, charge the drops being formed so that each drop, 
as it continues on its path toward a receiving paper, will 
bear a charge. Each drop passes between two elec 
trodes across which an electric ?eld is established, so 
that the drop is deflected in accordance with the charge 
thereon, as it passes through this electric field. The 
drop ?nally impacts on paper to form a character or 
code marking, as determined by the video signals being 
used for charging the drops. Drops which are not used 
in printing are usually caught at a location adjacent the 
paper and, are returned to the reservoir for reuse. 

In the operation of this ink drop printing system, 
some evaporation of the solvent from the ink mixture, 
occurs which changes the characteristics of the ink. 
These changing characteristics affect the drop forma 
tion, consequently; the quality of jet printing. Hereto 
fore, this has required that the ink be replaced with 
fresh ink. 

OBJECTS AND SUMMARY OF THE INVENTION 

An object of this invention is to provide a method 
and means for maintaining the solvent-ink mixture 
within a predetermined range. 
Another object of this invention is to eliminate 

changing characteristics in ink drop formation caused 
by loss of solvent from the ink mixture being used. 

Still another object of the invention is the provision 
of an improvement in an ink printing system for main 
taining the quality of the ink drop printing. 
These and other objects of the invention are achieved 

by sensing the level of the solvent-ink mixture in the ink 
reservoir, and when this drops to a predetermined 
value, provision is made for detecting this, and enabling 
a predetermined amount of a solvent-ink mixture to be 
added to the ink in the ink reservoir to bring back the 
solvent-ink mixture to a desired formulation, and 
thereby to provide desired and proper characteristics 
for printing. 
The novel features of the invention are set forth with 

particularity in the appended claims. The invention will 
best be understood from the following description 
when read in conjunction with the accompanying draw 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of an embodiment of 
the invention. , 

FIG. 2 is a schematic diagram showing the circuitry 
which is employed in this invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, there may be seen a sche 
matic drawing of an embodiment of this invention. A 
tank 10 constitutes a reservoir for a solvent-ink mixture 
12 which is contained therein. A pipe 14 leads from the 
ink reservoir to a nozzle 16, from which an ink stream 
is emitted for the purpose of forming ink drops. A 
pump 18 applies pressure to the ink in the tank, forces 
it up the pipe 14, and out through the nozzle 16. 
Not shown, is the arrangement which follows the noz 

zle, whereby the ink drops are charged and thereafter 
de?ected in accordance with that charge to impact at 
a location upon paper which determines the letter or 
symbol-or waveform, which is to be viewed. As indi 
cated previously, this is a well known arrangement 
being shown in US. Pat. No. 2,512,743, for example. 
Thus, it need not be repeated here. Those drops which 
are not charged,‘ which, in the course of printing, may 
constitute a considerable number, are not thrown 
away, but are usually collected by a catcher, here desig 
nated as an “unused ink” catcher 20, and are returned 
from that catcher back to the reservoir to be used 
again. 
As a result of the unused ink being exposed to the at 

mosphere, evaporation will occur of the solvent in the 
ink, thus, after a period of use, the ink proportions of 
the mixture in the reservoir is changed, whereby ink 
drop formation and characteristics, and consequently 
the quality of the printing is changed. The change in the 
ink-solvent mixture is usually such as to cause the den 
sity of the mixture to increase, whereby drop formation 
rate and drop size may change. This adversely affects 
the printing. This has required heretofore, that the ink 
in the reservoir be removed and replaced with a fresh 
mixture. 

In accordance with this invention, means are pro 
vided for bringing the ink mixture in the ink reservoir 
back to a desired composition, wherein its properties 
and behavior in use in the ink drop printing system are 
predictable and acceptable. 

In accordance with this invention, as may be seen in 
FIG. 1, a level detector 22 senses when the ink in the 
reservoir drops to a predetermined value. At this time, 
the level detector provides a signal to a valve control 
circuit 24. The valve control circuit enables a valve 26 
to open for a predetermined interval to enable a sol 
vent~ink mixture to ?ow from a tank 28, wherein it is 
contained through a pipe 30, into the tank vl0. The sol 
vent-ink mixture ?owing from the tank 28 is propor~ 
tioned to bring the ink mixture 12 in the tank 10, back 
to the desired formulation when a predetermined 
amount of the solvent-ink mixture from the tank 28 has 
been added thereto. A pump 32 maintains pressure on 
the surface of the solvent-ink mixture in the tank 28 so 
that when the valve 26 is opened, the ink will flow 
through pipe 30 into the tank 10. 
FIG. 2 is a block schematic diagram of a level detect 

ing and valve control circuit, in accordance with this 
invention. A thermistor 40 is inserted into the reservoir 
10, at a level at which it is determined that a fresh 
amount of solvent-ink mixture should be added. The 
temperature of the thermistor is lower when it is im 
mersed in the ink mixture, which acts as a coolant, than 
where it is no longer so immersed. The thermistor’s re 
sistance varies inversely with its temperature. A differ 
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ential amplifier is biased by a bias voltage source 44, so 
that when the thermistor temperature and therefore, 
resistance attains a predetermined value, indicative of 
the fact that it is no longer immersed in the ink mixture, 
an output is provided by the differential ampli?er 42. . 

The differential amplifier output is applied to an am 
plifier 45 which drives a time delay circuit 46. The time 
delay circuit 46 operates a solenoid 48, which opens 
the valve 26. The time delay circuit maintains the sole 
noid operative and thus, the valve open for a predeter 
mined interval. This interval is determined by the 
amount of solvent-ink mixture desired to be added and 
the length of time required for this amount to be trans 
ferred into the reservoir. The thermistor 40 is cooled 
below the temperature at which its resistance is such 
that the differential amplifier can provide an output by 
the added solvent-ink mixture. Thus, at the end of the 
period for adding additional solvent ink mixture, the 
system is ready for a new cycle of operation. 
There has accordingly been described herein a novel 

and useful system for maintaining the ink formulation 
substantially constant in an ink recycling ink drop 
printing system, and thereby maintaining the quality of 
the printing constant. 
What is claimed is: 
1. In an ink recycling, ink drop writing system of the 

type wherein a ?rst reservoir provides a solvent-ink 
mixture which is formed into drops which are projected 
toward a writing medium, some of said drops being 
used for writing and the remainder being returned to 
said ?rst reservoir, 
means for maintaining the proportions of the solvent 

ink mixture in said ?rst reservoir substantially con 
stant comprising: 

a second reservoir for a solvent-ink mixture, 
pipe means coupling said second reservoir to said 

?rst reservoir for transferring solvent-ink mixture 
to said first reservoir, 

inoperative valve means in said pipe means for pre 
venting transfer of solvent-ink mixture between 
said second reservoir and said ?rst reservoir until 
rendered operative, 

level detector means in said ?rst reservoir for provid 
ing an indication when the level of the ink therein 
falls below a predetermined level, and 

time delay means responsive to said indication for 
rendering said inoperative valve means operative 
for a predetermined interval whereby a predeter 
mined amount of solvent-ink mixture is transferred 
to said first reservoir to restore the proportions of 
said solvent-ink mixture to said substantially con~ 
stant proportions. 

2. In an ink recycling, ink drop system as recited in 
claim 1 wherein, said level detector means comprises: 

means having a first temperature when immersed in 
said solvent-ink mixture and a second temperature 
when not immersed in said solvent~ink mixture. 

3. In an ink recycling, ink drop system as recited in 
claim 2 wherein said level detector means comprises: 
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4 
a thermistor. 
4. In an ink recycling, ink drop writing system of the 

type wherein a ?rst reservoir provides a solvent-ink 
mixture which is formed into drops which are projected 
toward a writing medium, some of said drops being 
used for writing and the remainder being returned to 
said ?rst reservoir, 
means for maintaining the solvent-ink formulation in 

said ?rst reservoir substantially constant compris 
ing: 

a second reservoir for a solvent-ink mixture, 
pipe means coupling said second reservoir to said 

first reservoir for transferring solvent-ink mixture 
to said ?rst reservoir, 

inoperative valve means in said pipe means for pre 
venting transfer of solvent~ink mixture between 
said second reservoir and said ?rst reservoir until 
rendered operative, 

thermistor sensing means in said ink reservoir having 
a ?rst resistance value when it is not immersed in 
said solvent-ink mixture and a second resistance 
value when it is immersed in said solvent-ink mix 
ture, 

means responsive to said ?rst resistance value for 
producing an output signal indicative thereof, and 

time delay circuit means responsive to said output 
signal for rendering said inoperative valve means 
operative for a predetermined interval whereby a 
predetermined amount of solvent-ink mixture is 
transferred to'said ?rst reservoir to restore the for 
mulation of the solvent ink therein to said substan 
tial constant formulation. 

5. In an ink recycling ink drop writing system of the 
type wherein the solvent-ink mixture in a reservoir 

is formed into drops which are projected toward a 
writing medium, some of said drops being used for 
writing and the remainder being returned to said 
solvent-ink mixture reservoir, the method of main 
taining the proportions of the solvent-ink mixture 
substantially constant comprising 

placing a thermistor means a predetermined distance 
below the level in said reservoir of the solvent~ink 
mixture having desired proportions, 

deriving an output signal from said thermistor when 
the level of said solvent-ink mixture drops to ex 
pose said therrnistor means, 

adding a predetermined amount of a solvent-ink mix 
ture to said reservoir responsive to said output sig 
nal to maintain the proportions of said solvent-ink 
mixture substantially constant. ’ 

6. In an ink recycling ink drop writing system as re 
cited in claim 5 wherein said step of adding a predeter 
mined amount of a solvent-ink mixture to said reservoir 
responsive to said output signals comprises 
opening a flow control valve, in a pipe which couples 
an auxiliary reservoir of a solvent-ink mixture to 
said reservoir, for a predetermined interval to en 
able the transfer of a predetermined amount of ink 
solvent mixture from said auxiliary reservoir to said 
reservoir. 
- * * * * * 
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