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ABSTRACT OF THE DISCLOSURE 
A ball point pen having an ink reservoir provided with 

a Writing tip at one end and open to atmosphere at the 
other end. A non-solid follower plug is positioned in the 
reservoir at the ink surface and follows along as ink is 
used. The plug conforms to the reservoir walls, is im 
miscible with the ink, is impervious to and unaffected by 
air and is sufficiently stiff so that ink will not flow when 
the pen is on its side. Some disclosed materials for the 
plug are greasy substances, greasy derivatives of mineral 
oil and compositions of paraffin. 

This application is a continuation of my copending ap 
plication Ser. No. 199,829, filed June 4, 1962 now aban 
doned, which was a continuation-in-part of my copending 
application Ser. No. 792,824, filed Feb. 12, 1959 now Pat 
ent 3,139,864, issued July 7, 1964, which was a continu 
ation-in-part of Ser. No. 551,363, filed Dec. 6, 1955 now 
abandoned and Ser. No. 658,280, filed May 10, 1952, 
each of which was in turn now abandoned, a continu 
ation-in-part of Ser. No. 421,934, filed Apr. 8, 1954 now 
abandoned, the later being a continuation-in-part of Ser. 
No. 705,927, filed Oct. 26, 1946 (now Patent No. 
2,678,634). 

This invention relates to fountain pen structures and 
more particularly to ball point pen structures. 

It is one of the objects of the invention to provide means 
affording effective protection of the ink column in a 
fountain pen reservoir against deterioration and other 
influences by air or like media through which said ink 
column is fed toward the ball point. 

It is another object of the invention to provide means 
facilitating observation and reading of the amount of ink 
consumed or available in the reservoir of a fountain pen 
during use of same. 

It is still a further object of the present invention to 
provide means ensuring continuous and uniform flow of 
ink from said reservoir to the discharge end thereof at 
the ball point and avoiding flowing out or escape of the 
ink from said reservoir in a direction different from that 
extending toward said ball point. 
Yet a further object of the invention resides in the pro 

vision of means contributing to an improved writing im 
plement which may be inexpensively manufactured by 
mass production methods, is pleasing in appearance, 
whose operation is very efficient and smooth, and in which 
the use of ink contained in its reservoir up to its ex 
haustion is rendered possible due to certain provisions 
which also permit the user to recognize from without 
the fountain pen implement, when such ink exhaustion 
will be and/or is reached. 

Sill another object of the invention is to provide means 
enabling the employment of any type of ink (paste, fluid, 
semi-fluid) of predetermined viscosity in fountain pens 
of the aforesaid type and the possibility of adjusting the 
composition of a follower for the column of said ink in 
accordance with the type of the ink used therefor. 
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Still another object of the present invention is to pro 

vide means conducive to the employment of a plug or 
like follower element which readily adjusts itself to the 
diameter of the ink reservoir and whose length may be 
varied so as to become an indicator for the ink column in 
the reservoir during the operation of the fountain pen. 

It ils still another object of the present invention to 
provide means affording ready adaptation of the follower 
mass to changes in temperatures, whereby the latter does 
not lose its slidability along the wall of the ink reservoir 
and may readily adjust itself to fountain pens equipped 
with capillary, as well as with tubes of relatively wide 
diameter. 

Still another object of the present invention is to pro 
vide means permitting the application of a feed pressure 
onto the ink column of the reservoir through the inter 
mediary of a follower mass or body which will withstand 
the pressure and will protect the ink column from con 
tact with the gaseous medium which exerts such pressure. 
The present invention further consists of other novel 

features and details of construction, all of which will 
appear more fully from the following detailed description 
and accompanying drawing: 
FIG. 1 shows a fountain pen structure with reservoir 

in Section made in accordance with the invention; 
FIG. 2 is a longitudinal sectional view of the upper part 

of a fountain pen reservoir embodying a modified form 
of the invention; 

FIG. 3 is a sectional view of a fountain pen having 
inserted therein a reservoir structure in somewhat modi 
fied form and in accordance with the invention; 

FIG. 4 is a fragmentary sectional view of a reservoir 
made in accordance with the invention; 

FIG. 5 shows a reservoir in section embodying the in 
vention in a still further modified form; 

FIG. 6 is a longitudinal sectional view through an 
other modified embodiment of the invention; 
FIG. 7 shows a fragmentary sectional view of a foun 

tain pen reservoir still further modified in accordance 
with the invention. 

Referring now more particularly to the attached draw 
ing there is disclosed a fountain pen reservoir 10 having a 
plurality of meander-shaped channels 11 separated by 
intermediate walls or partitions 12 and interconnected 
through upper and lower channel recesses 13 and 14, the 
latter extending into respective body end pieces 15, 16, 
so as to constitute an uninterrupted ink feed to conduit 
17. Conduit 17 and channels 11, in this particular instance, 
are of sufficiently reduced dimension which prevents ink 
from flowing out of the reservoir in any position of the 
fountain pen. 

In this embodiment, the channels or passageways 11 
forming the ink reservoir may be arranged directly with 
in the solid handle portion 15 of the writing instrument 
10 as shown, whereby manufacturing of such writing 
instruments may be simplified. Moreover, when this ink 
reservoir is constituted by a series of channels as in the 
embodiment shown in FIG. 1, the advantage is achieved, 
that gravitation will not substantially alter the position 
of the ink contained in the ink reservoir or channels, and 
the ink column 19 is kept in perfect position, thereby 
providing an efficient feed to the ball tip 18 of the for 
ward end of the pen. In the embodiment of FIG. 1 this 
feed occurs through the ink feeding conduit 17 toward 
the conical front end piece 16a containing a seat for the 
ball 18, as is well known in the art. 

FIG. 1 shows ink column 19 located in the end channel 
portion 17. Above said ink column 19 there is disposed a 
follower or seal 20 consisting of a viscous or flow re 
sistant pulpy mass, which is immiscible with ink, which 
is of a substance other than ink and which may preferably 
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be composed of or comprise for its major part, a mineral 
oil thickened with a metallic soap, such as aluminum 
Stearate, 
As another example for a soft, plastic or flow resistant 

pulpy mass may be mentioned petroleum jelly or soft 
or semi-hard paraffin (petrolatum), known under the 
registered trademark Vaseline, with certain chemical addi 
tions which result in a follower mass, capable to readily 
conform to the shape and any dimensions of the feed 

, channel or channels, adheres to the end of the ink col 
umn, follows the latter without substantially adhering 
to the inner wall surface of the feed channel or reservoir. 
This mass may further be colorless and the density of 
the mass may be substantially the same, higher or lower 
than the viscosity of the ink, forms a perfect seal against 
penetration of air or other gaseous medium to or contact 
with the ink column proper in the feed channel, so that 
the ink be it liquid, semi-liquid or pasty, will not deterio 
rate or be subjected to evaporation through the influence 
of the air or like medium. The mass itself should with 
stand readily changes in temperatures and will not under 
go substantial changes upon the exposure to the atmos 
phere or like gaseous medium, even if under pressure. 

If the ink is made from or based on a non-hygroscopic 
oil, a substance consisting of gelatine suspended in water, 
such as agar-agar, may be used as a follower. A sub 
stance containing a cellulose derivative in water suspen 
sion may also be used. 

However, such type of follower must be protected from 
contact with the air (as such follower would otherwise 
deteriorate and dry out under water evaporation) which 
will be effectuated by applying a viscous layer of mineral 
oil substance onto the layer of said water-based substance. 
Thus, the follower may consist of a plurality of layers of 
different substances. One of said substances may also 
be capable of cleansing the wall of the reservoir. 

In FIG. 2 there is shown a modified embodiment of 
the invention, disclosing a follower 30 within an ink 
reservoir 31, which contains an ink column 32. The 
end 33 of the reservoir 31 is closed and within the space 
34 of the upper end of ink reservoir 31 there is defined a 
chamber 35 into which is dischargeable a gas or other 
means adapted to exert a suitable driving pressure onto 
the follower 30 and through it on the ink column 32 with 
in the reservoir 31. Follower 30 may be of the same sub 
stance as herein disclosed with respect to follower 20 
of FIG. 1. 
FIG. 3 shows an embodiment of the invention in which 

the fountain pen 41 contains a movable reservoir 42 
filled with ink 43. At the upper end 43a of the ink col 
lumn 42 there is positioned a follower 40 of suitable mass 
herein referred to. Reservoir 42 further contains a piston 
44 mounted on a rod 45, which in turn is rigidly connected 
to a cap 46. This cap 46 is fastened by screw threads 47 
to the outer barrel 48 of the fountain pen 41. Between the 
upper inner face 49 of the cap 46 and the upper end 42a 
of inner reservoir 42, there extends a compressible spring 
member 50 wound around stem or rod 45, the latter being 
fixedly attached in the upper end wall 49 at 51. 
End wall 42a of reservoir 42 has a passageway 42b 

for guiding stem 45 through end wall 42a. Thus, a resilient 
connection between piston 44 and the reservoir 42 slid 
ably mounted within barrel 48, is achieved. 
When the ball 52 is pressed firmly against the writing 

paper, as will often be the case during writing, the reser 
voir 42 will be moved relative to the barrel 48 and the 
piston 44. This movement will amount to, or will be 
equivalent to, a pumping operation which will enable a 
sufficient driving pressure to be maintained above the 
follower 40, and consequently on the surface of the ink 
column 42. The somewhat curved tip end 53 of ink 
reservoir 42 is reciprocably movable through suitable 
opening 54 of barrel 48 of the fountain pen. The curved 
tip end obviously permits holding the pen in a natural 
position while Writing and with the outermost portion 
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4 
of the ball containing the paper to thus apply uniform 
pressure to the ball seat in a more nearly perpendicular 
direction thereto. As is also obvious, the reservoir 42 
constitutes a removable and replaceable refill whereby a 
new filled reservoir may be inserted in the pen when the 
ink supply is exhausted, the follower plug 40 serving to 
prevent the ink from drying or otherwise hardening during 
shelf storage of the refill and also prevents undue flow dis 
placement of the ink while the refill is lying on its side. 

It is to be observed that piston 44 is provided with 
a flap or other valve (not shown), which will allow com 
pressed air to be pressed into the space or chamber 55 
without allowing said compressed air to escape from 
space 55. 
A similar function for establishing air pressure upon 

the follower on an ink column contained in barrel 56 is 
shown in FIG. 4, wherein the upper end of the latter is 
closed by means of a cap 57, having a cylindrical bore 
which communicates with an air intake 58. Knob or press 
button 59 is slidably mounted within bore 58a and is 
actuatable by a spring 60. 
The narrow clearance between knob 59 and bore 58a 

in cap 57 will admit a sufficient amount of air to be 
pumped into the interior 56a of barrel 56 when moving 
knob 59 against the action of the spring 60, whereby a 
suitable driving air pressure is attained against the open 
ended ink reservoir (not shown). A suitable air pres 
sure is also applied to the follower for the ink column 
in a way similar to that described in connection with 
the embodiments of FIGS. 2 and 3. 

While FIG. 3 shows a fountain pen reservoir of rela 
tively large diameter (in comparison with the feed chan 
nel shown in FIG. 1) the reservoir of fountain pen 31 
as seen in FIG. 2 may have a diameter similar to that 
of the reservoir disclosed in FIG. 3 or FIG. 1, as de 
sired. 

FIGS. 5 and 6 also show fountain pen structures with 
inner reservoir diameter of reduced size or dimension or 
of larger dimension herein referred to with respect to 
FIG. 3. 

In FIG. 5 there is shown a reservoir 70, preferably of 
transparent material, such as suitable plastic or plastic 
composition, which at its lower end 71 receives a tip 
member 72 terminating in a writing ball tip 73 of known 
construction. Reservoir 70 contains an ink column 74, 
an intermediary plug 75 and an end plug 76. The in 
level 74a of the ink column 74 is in contact with the ad 
jacent end of plug 75, which may be suitably colored, 
serving the purpose of determining and indicating the po 
sition of level 74a of the ink column from without the 
reservoir. 
Above plug 75 is positioned plug 76 made from a vis 

cous pulpy mass. A special marking 77 is provided on 
the outer surface of the ink reservoir 70 and a prede 
termined distance from ball tip 73 so as to aid in indi 
cating whether ink column 74 with its level 74a originally 
assumed the condition when writing or use of the ink res 
ervoir 70 is being started. It will be further observed 
that the combined volumes of plugs 75 and 76 corre 
spond approximately to the volume of the ink column 74 
extending between the markings 77 and 74b, which is 
the total ink volume to be effectively used before the 
reservoir is emptied. 

FIG. 6 shows a fountain pen 80 composed of the fol 
lowing main portions: upper barrel portion 81, lower 
barrel portion 82, inner reservoir 83 with end member 84 
which terminates in a ball tip 85 of suitable dimension. 
Upper and lower barrel portions 81 and 82 are con 
nected in any suitable manner to a projecting annulus 
86 forming an integral part of the reservoir 83 and 
made together with the latter from suitable, transparent 
plastic material. Reservoir 83 contains a column of ink 
87 and a plug member 88 thereon, whose length corre 
sponds to that of the ink column 87, the latter reaching 
approximately up to said annulus 86, which enables ob 
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servation of the ink column 87 and its follower 88 from 
without the barrel portions of the fountain pen. 

Reservoir 83 has the upper air space 89 which com 
municates with the air channel 90 provided in the end 
of barrel portion 8. This air chamber 89-90 admits air 
to follower 88 in a manner similar to that of follower 20, 
which is in contact withink column 19. 
The portion 90 of the air chamber defines an air vent 

of less diameter than the interior of the reservoir 83. Thus 
if the pen is subjected to shocks or other forces which 
displace the follower 88 to the rear of the pen, the small 
opening 90 will prevent its flowing out of the pen and 
will hold it and the ink in the pen. The Small opening is 
formed in the body portion 8 and is not part of the 
reservoir itself, thus the reservoir may be in the form 
of the reservoir itself, thus the reservoir may be in the 
form of a separate refill without the necessity of provid 
ing the small opening therein. 

It will be further understood that the inner diameter 
of tubular reservoir 83 may be of capillary size like 
channel 17 of FIG. 1 or may be of larger diameter as 
reservoir 42 disclosed in FIG. 3. 

In FIG. 7 there is shown a portion of reservoir 
95 having the space for an ink column 96, foll 
lower 97 having a reduced diameter with respect to the 
diameter of the reservoir containing the ink column 96 
and having further an enlarged follower portion 98 di 
rectly in contact with the end of the ink column 96. Con 
sequently, the diameter of the ink reservoir proper con 
taining ink column 96 is larger than that of follower por 
tion 97. Due to such changes in volume and cross Sec 
tions a speedier movement of the upper end 97 of the 
follower is achieved whereby better reading facilities for 
the level of the ink column at 96 outside the ink reser 
voir may be facilitated. In Such a structure the substance 
forming the follower seal or plug 97-98 should be rather 
in liquid state so that the follower may readily fill out 
the respective spaces at 97 and 98. It will be obvious, 
therefore, that the pen described contains means therein 
to prevent the plug follower from flowing out of the res 
servoir when the pen is tilted away from its normal Writ 
ing position. 

In the disclosure hereinabove set forth, the Substance 
for the follower mass is to be chosen in accordance with 
the type of the ink used and in accordance with the re 
spective dimension of the ink reservoir, whereby the 
follower mass must be made from a Substance other 
than the writing ink of the ink column, is substantially 
not miscible with said writing ink and has the property of 
readily following the ink column through the reservoir 
without regard to the shape and diameter of the latter. 
The follower mass should be sufficiently viscous and 
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pasty or pulpy, so that it will not be affected or will 
undergo changes caused by the surrounding atmosphere 
and its temperature. 

In special cases it is preferable to employ an inter 
mediate layer or follower plug which contains, for its 
major part, gelatine or similar water-based substance, 
such as gum tragacanth, if the ink substance contains 
mineral oil or any other kind of non-hygroscopic oil. 
The viscous pulpy mass, as the main follower, is then in 
contact with such intermediate follower and protects the 
latter as well as the ink column from contact or mixing 
with the air or similar gaseous medium. This main fol 
lower mass may then consist of a mineral oil derivative, 
such as paraffin or wax, with the addition of one or more 
metal soap ingredients for regulating the physical con 
ssitency of the main follower. It has been found, in prac 
tice, that approximately 80 to 90 percent mineral oil may 
be thickened to suitable viscosity by means of a metallic 
soap, such as aluminum stearate, forming the remainder 
of the viscous pulpy mass. Such follower mass may be 
used in capillary reservoir tubing as well as in reservoirs 
with relatively large diameters, 
The follower mass may further comprise a plurality of 
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6 
layers having different properties, one of which forming 
or containing cleaning material serving as a solvent for 
the ink film remaining in contact with and obstructing 
the visibility through the wall of the reservoir. Such 
follower layer may contain a solvent, for example, al 
cohol, if the ink contains alcohol or other easily evaporat 
ing solvent, which must be protected from contact with 
the air by a layer of a viscous pulpy mass, as herein 
above disclosed. 

If one of the layers of the follower mass is employed 
as an indicator or control layer and if such layer adheres 
to the wall of the reservoir to a larger extent than the 
rest of the follower, such layer may be composed of 
ricinolic or castor oil thickened with a metallic soap, 
Such as aluminum stearate, which layer contributes to 
the slowing down of the movement of the ink mainly 
towards the ball point and thereby regulates the ink 
feed. 

If the intermediate layer is composed of ink approach 
ing the composition of the column of the ink but prefer 
ably of a different color than the latter, then such 
intermediate ink layer must also be protected against de 
terioration or oxidation by contact with air or other 
gaseous medium having access to the ink reservoir, by 
the employment of a main follower mass made from 
a Viscous pulpy substance, such as hereinabove referred to. 

In all these instances, the ink follower, either directly 
or indirectly, contributes to an even and uniform flow 
of the ink past the ball point or tip since the ink fol 
lower effectively protects the ink column and intermediate 
follower layers against undesired influences of the air. 
The follower, according to the invention, may also serve 
the purpose of indicating the volume and extent of the 
ink column within the reservoir. 
The follower may further consist of several layers of 

the same mass but having colors different from each 
other so that one portion of the follower is an indica 
tion for the complete filling of the reservoir with ink, 
whereas another color indicates that the reservoir is only 
half filled. 
For inserting the follower mass into the reservoir and 

in order to eliminate completely admission of air to the 
ink column, it is proposed according to the present inven 
tion to deep-freeze first the follower mass in the form 
of a rod or similar configuration whereby the diameter 
of the same is reduced to a measurement smaller than 
the diameter of the reservoir. Then the deep-frozen plug 
or follower may be readily brought in contact with the 
upper surface of the ink column and any air between 
the Wall of the reservoir, the ink and the follower mass 
may escape when the follower mass hereafter makes 
close contact with the wall of the reservoir and thus 
forms a seal for the ink column. In practice it has been 
found that such deep-freeze treatment of the follower 
contributes to an effective seal for the ink column which, 
if desired, may also be subject to deep-freeze treatment 
before the insertion thereof into the reservoir. 

It ensues from the aforesaid disclosure that the fol 
lower or plug mass is chosen according to the chemical 
composition and physical properties and viscosity of the 
ink used in the reservoir. 

It is always required that the follower mass does 
not flow out of the air inlet of the reservoir, and that 
escape of ink from the reservoir past the follower mass 
along the wall of the reservoir be effectively avoided. 
A further requirement is that the mass for the foll 

lower not only conforms to the diameter or cross-section 
of the reservoir, but that size and height (length) of 
the follower are selected so as to slide easily along the 
reservoir and that, if some of the follower mass would 
be deposited as an extremely fine film on the wall of 
the reservoir during operation a sufficiently long layer 
of follower mass remains on the column of ink until 
or even if the reservoir becomes depleted. 
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The follower should be composed of such mass that 
it not only avoids commingling with the ink substance 
used, but should also prevent any dissolution of the latter; 
furthermore the viscosity or flow resistance of the fol 
lower mass must withstand to a marked degree eXposure 
to tropical as well as to arctic climate, thus does not 
lose its capability of sliding along and within the reser 
voir, of readily following the end surface of the ink 
column and remains substantially non-melting. The fol 
lower mass may be a lubricant, used for self-lubrication 
of bearings, forming a gel and withstanding temperature 
conditions above 350 F. 

If the suction effect created during writing is or be 
comes insufficient for the lowering of the level of the 
ink column, the movement of the follower mass may be 
influenced by additional feed pressure, as hereinabove 
described with respect to FIGS. 3 and 4 and the follower 
mass must necessarily withstand Such pressure. 

In order to overcome any difficulty with respect to 
any colored deposit during lowering of the level of the 
ink column along the transparent wall of the reservoir, 
the follower is so dimensioned that the volume of the 
latter is equal to or even larger than the volume of the 
ink column, to be used up during the writing operation, 
whereby the upper end of the follower becomes discernible 
or viewable in the reservoir, (FIG. 6). 

If the follower is composed of a plurality of layers, 
as hereinabove set forth, the uppermost layer thereof 
must be sufficiently long and also suitably viscous that 
the remainder of the follower as well as the ink will 
not flow out of the reservoir, even if the uppermost fol 
lower layer will leave fine film deposits on the reservoir 
wall. 
The uppermost end of the follower mass as seen in 

FIGS. 5 and 6, may be solely modified as to its physical 
and flow characteristics, so that it produces a kind of 
braking effect, when this end during sliding movement 
of the follower leaves behind a very thin film on the 
inner wall of the reservoir and thus to some degree in 
fluences and regulates supply of ink at the Writing or ball 
point end. 
The film producing end layer of the follower mass 

should not be able to mix with any adjacent layer or 
layers of the remainder of the follower and must be of 
such consistency that at normal room temperature es 
cape or flowing out along the wall of the reservoir will 
be effectively prevented. Silicon oil or grease, as well 
as mineral oil or grease as a follower mass is considered 
useful for such purpose. o s 

It can thus be seen according to the invention that 
improved means are provided whereby the fluid or semi 
pasty ink contained in fountain pens is protected from 
contact with the air and is at the same time prevented 
from flowing out through the air intake of the ink reser 
WOII. 

Thus, a lid or follower is slidably mounted within the 
ink reservoir adjacent the surface of the ink or paste 
contained therein. This lid or follower which may be a 
cylindrical body of small weight, for instance a semi 
pasty body of a composition of paraffin or may consist 
of a substance having approximately the same viscosity 
as the ink but of such nature that it is unable to mix 
therewith, is adapted to prevent the air admitted through 
the air intake to contact the surface of the ink and also 
to prevent the ink from flowing from the reservoir into 
the interior of the barrel. 

Alternatively the lid or body may consist of a cylin 
drical body of resilient material, wax, paraffin or of a 
layer of a viscous or pulpy mass of substantially the same 
viscosity as the ink and having a color which is distinctly 
different from the color thereof, thereby providing means 
for indicating to the user when the ink reservoir is ap 
proaching exhaustion which will become apparent from 
the change of color on the writing paper, when the pulpy 
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8 
mass above the ink column is extracted through the ink 
feeding channel to the writing ball. 
The ball-tip fountain pen may comprise a pulpy mass 

within said reservoir and wherein said lid slidably mount 
ed within the said reservoir is a layer of a pulpy mass 
which may have substantially the same viscosity as the 
pulpy ink adjacent the surface thereof, said pulpy mass 
being of Such nature that it is unable to mix with said 
ink. 

Reverting again to FIG. 5 of the aforesaid disclosure, 
the reservoir 70 which may be of capillary dimensions, 
if desired, may contain a main ink column 74 of conven 
tional ball pen writing ink with an ink slug 75 which is 
in contact at 74a with said ink 74. Ink slug 75 may have 
a color distinctly different from that of the ink column 
74, whereby ink slug 75 serves to indicate to the user 
that the pen is nearing exhaustion and that a new reser 
voir of ink must be supplied to the fountain pen. When 
the ink of the ink column has been almost used up, the 
specially colored ink slug 75 (which may be of the same 
ink composition as ink column 74) will approach and 
make contact with the writing ball and will be transferred 
onto the Writing paper to thereby provide the aforesaid 
indication. 
Above ink slug 75 is then positioned a protective layer 

76 made from any of the suitable follower substances 
hereinabove mentioned capable of protecting the ink slug 
75 and the ink column 74 against deterioration by air 
other gaseous medium. It is, of course, understood that 
layer 76 may be of different dimensions and may be of 
shorter length than shown in FIG. 5. Protective follower 
or layer 76 may be e.g., a greasy product derived from 
the distillation of petroleum, such as petroleum jelly 
(semi-pasty paraffin) and like derivative having or af. 
fording the desirable properties (non-drying upon ex 
posure to air, etc.) hereinabove set forth. 

Likewise and for the same purpose as set forth here 
inabove, plug member or layer 88 of FIG. 6 may con 
sist of ink of any Suitable composition (oil base, water 
base, and the like), but differ in color from the ink con 
stituting ink column 87, thus also indicating the exhaus 
tion of the latter as soon as layer 88 reaches ball tip 85. 

In this case, ink plug 88 must have a composition dif 
ferent from that of ink column 87 and must be substan 
tially immiscible therewith. It also must be impervious 
to air or a gaseous medium to effectively protect the ink 
column 87. 

It is to be noted that the ink plug may be a fluid or 
pasty Substance, but of such composition that it will not 
readily mix with the ink, although such substance may 
have the same consistency as the ink of the ink column. 
Çonsequently, the plug may consist of a plastic or plas 
ticized substance, having such characteristics that it can 
adjust itself to the form or cross section of the reservoir 
While it is sliding therein. For instance, the plug may 
consist of a Spongy material impregnated with a substance 
which serves to reduce the friction between the plug and 
the Wall of the reservoir. In any event the plug will not 
permit the ink in the reservoir to get in direct contact 
with the ambient air as the reservoir is vented. 
To employ an ink plug which is only different in color 

from the remainder of the ink column with which the ink 
plug is to cooperate, would only be possible, if such ink 
plug Would have the same high viscosity as that of the 
ink of the ink column, as otherwise the ink plug would 
quickly diffuse with the remainder of the ink column. 
Protection of ink plug and ink column of substantially 
the same high viscosity against influence from the am 
bient air may, however, not be attained, unless a further 
plug according to this invention is used, which is in con 
tact with the first-mentioned ink plug, the latter func 
tioning as an indicator for the user of the fountain pen 
to show that the remainder of the ink column is ex 
hausted. 
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finds particular utility, applicant has found that a glycol 
based ink absorbs moisture from the air upon exposure to 
air and that such moisture causes the ink to harden or so 
lidify. Therefore, a pen with a reservoir filled with such 
glycol-based ink will cease writing because the exposed 
Surface of the ink would harden to a solid mass and the 
ink could no longer flow. A plug follower formed from 
a mineral oil based ink serves to protect the glycol-based 
ink from exposure to air and prevent hardening thereof. 
The mineral-based ink is immiscible with the glycol 
based ink and is not itself subject to hardening or other 
deterioration upon exposure to air. A suitable glycol 
based ink has the following composition: 

Parts by wt. 
Triethylene glycol ---------------------------- 100 
Beta naphthol -------------------------------- 30 
AZOSol Fast Black MA ––---------------------- 2 
AZOSol Brilliant Blue B ------------------------ 80 

It will be readily apparent that other glycols, such as 
diethylene glycol, propylene glycol and other alcohols 
and polar solvents may be substituted wholly or in part 
for the triethylene glycol. The beta naphthol acts to 
solubilize the dyes to some extent. The Azosol dyes above 
specified are made by General Dyestuffs Corporation and 
are conventional type ink dyes. If desired, a detergent 
may be added to the ink to further assist in holding the 
dyes in Solution and to impart smoother writing action to 
the ball. The oil-based ink may be a different color from 
the main body of ink, or it may be the same color to 
thereby increase the capacity of the pen. 

It is important that the follower material is different 
from the ink not only in composition but also in nature. 
This also applies to the aforesaid adjoining layers of plugs. 
If, for instance, one follower plug consists of two dis 
tinctly colored layers of the same material, i.e., petroleum 
jelly, these layers would be different, but the difference 
would only be as to the colors of the dyestuffs, but the 
nature of both layers would be the same and they would, 
therefore, not be immiscible. According to the inven 
tion, however, it is required that such layers be immis 
cible. If one of the layers consisted of petroleum jelly 
and the other of a vegetable oil substance. even if they 
had the same color and both were colored with the same 
dyestuff, they would be of different nature and composi 
tion, substantially immiscible with each other and serie 
the purpose of this invention. 
The height of the follower may be chosen so that, if 

the wall of the reservoir is provided with several grada 
tions extending between the level of the ink column when 
said reservoir is filled and a level of said column at which 
depletion of the ink column and complete emptiness of 
the reservoir occur, the latter or end gradation or mark 
ing must not necessarily be indicated at the limit point 
between ink and follower. It is, however, essential that 
the height of the follower or plug coincides with the 
distance of the upper level of the ink column from the 
inner end of the ball point when the ball point pen is 
completely filled (FIG. 5). It may become also important 
to observe whether the follower mass will leave any film 
deposit on the inner wall surface of the reservoir and 
such loss of follower mass must be compensated for by 
suitable increase of the height of the follower mass. The 
height or length of the follower or seal is at least so of 
the length of the ink column. It has been found that 
silicon oil or grease will contribute to elimination of such 
undesirable film deposits. 

In building up the follower in layer formation care 
may be taken to employ a lowermost, relatively thin layer 
on the follower for the purpose of preventing any influ 
ence of the ink on the follower mass during long storage 
and under extreme climatic conditions, as herein referred 
to. 
The invention is not intended to be limited to the form 
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shown, which is to be understood as illustrative only and 
not as limiting, as various changes in construction and 
arrangement may be made, all coming within the scope 
of the claims which will follow. 
From the descriptions herein it is obvious that the 

mass of material employed in the plug means cannot be 
a Substantially rigid mass and is, therefore, properly 
characterized as semi-pasty. The material hereinafter 
claimed is, therefore, properly termed Semi-pasty mate 
rial and that term is intended to define the material as 
being of Such consistency as to readily conform to varia 
tions in shape or size of the reservoir, as being capable 
of sliding therein to follow the ink surface, without 
resort to other than atmospheric pressure, and as being 
Sufficiently flow resistant so as to not flow out of the 
reservoir when the pen is tilted from its normal writing position. 

In the forms of the invention employing an ink tube 
of larger than capillary dimensions, the device may be 
provided with any suitable means for preventing the 
liquid follower from flowing out away from the ink when 
the pen is tilted to other than writing position. 

claim: 
1. In a ball point pen, an elongated ink reservoir for 

a ball point fountain pen enclosing a column of writing 
ink; plug means comprising a mass of semi-pasty mate 
rial positioned above said ink column and substantially 
immiscible therewith and being in contact with said ink 
and the Wall of said reservoir, said plug means being 
different in composition from ink and other than ink and 
therefore unsuitable for writing purposes, said semi-pasty 
material being also substantially impervious to and non 
drying upon exposure to air present within said reservoir 
above said plug means and slidable with said ink column 
toward said ball point when in writing position thus pro 
tecting the writing ink from contact with the air; said 
Semi-pasty material being a greasy derivative of mineral 
oil; Said ball point comprising a tip portion of said reser 
voir extending at an angle to the longitudinal axis of 
said reservoir. 

2. In a ball point pen, a hollow casing, a removable 
refill in Said casing, said refill comprising an elongated 
ink reservoir enclosing a column of writing ink and a 
ball point at one end; plug means comprising a mass of 
semi-pasty material positioned above said ink column 
and Substantially immiscible therewith and being in con 
tact with said ink and the wall of said reservoir, said 
plug means being different in composition from ink and 
other than ink and therefore unsuitable for writing pur 
poses, said semi-pasty material being also substantially 
impervious to and non-drying upon exposure to air pres 
ent within Said reservoir above said plug means and 
slidable with said ink column toward said ball point when 
in Writing position thus protecting the writing ink from 
contact with the air; said semi-pasty material being a 
greasy derivative of mineral oil; said ball point comprising 
a tip portion of said reservoir extending at an angle to 
the longitudinal axis of said reservoir; an opening in one 
end of said casing, said tip portion extending through 
Said opening. 

3. In a ball point pen a hollow casing, a removable 
refill in said casing, said refill comprising an elongated 
ink reservoir enclosing a column of writing ink and a ball 
point at one end; said reservoir having a diameter suff 
ciently large so that the ink will flow by gravitation out 
of the reservoir when the pen is tilted from its normal 
position of writing; plug means comprising a mass of 
semi-pasty material positioned above said ink column 
and substantially immiscible therewith and being in con 
tact with said ink and the wall of said reservoir, said 
plug means being different in composition from ink and 
other than ink and therefore unsuitable for writing pur 
poses, said Semi-pasty material being also substantially 
impervious to and non-drying upon exposure to air present 
within said reservoir above said plug means and slidable 
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with said ink column toward said ball point when in writ 
ing position thus protecting the writing ink from contact 
with the air; said semi-pasty material being a greasy deriv 
ative of mineral oil. 

4. A pen as defined in claim 3 wherein the other end 
of said reservoir is open to the atmosphere. 

5. A pen as defined in claim 3 wherein said reservoir 
is longitudinally slidable in said casing; and resilient 
means urging it to slide in one direction therein. 

6. In a ball point pen, an elongated ink reservoir for 
a ball point fountain pen enclosing a column of writing 
ink; plug means comprising a mass of semi-pasty material 
positioned above Said ink column and substantially im 
miscible therewith and being in contact with said ink 
and the wall of said reservoir, said plug means being 
different in composition from ink and other than ink and 
therefore unsuitable for writing purposes, said semi-pasty 
material being also substantially impervious to and non 
drying upon exposure to air present within said reservoir 
above said plug means and slidable with said ink column 
toward said ball point when in writing position thus pro 
tecting the writing ink from contact with the air; said 
semi-pasty material being a greasy derivative of mineral 
oil; and means at the end of said reservoir opposite said 
ball point defining a vent opening substantially smaller 
in cross section than said reservoir. 

7. A ball point pen as defined in claim 6 wherein said 
means defining said vent opening comprises a member 
separate from said reservoir. 

8. In an elongated ink reservoir for a ball point foun 
tain pen enclosing a column of writing ink; plug means 
comprising a mass of semi-pasty material positioned above 
said ink column and substantially immiscible therewith 
and being in contact with said ink and the wall of said 
reservoir, said semi-pasty material being different in com 
position from ink and other than ink and therefore un 
suitable for writing purposes, said semi-pasty material 
being also substantially impervious to and non-drying 
upon exposure to air present within said reservoir above 
said plug means and slidable with said ink column toward 
said ball point when in writing position thus protecting 
the writing ink from contact with the air, said semi-pasty 
material being a greasy derivative of mineral oil. 

9. In an elongated ink reservoir for a ball point foun 
tain pen enclosing a column of writing ink, plug means 
comprising a mass of semi-pasty material positioned above 
said ink column, different in composition from said ink 
and substantially immiscible therewith and being in con 
tact with said ink and the wall of said reservoir, said 
semi-pasty material being substantially non-drying upon 
exposure to a gaseous medium and being impervious to 
the latter and slidable with said ink toward said ball point, 
thus protecting the writing ink from contact with said 
gaseous medium, said semi-pasty material being in the 
form of a composition of paraffin. 

10. In an ink reservoir for a ball point fountain pen 
enclosing a column of writing ink, and wherein the reser 
voir has a cross section of sufficiently small diameter, so 
that said ink will not flow out of said reservoir when the 
pen is tilted from its normal position of writing; plug 
means comprising a mass of semi-pasty material posi 
tioned above said ink column and substantially immis 
cible therewith and being in contact with said ink and 
the wall of said reservoir, said semi-pasty material being 
different in composition from ink and other than ink and 
therefore unsuitable for writing purposes, said semi-pasty 
material being also substantially impervious to and non 
drying upon exposure to air present within said reservoir 
above said plug means and slidable with said ink column 
toward said ball point when in writing position thus pro 
tecting the writing ink from contact with the air, said 
semi-pasty material being a composition of paraffin. 

11. In an ink reservoir for a ball point fountain pen 
enclosing a column of writing ink, wherein the reservoir 
has a cross section of sufficiently small diameter, so that 
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Said ink will not flow by gravitation out of said reservoir 
when the pen is tilted from its normal position of writing: 
plug means comprising a mass of semi-pasty material 
positioned above said ink column, different in composition 
from said ink and substantially immiscible therewith and 
being in contact with said ink and the wall of said reser 
voir, Said semi-pasty material being substantially non 
drying upon exposure to a gaseous medium and being 
impervious to the latter and slidable with said ink toward 
said ball point, thus protecting the writing ink from con 
tact with said gaseous medium, said semi-pasty material 
being in the form of a composition of paraffin. 

12. In a ball point pen, an elongated ink reservoir for 
a ball point fountain pen enclosing a column of writing 
ink; plug means comprising a mass of semi-pasty mate 
rial positioned above said ink column and substantially 
immiscible therewith and being in contact with said ink 
and the wall of said reservoir, said semi-pasty material 
being different in composition from ink and other than 
ink and therefore unsuitable for writing purposes, said 
semi-pasty material being also substantially impervious 
to and non-drying upon exposure to air present within 
said reservoir above said plug means and slidable with 
said ink column toward said ball point when in writing 
position thus protecting the writing ink from contact with 
the air; said semi-pasty material being a greasy sub 
stance; said ball point comprising a tip portion perma 
nently fixed to one end of said reservoir. 

13. In a ball point pen, a hollow casing, a removable 
refill in said casing, said refill comprising an elongated 
ink reservoir enclosing a column of writing ink and hav 
ing a ball point tip portion permanently fixed at one end; 
plug means comprising a mass of semi-pasty material 
positioned above said ink column and substantially im 
miscible therewith and being in contact with said ink 
and the wall of said reservoir, said semi-pasty material 
being different in composition from ink and other than 
ink and therefore unsuitable for writing purposes, said 
semi-pasty material being also substantially impervious 
to and non-drying upon exposure to air present within 
said reservoir above said plug means and slidable with 
said ink column toward said ball point when in writing 
position thus protecting the writing ink from contact 
with the air, said semi-pasty material comprising a mass 
of a greasy derivative of mineral oil, said reservoir hav 
ing a diameter sufficiently large so that the ink column 
would flow by gravitation out of the reservoir when the 
pen is tilted from its normal position of writing, said 
semi-pasty material being of such consistency as to pre 
vent said flow. 

14. In a ball point pen, a hollow casing, a removable 
refill in said casing, said refill comprising an elongated 
ink reservoir enclosing a column of writing ink and hav 
ing a ball point tip portion permanently fixed at one end; 
plug means comprising a mass of semi-pasty material 
positioned above said ink column and substantially im 
miscible therewith and being in contact with said ink 
and the wall of said reservoir, said semi-pasty material 
being different in composition from ink and other than 
ink and therefore unsuitable for writing purposes, said 
semi-pasty material being also substantially impervious to 
and non-drying upon exposure to air present within said 
reservoir above said plug means and slidable with said 
ink column toward said ball point when in writing posi 
tion thus protecting the writing ink from contact with 
the air, said semi-pasty material comprising a mass of 
a greasy substance, said reservoir having a diameter suffi 
ciently large so that the ink column would flow by gravi 
tation out of the reservoir when the pen is tilted from 
its normal position of writing, said semi-pasty material 
being of such consistency as to prevent said flow. 

15. In a ball point pen, means defining an elongated 
ink reservoir enclosing a column of writing ink and hav 
ing a ball point tip portion at one end; plug means com 
prising a mass of semi-pasty material positioned above 
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said ink column and substantially immiscible therewith 
and being in contact with said ink and the wall of said 
reservoir, said semi-pasty material being different in com 
position from ink and other than ink and therefore un 
suitable for writing purposes, said semi-pasty material 
being also substantially impervious to and non-drying 
upon exposure to air present within said reservoir above 
said plug means and slidable with said ink column to 
ward said ball point when in writing position thus pro 
tecting the writing ink from contact with the air, said 
semi-pasty material comprising a mass of a greasy sub 
stance, said reservoir having a diameter sufficiently large 
so that the ink column would flow by gravitation out of 
the reservoir when the pen is tilted from its normal posi 
tion of writing, said semi-pasty material being of such 
consistency as to prevent said flow. 

16. A device as defined in claim 15 wherein said semi 
pasty material is a greasy derivative of mineral oil. 
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