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This invention relates to fountain pens and 
more particularly to fountain pens which can 
be used with ink which contains a higher pro 
portion of solids than ordinary Writing ink, for 
example, drafting ink or the ink used for mak 
ing Conductive markS On So-called *mark Sens 
ing' records for record controlled machines. 

In order to maintain a flow of ink from a foun 
tain pen it is necessary to admit air into the barrel 
of the pen as the ink is used. This is ordinarily 
done on the principle of the chicken fountain. 
There is an aperture where the ink is exposed 
to the Outer atmosphere and is held back by at 
mospheric pressure and surface tension. A bubble 
of air enters the pen through this aperture when 
atmospheric pressure exceeds the inner pressure 
due to the head of ink within the pen above the 
aperture, the vapor pressure in the chamber above 
the ink in the pen barrel, and the surface tension 
of the ink at the interface between the ink and 
the atmosphere. 
The contact of the ink with the outer air, Which 

this principle of operation requires, results in 
evaporation of the liquid of the ink and conse 
quent deposition of the pigment. The resulting 
incrustation may clog the pen so that it will not 
Write without being cleaned. The condition is 
exaggerated when the ink is one containing a 
relatively high percentage of solids, for a given 
amount of evaporation will cause a more rapid 
incrustation. 

... Another difficulty encountered is the effect of 
changes of atmospheric pressure and changes of 
temperature of the gas in the vapor chamber of 
the pen barrel. These influences sometimes cause 
ink to flow out of the pen barrel and provision 
must be made to contain such ink and, prefer 
ably, to return it to the body of ink which is 
to flow through the nib in writing. 
The expulsion of ink caused by fluctuations of 

temperature and pressure combines with the 
evaporation problem to increase the rate of in 
crustation, unless measures are taken to insure 
that the Overflow ink is not exposed to greater 
evaporating influences than the ink at the normal 
interface. 

It is accordingly an object of the invention to 
provide a pen which will not become clogged, 
even though used with ink which contains a 
much higher percentage of solids than ordinary 
Writing ink. 
A further object is to provide means to catch 

and hold ink which overflows, due to atmos 
pheric pressure and temperature fluctuations, in 
such a Way that the rate of evaporation and in 
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crustation of Such overflow ink Will not be sub 
stantially increased. 

Still another object is to provide a pen capable 
of Writing with relatively viscous ink, which will 
make a mark on the first stroke of the pen after 
a period of long disuse. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been 
contemplated, of applying that principle. 

in the drawings: 
Fig. i is an elevational view of the preferred 

embodiment of the invention, the cap being shown 
in Section. 

Fig. 2 is an enlarged longitudinal sectional view 
of the nib end of the pen shown in Fig. 1. 

Fig. 3 is a cross-section on the line 3-3 of 
Fig. 1. 

Fig. 4 is a cross-section on the line 4-4 of 
Fig. 2. 

Fig. 5 is a cross-section on the line 5-5 of 
Fig. 2. 
One form of air inlet means is shown in the 

preferred embodiment of the pen illustrated in 
Figs. 1-5. In this case the air inlet means in 
cludes a large air chamber 3i which traps any. 
Overflowing ink. The air and ink can move about 
freely in this large chamber as the pen changes 
position, in accordance with their specific gravi 
ties, but for reasons to be described the over 
flow ink will be returned to the ink space of the 
pen during Writing, before any air can enter the 
ink space. 
The pen illustrated in Figs. 1-5 comprises a 

barrel portion 35 which screws onto a pen holder 
portion f37 by means of threads 39. Within 
the pen is a plug 4f which is clamped between 
the barrel 35 and the pen holder 37 by its flange 
43 and which forms a partition subdividing the 
inner Space of the pen into ink space 45 and an 
air space 3. The ink space extends through a 
tubular extension 46 of the plug and into a 
Socket portion 49 of the pen holder having the 
Same inner dimensions as the tube and consti 
tuting, in effect, an extension of the tube, except 
that its sides extend straight toward the air cham 
ber 3 as shown in Fig. 5, to define an Opening 
50 through which the air space COmmunicates 

With the ink space. At the extremity of the pen. 
holder is a small capillary tube 5 which serves 
as the nib of the pen. The bottom of the SOcket 
? drains into this tube through an aperture: 
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In accordance with a well-known principle the 
nib 5 of the pen has a wire 55 extending 
through it with a loose fit and normally project 
ing a short distance beyond the end of the tube. 
The wire is loosely held in one of the four pockets 
of a Weight member 57 having a shaft of CrOSS 
shaped cross-section, as shown in Figs. 4 and 5. 
The shaft of the weight member is notched at 
59 to allow the wire to curve into alignment 

with the axis of the tube 5. The upper end of 
the cross-shaped shaft is fitted tightly into a 
socket 60 of a weighting portion 6 of the weight 
member. The bent-over end 62 of wire 55 is 
loosely confined in the Socket 60 by the shaft 
57. The weighting portion f6 is grooved to 

provide shoulders 63, 64 and 66. When the 
pen is held in a position which makes the weight 
ing end 6f tilt toward the right in Fig. 2, as 
permitted by the loose fit of the shaft of the 
weight member in the tube 46, the weight mem 
ber has Only a limited movement determined by 
the space between the shoulders 63 and 64 on 
the Weight member and the ends of the screw 
head 65. This prevents the weight member, 
and the wire attached thereto, from having an 
excessive movement during normal writing op 
erations which might tend to pump ink out of the 
tube 5 and cause blotting. If a more vigorous 
action of the wire is required, in order to free 
the ink channel through the tube 5 of incrusted 
ink, the pen can be held in a position so that 
the weight member 6 will tilt toward the left 
in Fig. 2, which will move the shoulder 64 clear 
of the Screw head 65 and allow the weight mem 
ber and the wire attached thereto to have the 
relatively longer movement determined by the 
Space between the shoulders 63 and 66 on the 
weight member and the ends of the screw head 
65. 
Air is admitted to the overflow and air inlet 

chamber Í3 í through a tube í T í having a very 
Small bore. This tube is disposed as shown in 
Fig. 2 in order to provide a section of the air 
inlet passageway having a length several times 
greater than its diameter. The disposition of the 
tube if as shown places its inner end at the 
volumetric mid-point of the air chamber 3i. 
Thereby, if ink should overflow into the air cham 
ber until it nearly reaches the inner end of 
the tube 7, with the pen in the position shown 
in Fig. 2, if the pen is turned to any other posi 
tion the level of the ink will still be just below 
the inner end of the tube 7. The portion of 
the air inlet passageway in the tube 7 is thus 
protected against the entrance of ink from the 
inside of the pen, which Would otherwise have 
the effect of sealing off the air inlet means, be 
cause of the very small size of the bore of the 
tube T. When ink is drawn out of the nib in 
Writing the overflow ink in the air chamber all 
flows back through the opening 53 into the ink 
space before any air can enter the ink Space. 
Moreover, the returning overflow ink reenters 
the ink space near the inner end of the nib is 
and passes out through the nib before ink from 
the reservoir (45. In this way the overflow ink, 
which has been exposed to more drying condi 
tions than the ink in the reservoir, is the first 
ink to be used. The dimensions of the air cham 
ber 3 can be such as to take care of the overflow 
which would be caused by any possible changes 
in pressure relations. ? 
The weight member í 57, 6 is free to turn ?? 

its long axis, but in any position there will be 
at least one vertical channel on the back side 
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4. 
of the shaft 57 for the ink for flow down to the 
nib without interference by air bubbles entering 
the opening 50. The shaft 57 reaches down 
below the opening 50 to prevent air bubbles 
from getting behind it, requiring them to rise 
in One or another of the vertical channels on 
the front side of the shaft. The flow of ink to 
the aperture 53 is further insured by grooves 

0 in the conical bottom of the socket 49. 
The pen has a cap f 73, as shown in Fig. 1, 

which fits over the end of the pen and nearly 
closes the outer end of the air inlet duct 7 ?. The 
cap has a rubber stopper 75 mounted by a 
pivot 77 in a socket 79 of a nut 8 which 
ScreWS into the end of the cap. This construc 
tion permits the cap to be turned in relation to 
the pen in applying or removing it, without 
damage to the pen. The nut also serves to hold 
a clip i 83 to the pen cap. The cap has a venti 
lating hole 85. 

In the drawing the nib is shown with a slant 
ed end, but the end may be square across, or may 
have even a greater slant than shown. The slant 
ing end improves the contact of the ink with 
the paper and makes a somewhat broader mark 
than a square ended tube. It has advantages 
for marking record cards of the mark sensing 
type, because it gives greater assurance of pro 
ducing a good mark at the first stroke of the 
pen. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a preferred em 
bodiment, it will be understood that various 
Omissions and Substitutions and changes in the 
form and details of the device illustrated and 
in its operation may be made by those skilled 
in the art, without departing from the spirit of 
the invention. It is the intention, therefore, to 
be limited only as indicated by the scope of the 
following claims. 
What is claimed is: 
1. In a fountain pen, a barrel, a Writing elle 

ment in the form of a capillary tube in One end 
of said barrel, means dividing the inner. Space 
of said barrel into an ink reservoir in the upper 
part thereof and an air chamber in the lower 
part thereof adjacent said Writing element, means 
venting Said air chamber to the atmosphere, 
means forming an ink channel, to conduct ink 
from Said reservoir past said air chamber to said 
writing element, said.ink channel having an open 
ing in the lower end thereof communicating 
with said air chamber, a wire loosely held in 
said capillary tube and projecting from the outer 
end thereof, a weight member having grooved 
portions which form a plurality of longitudinally 
Spaced shoulders on One side of said weight mem 
ber and including a shaft portion guided in said 
ink channel for a longitudinal movement there 
in, Said shaft portion having a plurality of 
flanges subdividing said ink. channel into sep 
arate longitudinal passageways, said wire lying 
in one of Said passageways and being attached 
to Said weight member so. as to move therewith 
and means mounted on said dividing means for 
Selectively engaging said shoulders to limit the 
stroke of said longitudinal movement to a short 
or a long stroke, said last named means being 
longitudinally spaced at different distances from 
Said shoulders. 

2. In a fountain pen, a barrel, a writing tube 
extending through one end of said barrel, a wire 
extending through the bore of said tube, a weight 
member attached to said wire, means guiding 
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said weight member for movement longitudinally 
of the pen, said weight member having grooved 
portions which form a plurality of longitudinal 
ly spaced shoulders on one side of the Weight 
member and means mounted in said barrel for 
selectively engaging said shoulders to limit the 
stroke of said longitudinal movement to a short 
or a long stroke, said last named means being 
longitudinally spaced at different distances from 
said shoulders. 

3. In a fountain pen, a barrel, a writing tube 
extending through one end of Said barrel, a Wire 
extending through the bore of said tube, a Weight 
member attached to said wire, tubular means to 
guide said weight member for movement longi 
tudinally of the pen, said weight member being 
loosely mounted in said tubular means and hav 
ing grooved portions which form a plurality of 
longitudinally spaced shoulders on One side of 
the weight member, the loose mounting of the 
weight member permitting it to rock transversely 
of the long axis of the pen in response to tilting 
of the pen in different directions, and means 
mounted in said barrel for Selectively engaging 
said shoulders to limit the Stroke of Said longi 
tudinal movement to a short or a long stroke, 
said last named means being longitudinally 
spaced at different distances from said shoulders, 
whereby tilting of the pen permits one shoulder 
to paSS the means mounted in the barrel to allow 
the longer Stroke to Occur. 

4. In a fountain pen, a barrel, a Writing ele 
ment at the end of Said barrel, means subdi 
viding said barrel transversely to form an air 
chamber at the end of Said barrel which is lower 
When the pen is in Writing position, and an ink 
reservoir at the upper end of Said barrel, means 
venting Said air chamber to the atmosphere and 
an ink channel having an opening into said air 
chamber at the lowest point of the latter when 
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the pen is in writing position, said ink channel 
comprising a plurality of separate longitudinal 
passageways formed by a partition means, at 
least one of which is in a position to become effec 
tive to conduct ink from said reservoir past Said 
air chamber to said writing element, said parti 
tion means extending below the top of Said open 
ing and being effective to shield the ink con 
ducting passageway from air bubbles entering 
Said opening by directing Said air bubbles into 
any of the remaining passageways, whereby the 
air bubbles are ineffective to stop the flow of 
ink through the ink conducting passageway. 

REYNOLD B. JOHNSON. 
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