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1. 
This invention relates to reservoir pens of the 

kind in which ink is abstracted, by Writing with 
the Writing tip, from a tubular ink reservoir 
without admission of air at the Writing tip. 
The object of the invention is to enable Such a 

reservoir pen to be used with a tubular ink reser 
voir which has the end remote from the Writing 
tip open to the atmosphere, by providing means 
to restrain the ink from leaking at Such remote 
end. 
The invention consists of a tubular ink reser 

voir for a reservoir pén of the kind set forth, in 
which reservoir there is a waisted plug so con 
structed that it has peripheries at opposite ends 
of the Waist of substantially the same diameter 
Such that the plug slidingly fits within the reser 
voir, the plug being so disposed that one end only 
is in contact with the link surface remote from 
the Writing tip, the periphery at the other end 
having a liquid applied thereto so as to trap air 
in the waist of the plug. 
The expression “waisted plug' includes a plug 

having a single waist or a plurality of waists. 
The expression “liquid' is meant to include 

such semi-liquids as for instance thick oils. 
The plug should not have such a specific grav 

ity that there would be a risk that the plug would 
penetrate completely into the ink when the Writ 
ing tip is held downwards for a long time, and 
preferably is such that its specific gravity does : 
not substantially exceed that of the ink. 
Provided that the plug has a Suitable Specific 

gravity, then the trapped volume of air will re 
strain the plug from penetrating entirely into 
the ink as long as the liquid meniscus at the 
periphery beyond the waist and remote from the 
ink remains unbroken. 
This restraining effect can be increased by 

increasing the number of Waists of the plug with 
a corresponding increase in the number of liquid 
meniscuses, each of which confines a further 
trapped volume of air, and all of which would 
have to be broken through by the trapped air 
before the plug could penetrate completely into 
the ink, i. e. before the ink could leak past the 
plug. 
The accompanying drawings show, by way of 

example, embodiments of the invention, and in 
Which: 

Fig. 1 is a longitudinal section of a ball-tipped 
reservoir pen, and • 

Fig. 2 is an end elevation of the ink reservoir 
thereof. 

Fig. 3 is a side elevation, partly in section, of a 
reservoir pen showing a plug having a plurality 
of waists. 
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Figs. 4 and 5 are longitudinal sections of two 

further forms of waisted plugs. 
Referring more particularly to Fig. 1, a is the 

casing or barrel of a reservoir pen partially 
closed at one end by a plug b which has an axial 
bore c in communication with the atmosphere. 

d is the tubular ink reservoir of the pen and 
as shown consists of a drawn aluminium tube. 
The hollow writing tipe of the pen is of metal, 

and is tightly fitted in one end of the ink reser 
voir tube d. 

j is the ball held in a seating in the outer end 
of the Writing tip e whereby on writing with the 
pen the ink g is abstracted from the tip e and 
hence from the reservoir tube d. 
The Writing tipe is frictionally held in the bar 

rel at and is withdrawable together with the ink 
reservoir tube d. 
The end of the ink reservoird remote from the 

Writing tip e is open to the atmosphere. 
The link reservoir tube di can be of a larger bore 

than has heretofore been thought practical with 
pens of this type, in which the usual bore has 
been about 0.1 inch (or about 2.5 mm.) and the 

5 Supposed maximum about 0.14 inch (or about 3.5 
nm.). In the embodiment described the bore 
is 0.16 inch with a tolerance from -0 to --0,000 
inch. 
To prevent the ink g leaking from the end of 

the ink reservoir tube d remote from the writing 
tip e, a Waisted plug h is freely slidingly pro 
vided in the tube d. The plug may conveniently 
be % in, long, the lengths of each of the periph. 
eries of the wide portions hi and he may be 4 
in. and the diameters of the wide portions hl 
and h' may be 0.157 inch with a tolerance from 
--0 to -0.001 inch. The face of hl. nearest to the 
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ink is in contact with the ink g, and the periphery 
of the other wide portion h2 is wetted with oil 
Such as castor oil. Such oil forms a meniscus 
which Seals the clearance between the periphery 
of the plug portion h° and the wall of the tube 
d. A volume of air is thus confined at the waist 
between the two portions h, h9 of the waisted 
plug h. 

It is believed that ink tends to interpose itself 
by capillary attraction along the narrow annular 
clearance between the plug portion hl and the 
Wall of the tube d, and draw the plug portion hl 
into the ink until restrained by the ensuing com 
pression of the volume of air confined at the 
Waist of the plug h. This restraining effect can 
be increased by increasing the number of waists 
of the plug h, Fig. 3 showing a plug h with three 
¥??? and three oil-wetted wide portions h?, 
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To prevent the waisted plugh being displaced 
into the ink g by misuse as for instance by Some 
one inserting a wire into the end of the tube d, 
the end of the tube di remote from the writing 
tip is preferably closed by pinching in mutually 
perpendicular directions as shown in FigS. 1 and 
2. In such case a vent hole i is formed near the 
pinched end of the tube di to ensure that the plug 
h and the ink g is exposed to atmospheric pres 
Sle 0 
The waisted plug instead of being composed of 

aluminum, may be composed of a lighter Solid 
material more nearly of the same specific gravity 
as the ink, but which must be a substance not 
affected by the ink. 

Alternatively, the plug h can be rendered more 
buoyant in the ink g by providing a recess i in 
the ink-contacting end of h as shown in Figs. 
4 and 5, so that a volume of air is trapped therein 
when the plug is in contact with the ink. 
In Fig. 5, h is shouldered and as shown in this 

figure, there are three portions h, h and his the 
peripheries of which are each of small axial 
length. Conveniently the plug shown in Fig. 5 
may have a length of seven-sixteenths inches and : 
the length of the peripheries of h, h, his may 
each be in. which will minimise friction re 
sisting the movement of the plug. - 
The peripheries h?, h9, h can either be wetted 

with oil before the plug is inserted in the ink : 
reservoir tube di, or the plug h. can be inserted 
therein dry and a drop of oil subsequently 
dropped therein. 

I claim: 
1. For a reservoir pen of the kind in which ink : 

is abstracted by writing with a Writing tip with 
out admission of air at the Writing tip, a tubular 
ink reservoir open at one end to the atmosphere, 
a writing tip at and closing the other end of said 
tubular reservoir, a waisted plug providing a 
space at said waist of greater than capillary 
dimensions having peripheries at opposite ends of 
the waist slidingly fitting said tubular reservoir 
with one of said peripheries in contact with the 
Imeniscus of the ink in said tubular reservoir, and 
oil coating the other periphery and forming a 
meniscus separate from said ink meniscus and 
trapping air at said waist. 

2. For a reservoir pen of the kind in which ink 
is abstracted by writing with a Writing tip with 
out admission of air at the writing tip, a tubular 
ink reservoir open at one end to the atmosphere, 
a writing tip at and closing the other end of Said 
tubular reservoir, a plurally waisted plug provid 
ing a space at each of said waists of greater than 
capillary dimensions having peripheries at op 
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4. 
posite ends of the waists slidingly fitting Said 
tubular reservoir with One of said peripheries in 
contact with the meniscus of the ink in Said 
tubular reservoir, and oil coating the other 
peripheries and forming meniscuses separate 
from said ink meniscus and trapping air at Said 
Waists. 

3. Means for preventing leakage of ink from 
an end open to the atmosphere of a tubular ink 
reservoir of a reservoir pen of the kind in which 
ink is abstracted by Writing with a writing tip 
without admission of air at the writing tip, con 
sisting of a waisted plug providing a space at Said 
Waist of greater than capillary dimensions 
adapted to slidably fit said reservoir with one end 
in contact with the ink in said reservoir, and oil 
Surrounding said plug at the portion of said plug 
more remote from ink in the reservoir than said 
Waist and forming a meniscus extending from the 
plug to the inner Surface of said reservoir and 
trapping air at Said Waist. 

4. Means for preventing leakage of ink from 
an end open to the atmosphere of a tubular ink 
reservoir of a reservoir pen of the kind in which 
ink is abstracted by writing with a writing tip 
without admission of air at the Writing tip, con 
Sisting of a plurally waisted plug providing a 
Space at each of Said waists of greater than capil 
lary dimensions adapted to slidably fit said reser 
Voir. With one end in contact with the ink in Said 
reservoir, and oil Surrounding said plug at the 
portions of Said plug more remote from ink in 
the reservoir than each of said waists and form 
ing meniscuses extending from the plug to the 
inner Surface of said reservoir and trapping air 
at said waistS. 
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