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ABSTRACT OF THE DISCLOSURE 
A pen outer barrel is ?lled directly with water-soluble 

ink, which is fed to the ball of a ballpoint and is air 
vented and pressure relieved by a device including an 
inner cylinder with a small vent hole, a gas-permeable 
structure, an ink absorber, and a cap plug having an air 
vent hole and capping the rear end of the barrel. The gas 
permeable structure and absorber permit passage of air 
but respectively resist ink ?ow and absorb ink to prevent 
ink leakage out of the barrel. 

This invention relates generally to ballpoint pens and 
more particularly to a new and improved ballpoint pen 
having highly desirable features for writing with water 
soluble inks. 

Heretofore, various kinds of ballpoint pens for writing 
with water-soluble inks have been proposed, but up to 
the present time, as far as I am aware, these pens have 
invariably been accompanied by one or more di?iculties 
such as dripping of ink resulting in blotches, poor feed 
ing of ink to the ball, and rapid depletion of ink. 

It is an object of the present invention to provide a 
new ballpoint pen of high utility and performance in 
which these di?iculties have been overcome. 
More speci?cally, an object of the invention is to 

provide a ballpoint pen for water-soluble ink of simple 
construction which has a large ink storing capacity, un 
interrupted and smooth, yet regulated, feeding of ink 
to the ball, and means whereby air venting with respect 
to the stored ink is accomplished, yet the ink is prevented 
from leaking out even under adverse conditions. 

According to the present invention, brie?y summarized, 
there is provided a ballpoint pen for water-soluble ink 
which has an outer holder barrel directly serving as an 
ink reservoir, a ball holder tightly ?tted in and through 
the front end of the barrel and holding a ball at its front 
end and a wick in its interior, and an air venting and 
pressure relieving device consisting essentially of an inner 
cylinder, a stopper, an ink ?ow resisting device, an ink 
absorber, and a cap plug with a vent hole, which device 
has the functions of covering the rear end of the barrel, 
air venting the varrel interior, that is, permitting air to 
enter the barrel to maintain pressure equilibrium as the 
ink in the barrel is consumed, relieving increased pres 
sure within the barrel due to abnormal impact or tem 
perature rise by permitting some ink to over?ow into 
the inner cylinder, and preventing this over?ow ink from 
leaking out through the venting path. 
The nature, principle, utility, and details of the in 

vention will be more clearly apparent from the follow 
ing detailed clescripion with respect to preferred embodi 
ments of the invention when read in conjunction with 
the accompanying drawing, in which like parts are desig 
nated by like reference numerals. 

In the drawing: 
FIG. 1 is a side elevational view, in longitudinal sec 

tion, showing the essential organization of a ballpoint 
pen embodying the invention; 
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FIG. 2 is a cross sectional view taken along the plane 

indicated by line II—-—II in FIG. 1; 
FIG. 3 is a fragmentary side elevational view, in longi 

tudinal section, showing another embodiment of the in 
vention; and 

FIG. 4 isa longitudinal section of the ballpoint pen 
of this invention wherein the holder barrel is indicated 
as a cartridge type. 

Longitudinal directions herein referred to by the terms 
“front” and “rear” respectively designate directions to 
ward and away from the pen writing point. 

‘ Referring to the drawing, the ballpoint pen shown 
therein has a holder barrel'l constituting an outer casing 
and provided near its rear end with an ink stopper 3 
?tted into the hollow interior. of the barrel 1 and having 
a central hole 2. The stopper 3 coaxially supports, with 
in the barrel 1, an inner cylinder 5 tightly ?tted at its 
rear end into and through the hole 2 and having a closed 
front end 4 which has a sharp front tip. The front end 4 
has near its front tip a small diameter, air-vent hole 6. 
. A hollow ballpoint holder 7, rotatably holding at its 
front end a ball 7a, istightly ?tted at its rear end into 
and through the front end of the barrel 1 and contains a 
wick 8 inserted into the interior through the rear end 
thereof for the purpose of feeding ink a regulated man 
ner to the ball 7a. 
Near the rear end of the inner cylinder 5, there is 

inserted a gas-permeable plug 10 made of a sponge-like 
material, a ?bre bundle, or the like, preferably a water 
repellent material made of a silicone resin. A gas-perme 
able absorber material 9 is disposed to the rear of the 
stopper 3 and is prevented fromcontacting the ,gas 
permeable plug 10. A cap plug 12 is ?tted into the rear 
end of the barrel 1 and has a central air-vent hole 11. 
The ballpoint pen of the above described organization 

according to the invention operates in the following man 
ner. . 

First, the barrel 1 is ?lled with water-soluble ink 
through the front end of the barrel (with the ball holder 
7 removed), and then the ball holder 7 is tightly ?tted 
into the barrel front end. The ink then occupying the 
space between the barrel 1 and the inner cylinder 5 is 
transferred and regulated by the wick 8 to reach the 
ball 7a, whereupon the pen is ready for writing. 
As the ink is consumed, the outside air enters through 

the rear air vent hole 11 and, passing through the gas 
permeable absorber material 9 and the gas-permeable 
plug 10, enters through the narrow hole 6 into the interior 
of the barrel 1 thereby to facilitate the smooth feeding 
of the ink. ' 

Since the narrow hOle 6 is very small, the ink within 
the barrel 1 does not readily ?ow into the inner cylinder 
5, and leakage of the very slight amount of ink which 
normally enters the inner cylinder 5 is resisted by the 
gas-permeable plug 10 and, furthermore, is absorbed by 
the absorber material 9, whereby the ink is prevented 
from leaking out from the rear end of the barrel 1 through 
the rear vent hole 11. ' 

In another embodiment of the invention as illustrated 
in FIG. 3, a thin tube 13 is used in'place of the gas 
permeable plug 10 of the preceding example illustrated 
in FIG. 1. The thin tube 13 is ?tted at its rear end into 
and through a stopper 3a having a projecting plug part 
which is ?tted into the rear end of the inner cylinder 5. 
In all other features of organization, this ballpoint pen 
is identical to the pen described hereinabove and illus 
trated in FIG. 1. 
By the organization of the ballpoint pen according to 

the present invention as described above, several advan 
tageous features are afforded as follows. Since the ink is 
charged directly into the interior of the barrel, the quan 
tity of the ink which can be stored is large, whereby the 
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total opisometric Writing distance between charges is 
long. Furthermore, the ink is fed continuously to the 
ballpoint by its own hydrostatic head and thereby is fed 
steadily and smoothly, whereby interrupted writing due 
to breaks in the ink ?lm on the ball is prevented. 
Another feature of the instant pen is that, when the 

ink in the barrel is subjected to a severe physical impact 
or expands because of a temperature rise, the resulting 
excessive pressure is relieved by the escape of some ink 
through the small hole 6 into the inner cylinder 5, where 
by accidental leakage of the ink to the outside is pre 
vented. Furthermore, the gas-permeable plug 10 func 
tions to brake abrupt ?ow of the ink within the inner 
cylinder 5 and, further, provides resistance to the migra 
tion of the ink toward the gas-permeable absorber mate 
rial 9. 
A further feature of the ballpoint pen of the invention 

resides in the sharp front tip 4 of the inner cylinder 5 
whereby, when ink is being charged into the barrel by 
means of a hypodermic syringe and needle, the tip of 
the needle is de?ected laterally by the front tip 4, and 
closing of the needle outlet opening by the inner cylinder 
surface is thereby prevented. Accordingly, charging of 
the ink is facilitated. 

In actual use, the main holder barrel of the ballpoint 
pen is shaped as shown in FIG. 4. That is, the front part 
of the main barrel is as same as the shape of ordinary 
writing pens for the sake of convenience in holding the 
same at the time of writing, and the rear part of it is 
reduced in diameter. To this rear part of reduced diam 
eter of the main barrel, a holding barrel having the same 
diameter as the front part thereof is ?tted by means of 
a screw thread or any other appropriate manner. The 
writing point of the pen is protected by a cap. Thus, 
when the ink in the main barrel is used up completely, 
this main barrel is discarded by being removed from 
the holding barrel and replaced with a new barrel. In 
other words, the main barrel is designed to be of a 
replaceable cartridge type to save trouble in ?lling ink 
in the barrel. 

It should be understood, of course, that the foregoing 
disclosure relates to only preferred embodiments of the 
invention and that it is intended to cover all changes and 
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modi?cations of the examples of the invention herein 
chosen for the purposes of the disclosure, which do not 
constitute departures from the spirit and scope of the 
invention as set forth in the appended claims. 

I claim: 
1. A ballpoint pen for water-soluble ink comprising: 

an outer, hollow, holder barrel serving as a case and a 
reservoir for ink; a stopper having a central hole, said 
stopper being tightly ?tted in the interior of the barrel 
near the rear end thereof; an inner cylinder having a 
rear end tightly ?tted into and through said central hole 
and having a closed front end with a small air-vent hole 
therein; resistance means in the form of a thin tube ?tted 
at the rear end thereof into and through said stopper, 
said resistance means permitting passage of air there 
through but resisting passage of ink; a gas-permeable ink 
absorber ?tted in the interior of the barrel rearwardly 
of the stopper; a cap plug having a central air-vent hole 
?tted into the rear end of the barrel; and a ball holder 
tightly ?tted in and through the front end of the barrel 
forwardly of said closed from end of the inner cylinder 
and holding a ball at the front tip thereof and a wick 
for controllably feeding ink from the barrel interior to 
the ball. 

2. A ballpoint pen as claimed in claim 1 in which 
said gas-permeable ink absorber is a porous water 
repellent structure made of a silicone resin. 
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