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1 
My invention relates generally to fountain pens, 

and it has to do particularly with fountain pens 
having an ink reservoir adapted to be ?lled by 
‘capillary action, the ink also being retained in 
the reservoir‘ by capillary action and subject to 
‘discharge to a writing surface under the control 
of capillary feed means. 
One of the objects of my invention is to pro 

vide an improved fountain pen of the foregoing 
character. 
Another object is to provide an improved capil 

lary reservoir structure for a pen of the foregoing 
character, and which has large ?lling and write 
out capacities. _ 

A further object is to provide an improved 
capillary ?ller type fountain pen having a ?lling 
capacity at least as great as pens having me 
chanical ?lling mechanisms, and which has the 
ability to ?ll quickly, retain the ink once the‘res 
ervoir is ?lled, while permitting ready feed of 
substantially all the ink therefrom under the in 
?uence of capillary feed mechanism when the 
nib, or other writing element is engaged with the 
writing surface. 

Still another object is to provide a capillary 
fountain pen having an improved ?ller element 
which is simple and easy to manufacture and 
assemble in a pen and which will not deteriorate 
or decrease in e?iciency over a long period of‘use. 

Another object is to provide a capillaryv ?ller 
element having a capillary‘ink space so formed 
that it is self-venting, whereby a separate air 
vent is not required, and substantially all of’the 
void space in the ?ller element may be utilized 
for ink storage. > . 

Still another object is to provide a capillary 
fountain pen having an ink storage space which 
is'substantially unobstructed both longitudinally 
and laterally. 
A further object is to provide a capillary ?ller 

element providing a capillary ink space of rela+ 
tively large total cross section and which is at 
the same time capable of rapid ?lling. 

It‘ is also an object-of my invention to provide 
a capillary fountain pen having an improved feed 
for feeding ink from the ink reservoir to the pen 
‘nib. ' 

A further object is to provide-a capillary foun 
tain pen having a capillary ink space of relatively 
large transverse cross section and aplurality of 
ink feed channels intersecting and communicat 
ing with the ink space across the entire trans 
verse extent thereof to provide for rapid ?lling 
and to‘ facilitate withdrawal of ink from the 
reservoir by the ink feed during writing. 
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Other objects of the invention are to provide 
a capillary ?ller element which may readily be 
assembled in and removed from a fountain pen; 
to provide a capillary ?ller element and feed de 
?ning a capillary system having a minimum of 
corners or sudden changes in cross-sectional area, 
whereby the possibility of detrimental capillary 
edge effect is reduced to a minimum and‘ the pen 
will ?ll rapidly and completely, and willwrite out ‘ 
to a very high degree of e?iciency; to provide a 
capillary ?ller element having readily predeter; 
mined capillary characteristics‘; tov provide a 
capillary ?ller element having means for posi 
tively maintaining the spacing of the elements 
which de?ne the capillary ink storage. space; to 
provide a capillary ?ller element formed by a rel: 
atively small number of separate. members; and 
to provide novel means‘ for. delivering ink from 
the spacing material of the capillary filler ele 
ment‘ to feed means. 
Other objects and advantages of the invention 

will appear from the following description taken 
in connection with the appended drawings where 
in‘: 
Figure 1 is a fragmentary longitudinal sec-: 

tional view through a fountain pen embodying 
my invention; ' , _ 

Fig. 21s a transverse sectional view‘ taken along 
line 2-2 of Fig. 1; 

Fig. 3 is a‘ transverse sectional view taken alon 
line 3-3: of Fig. 1; - 

Fig. 4 is a transverse sectional view taken‘ along 
line 4-4 of Fig. 1; , 

Fig. 5 is a transverse sectional view taken along 
line 5--5 of Fig. 1; 

Fig. 6 is a perspective view of the bushing, for 
mounting the nib and feed bar; 

Fig. '7 is a perspective view of the capillary 
?ller element of the pen shown in Fig. 1; 

Fig. 8 is a top. plan view‘ of the sheet. or strip 
from which the capillary?ller element is formed; 

Fig. 9 is a fragmentary, longitudinal sectional 
view showing a second embodiment of the inven 
tion; 

Fig. 10 is a fragmentary, longitudinal. sectional 
view showing still another embodiment of: the in 
vention; - 

Fig. 11 is a transverse, cross-sectional view 
taken along line H-ll of Fig. 10; 

Fig. 12 is still another form‘ of ?ller element 
in accordancewith the invention; and 

Fig. 13 is a somewhat enlarged transverse 
cross-sectional view- taken along line l3l-—I3' of 
Fig. 12.. . 

The present invention is illustrated in con 
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nection with a fountain pen of the desk type but 
it will be understood that the invention is equally 
well adapted for incorporation in a fountain pen 
of the pocket type or a fountain pen of the 
dual purpose type having a body adapted to re 
ceive either a short rear end piece for use as 
a pocket pen or an elongated tail piece for use 
as a desk pen. 
Referring particularly to Fig. 1. of the draw 

ings, there is shown for the purposes of illus 
tration a fountain pen comprising a body or cas 
ing l formed of suitable material such as a plas 
tic, and which for convenience in manufac 
turing and assembling is constituted by a. plu 
rality of members or sections. Speci?cally, the 
body includes a barrel or forward section 2, a 
rear section 3 connected thereto as by a threaded 
joint 4, and a tail piece 5 connected to the rear 
section 3 as by a threaded joint 6. The for 
ward section 2 is formed with an axially extend 
ing bore or chamber de?ning an ink reservoir 
chamber l0 and has an axial opening H extend 
ing from the reservoir chamber l0 through its 
forward or writing end. 
A writing element is carried at the forward 

or writing end of the body 1 and is connected 
by suitable ink feed means to an ink storage res 
ervoir hereinafter described. The writing ele 
ment takes the form of a nib ['2 supported in 
the opening II with its writing end projecting 
beyond the end of the forward section 2 where 
it is exposed for writing. The nib 12 may be 
of any suitable form but preferably is formed 
with a generally cylindrical body portion l3 hav 
ing a slot l4 (Figs. 1 and 3) extending along 
the underside thereof and a tapered'arcuate 
forward portion I5 formed with a slit l6 extend 
ing inwardly from the end to a pierce H. The 
nib 12 preferably is mounted in the forward sec- \ 
tion 2 as by a bushing 20 secured as by external 
threads 2| in a counterbore 22 formed at the 
inner end of the opening II. The bushing 20 
(Fig. 6) is formed with a bore 23 and a counter 
bore 24 which provide an internal ?ange .25. 
The nib I2 is adapted to be received snugly in 
‘the counterbore 24 with its inner end seated 
against the internal flange 25, whereby the nib 
'I2‘ is appropriatelyv positioned with respect to 
the other associated members. Extending 
through the ?ange 25 is a plurality of slots 26 
(Figs. 1, 3 and 6) the purpose of which will be 
‘explained more in detail hereinafter. 

A, feed bar 38 is associated with the nib l2 and 
supported by the bushing 20, the body of the 

feed bar 30 being received snugly in the bore 
'24 and extending forwardly therefrom and into 
the nib I2. The feed bar 3!] is formed with a 
reduced forward extension 3| positioned to en 
gage the nib forwardly of the nib pierce l‘! in 
the usual manner. Preferably, the feed bar 30 

of slightly smaller diameter than the body 
13 of the nib l2 and thus a generally arcuate 
capillary space 32 is provided between the feed 
bar 30 and the nib l2. ‘ 
The capillary space 32 is connected with the 

ink storage reservoir by an ink feed slot 33 
formed in the upper surface of the feed bar 
‘and’ extending from the rear end of the feed 
bar 30 to forwardly of the nib pierce I‘! in align 
mentv with the pierce I‘! and the slit [6. .Pref 
erably, additional feed slots 34 (Figs. 1 and 3) 
are provided in the feed bar 30 and extend from 
the inner end of the feed bar to the capillary 
space 32 between the nib l2 and the feedbar 30. 
The opening ll preferably is provided with a 
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4 
relieved portion in its upper wall, above the 
nib 12, which de?nes with the nib 12 an arcu 
ate capillary ink space 50 (Figs; 1 and 2) ex 
tending along the nib l2 and communicating 
with the slit l6 and pierce H. In the opera 
tion of the pen, ink is drawn into the space '50 
by capillary action and maintains this space 
?lled, whereby the adjacent portion of the pen 
is continually wetted and the pierce and slit al 
ways contain ink, and the pen therefore is at 
all times in condition for instant writing. 
In accordance with the present invention, a 

capillary ?ller-and-reservoir element (also re 
ferred to as a “?ller element”) is provided for 
de?ning an ink storage reservoir which ?lls by 
capillary action and which retains the ink by 
capillary action in such manner that it will not 
leak therefrom even when the pen is subjected to 
conditions which might otherwise cause leakage 
as, for example, changes in temperature or pres 
sure but which reservoir permits the ink to be 
withdrawn uniformly from the pen under vthe 
capillary action established between the nib and 
the writing surface when the pen is used in writ 
ing. To this end the present invention provides 
a capillary ?ller-and-reservoir element 35 (illus 
trated somewhat diagrammatically in the draw 
ings for a clearer understanding thereof), which 
takes the form of a thin-walled member 36 
spirally wrapped or rolled into convolute form, 
the consecutive convolutions or turns of which 
are spaced apart to de?ne therebetween a capil 
lary ink storage space 31 of generally spiral, 
transverse cross-section and extending longitu 
dinally substantially throughout the reservoir 
chamber Ill. The turns or convolutions of the 
spirally wrapped wall member or sheet prefer 
ably are spaced uniformly to provide a space of 
uniform Wall-to-wall width throughout its sev 
eral turns. Since consecutive convolutions of 
the wall member 36 are relatively close together, 
they have the effect of being circular and dis 
posed substantially concentrically with the spaces 
de?ned between consecutive convolutions sub 
stantially annular in shape. In other words, 
these spaces constitute in effect a series of con 
centric spaces or chambers, each of which merges 
or connects with the next adjacent space along 
a longitudinally extending line of juncture. 
However, while the construction of such ‘?ller 
element thus provides a space somewhat sim 
ilar to a series of concentric chambers, all such 
chambers are connected for the ?ow of ink 
vtherebetween and actually form a single space. 
The capillary ?ller element 35 is formed from 

a thin sheet of suitable material, such as metal 
or plastic, having a surface su?iciently wettable 
by inks of ‘the type customarily used in fountain 
pens to exert the desired capillary attraction on 
the ink. The material has sui?cient ?exibility to 
permit it to be rolled into convolute form and 
sufficient rigidity to maintain its shape and posi 
tion. In addition, the material is one which is 
suitably resistant to the ink used so that it is not 
deteriorated thereby and does not adversely» af 
fect the ink. Excellent results havebeen ob_ 
tained by forming the capillary ?ller element 
from materials such as silver foil, gold foil, or 
cellophane. The material from which the ?ller 
element is formed may be suitably treated in a 
known manner to provide a surface havingin 
creased wettability. 
In order that the ?ller element may nave the 

maximum practicable ink capacity, it is so formed 
as to have as great as possible a capillarity, lim 



2,587,949 
5 

ited however to a capillarity not greater‘ than 
that which will permit the ink to be written out 
of the pen. For a sheet formed from a material 
having any particular degree of wettability the 
capillarity of the ?ller element may be prede 
termined by suitably spacing the turns of the 
sheet to provide a capillary space of suitable 
width between opposing walls. The ?ller ele 
ment preferably is made of such length that the 
capillary space therein is substantially ?lled 
when the pen is ?lled by holding it in a vertical 
position. Thus, even if the pen is ?lled by hold 
ing it at an acute angle to the surface of the 
body of ink from which the pen is being ?lled, 
the pen will not be over?lled, with the consequent 
possibility of leakage when moved to a vertical 
position. 
The capillary ?ller element preferably is of 

such size that it substantially ?lls the space in 
the reservoir chamber ill. The width of the 
sheet, therefore, corresponds substantially to the 
length of the reservoir. The sheet is of such 
length that when rolled into spiral form, with 
the consecutive turns spaced the desired dis 
tance, the‘?ller element is of a diameter to ?t , 
snugly in the reservoir. It will be seen, therefore, 
that the capillary space 37 provides the principal 
ink storage space of the pen and constitutes in 
e?ect the ink reservoir’ space. However, if de 
sired, additional capillary reservoir space may 
be provided in the chamber in addition to that 
provided by the ?ller element as, for example, 
by spacing the outer turn of the ?ller element 
from the chamber wall. 
The capillary ?ller element 35 after having _ 

been formed into its convolute shape is inserted 
in the reservoir chamber 10 (Fig. 1) with its for 
ward end in abutment with the forward end wall 
of the reservoir chamber and the inner end face 
of the mounting bushing 28, thereby placing the 
capillary space 31 in direct communication with 
the slots 25 in the bushing 20. While the feed 
bar 30 may terminate with its inner end flush 
with the rear or inner end of the mounting bush 
ing 20, preferably it is of such length that it pro 
jects rearwardly into the reservoir chamber I0, 
as shown in Fig. 1. In order to accommodate the 
projecting end of the feed bar 35, the capillary 
?ller element 35 is formed with an axial, general 
1y“ cylindrical recess 38 (Fig. 7) of such length 
and diameter as to snugly receive the feed bar 30. 
The recess 38 may be provided by forming the 
sheet‘ 35 with a notch or cut out portion 39 (Fig. 
8)’ at one side edge of the sheet and extending 
throughout a portion only of the length of the 
sheet. The sheet 36 is then rolled, beginning 
with the end edge adjacent the notch so that 
when the sheet is rolled into convolute form (Fig. 
7) the recess 38 formed. It will thus be seen that 
when the capillary ?ller element 35 is disposed 
in the reservoir chamber II] it receives and com 
pletely surrounds the projecting end of the feed 
bar‘30 and that at least certain of the convolu 
tions of the capillary space 31 are placed in di 
rect feeding communication with the feed slots 
33 and 34 in the feed bar. 
The capillary ?ller element 35 is retained in 

position in the reservoir chamber H3 in a suital: 1e 
manner, as for example, by causing the inner end 
40 of the rear body member 3 to abut against 
the rearward end of the capillary ?ller element 
35: However, means preferably are provided for 
yieldingly positioning the capillary ?ller element 
35' in such manner that it is held ?rmly in posi 
tion‘without, however, subjecting it to‘ damaging 
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6 
longitudinal stresses. This may be accomplished 
by inserting between the rear end of the capillary 
?ller element 35 and the forward end 40 of the 
member 3 a resilient member such as a rubber 
ring or washer 4 I. 
Means are provided for venting the reservoir 

chamber ID to atmosphere in order to maintain 
the pressure in the reservoir equal to atmospheric 
pressure and thus permit the pen to ?ll rapidly 
and to prevent leakage or choking of the pen 
such as otherwise might occur upon the establish 
ment of a pressure differential between the in 
terior and exterior of the pen as a result of a 
change in temperature of the pen or a change 
in atmospheric pressure. - 

In the speci?c embodiment illustrated (Fig. l) 
a vent passage 45 is provided in the rear body 
section 3 which passage communicates through 
a vent passage 46 in the tail piece 5 with an out; 
let port 47 formed in the tail piece 5 adjacent the 
joint between the tail piece 5 and the rear mem 
ber 3. Thus, when the- tail piece 5 is unscrewed 
slightly the port 4‘! provides free communication 
between the vent passage 46 and the exterior of 
the pen. When the tail piece 5 is screwed down, 
the port 47 may be completely closed but, pref 
erably, the joint is not made air tight and per 
mits air to leak therethrough so that the inte 
rior of the pen is su?iciently vented at all times 
to maintain substantial equality in the pressure 
between the external atmosphere and the inte 
rior of the pen. 
The pen of the present invention is ?lled by 

merely inserting the forward end of the pen in 
a supply of ink, the tail piece 5 preferably being 
unscrewed slightly to provide free venting of the 
interior of the pen. Ink is drawn into the pen 
by capillary action and rises in the capillary 
system by reason of the capillary connection be 
tween the several portions thereof. Ink is drawn 
into the pen through the arcuate space 32 be 
tween the nib i2 and the feed bar 38 and thence 
through the feed slots 33 and 34 in the feed bar 
30 and into the adjacent portions of the capillary 
space 37. Ink also may be drawn into the nib 
slit I5 and thence into the arcuate space 32. Also, 
ink may be drawn in through the space between 
the nib l2 and the-body and thence through the 
space between the nib I2 and the bushing 20 and 
thence through the slots 25 and into the capil 
lary space 31. Where the pen is inserted to a 
suf?cient extent in the supply of ink, ink may 
be drawn directly into the slots 26 and into the 
capillary space 37. The slots 26 provide ?lling 
passages having a relatively large total cross 
sectional area and thus permit rapid ?lling of 
the pen. 

While ink is drawn initially into those portions 
of the capillary space 31, which are in direct 
communication with the feed slots 33 and 34, and 
with the slots 26 in bushing 20, it ?nds its way 
into the remaining portions of the spiral capil 
lary space 31 inasmuch as all of the convolutions 
of this space are connected to one another. Ink 
rises in the space 31 by reason of the capillary 
action effective therein to a height Which-depends 
upon the capillarity of this space. I As explained 
hereinabove the capillary ?ller element 35 is so 
constructed that its capillarity is such as to cause 
ink to rise substantially to the top of this element 
and completely ?ll the capillary space 37. 
Air which is in the capillary space 3? at the be 

ginning of the ?lling operation is forced out by 
the incoming ink and ?nds its way through the 
vent passages 45 and 45 and the vent outlet 41 



2,537,949 

and out of the pen. Since all portions or convo 
lutions of the convolute capillary space 31 com 
municate at the rear end of the capillary ?ller 
element withrthe vent passage 45, the air which 
is forced out of these spaces passes freely into the 
vent passage. The outer convolutions of the 
space 3'], which terminate adjacent the position 
ing washer 4|, may communicate with the vent 
45 by reason of the fact that the abutment be 
tween the ?ller element 35 and the ring M is 
not suf?ciently accurate to form an air seal. 
However, if desired, the ring may be provided 
with one or more slits or notches 42 to provide 
free passage of air through the wall of the 
ring 4|. 
The convolute or spiral ink space 31, de?ned 

by the wall 36 is self-venting and the capillary 
?ller element does not require the provision of 
any separate venting passage in the ?ller element 
between the several portions of the space 31 and 
the rear vent passage 45. Accordingly, substan 
tially all of the void space within the capillary 
?ller element 35 may be made of capillary width 
and utilized as ink storage space. In the event 
that an air bubble should form in ‘any portion 
ofthe capillary space 3? at any time, and espe— 
cially during the ?lling operation, such bubble 
will tend to rise in the capillary ?ller element 
until its passes out of the top of the latter. Since 
all of the several turns or convolutions of the cap 
illary space 31 are connected, an air bubble, if 
blocked against rising in any particular portion ‘ 
,of the space 37, will drift into another portion 
wherein it can ?nd its way out through the rear 
end of the filler element 35. 
While it is very unlikely that a circumferen 

tially continuous body of air would ever be formed 
across the capillary space between an upper and 
a lower body of ink, yet even if this should ever 
occur the pen would not air-lock and ?lling would .‘ 
not be prevented. While the pen is so con 
structed that all portions of the capillary space 
31 are made to have as nearly equal capillarity 
as possible, yet owing to slight variations in di 
mension between the various portions of the 
space 31, which occur in manufacture the capil 
larity of the several portions of the space 3‘! will 
vary, even if only to a very small degree. This 
small variation will provide, in one portion of the 
?ller element 35, a capillary path having a slight- , 
1y higher capillarity than a path in another por 
tion of the ?ller element 31. Thus, ink will tend 
to rise along the path of greatest capillarity dur 
ing ?lling and air will be expelled along the paths 
of lesser capillarity so that a condition which 
may ‘be considered a condition of instability is 
created which will tend to break up any such 
continuous body of air and prevent it from caus 
ing air-locking of the pen. Moreover, the ?ller 
element 35 may be provided, in the course of roll 
ing of the sheet 35, with a central space 48 of 
slightly greater transverse dimension than the 
remainder of the void space which central space 
provides a path of lesser capillarity and permits 
air to be vented therethrough during ?lling. 
In writing, when the writing tip of the pen nib 

I2 is applied to the writing surface, the capillar~ 
ity established between the writing tip and the 
writing surface causes ink to be drawn from the 
pen. 'Ink to replace that which is withdrawn 
in writing, or which evaporates during periods 
of non-writing is drawn from the capillary space 
31, through the feed slots 33 and 34 in the feed 
bar 30, and ?nds its way into the arcuate space 
32 and thence into the nib slit l6. Ink also may 
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be drawn through the nib pierce l1 and into the 
space 50 above the nib, thereby providing a quan 
tity of ink which maintains the nib slit wetted 
at all times so that the pen is ready for instant 
writing. As ink is drawn into the feed slots 33 
and 34 from the adjacent portions of the capil 
lary space 31, ink ?ows from the remaining turns 
or the space 3‘! to replace such withdrawn ink 
and to maintain the feed slots 33 and 34 continu 
ously ?lled with ink so that there is no interrup 
tion in the feed to the nib. 

Air to replace ink which is withdrawn during 
writing or which evaporates from the nib during 
periods of non-writing may be drawn into the 
pen through the vent passages in a direction re 

vversely to that in which ink is expelled during 
?lling. Air also may enter through the opening 
I l in the front end of the pen and pass between 
the feed bar 30 and bushing 20 and thence through 
one or more of the openings 26 in the bushing 20 
and into the capillary ?ller element 35. For 
reasons generally similar to those discussed in 
connection with the ?lling of the pen, the pen is 
not subject to air-locking during writing but 
writes freely and evenly until substantially 
emptied. 
The feed connecting the capillary ?ller element 

with the writing tip of the nib l2 preferably is 
so formed that each section is progressively of 
greater capillarity toward the writing tip of the 
nib, thus insuring that ink will be drawn from 
the ?ller element to the writing tip. Accordingly, 
the feed slots 33 and 34 in the feed bar 30, are of 
lesser width and the space 31. The arcuate space 
32 is of still lesser width, and the nib slit ‘[6 has 
the least width and accordingly greatest capil 
larity of any portion of the ink path. On the 
other hand, the capillarity of the turns of the 
space 3? must be su?icient to lift ink to the 
desired height in the pen when the pen is held 
vertically and the writing end inserted in a 
supply of ink. While the optimum width'of such 
space depends upon a number of factors, such 
as the wettability of the surfaces of the material 
forming the ?ller element and the nature of the 
ink used, such factors are capable of ready de 
termination and the necessary spacing readily 
may be determined. 
The capillary ?ller element may be formed in 

various sizes and dimensions. In one practical 
embodiment of a fountain pen employing my in 
vention and having over-all dimensions approxi 
mately equal to those of a conventional fountain 
pen excellent results were obtained by forming a 
?ller element as follows: A sheet of silver foil 
approximately 0.001” in thickness and approxi 
mately 8" long by approximately 11/4" wide was 
spirally wrapped into a roll (Fig. 1) approximately 
0.310" in diameter wherein the consecutive turns 
of the sheet were spaced apart approximately 
0.008" between opposite wall surfaces; the inner 
most turn was formed to provide an air vent 
passage of approximately 0.060" in diameter. 
The feed slots 33 and 34 in the feed bar (Fig. 1) 
and the capillary space 32 were of less width than 
the spacing between opposite} wall surfaces of the 
?ller element but were wider than the nib slit II, 
which was from 0.001” to 0.0015" in width, and 
generally were approximately 0.003" in width. 
My invention is not limited to the foregoing di 
mensions and it will be understood that the 
latter may be varied without departing from the 
invention. For example, excellent results have 
been obtained by forming ?ller elements from 
sheets ranging in size from 8" to 15” in length 
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Y and 1%" to 2" in width, in which ?ller elements 
the spacing between turns ranged from approxi 

__ mately 0.008” for an 8" sheet to 0.004” for a 15” 
_- sheet. 

The several portions of the space 31 may be 
directly connected to the ink feed, thereby facili 
tating ?lling of the pen and insuring a highly 
effective feed of ink from the capillary space 31 
to the nib l2. This may be accomplished by 
providing, at the forward end of the capillary 
?ller element 35, means de?ning a plurality of 
feed passages extending from the feed bar slots 
33 and 34 into communication with all of the 
several convolutions of the capillary space 31. 
One form of pen embodying such a feed means 

is illustrated in Fig. 9, wherein a feed element 
which takes the form of a pad 60 of matter or 
woven ?bers is interposed between the forward 
end of the capillary ?ller element 35 and the 
adjacent end of the chamber 10. The feed bar 6| 
preferably terminates at its rearward end sub 
stantially flush with the forward wall of the 
chamber 10 so that the pad 60 extends across 
substantially the entire area of the end of the 
?ller element 35 and the corresponding faces of i 
the end wall of the chamber ID, the rear end of 
the bushing 20 and the‘rear end of the feed bar 
El . The pad 60 thus provides direct communica 
tion between the several convolutions of the cap 
illary space 31 and the feed slots 62 in the feed 
bar 6|, as well as the slots 26 in the bushing 20. 
The pad 60 preferably is formed in such a man 

ner as to provide a plurality of capillary passages 
having a greater capillarity than the space 3’! of 
the capillary ?ller element 35. Preferably, the 

“ ?bers are constituted by a material, such as nylon, 
which is not adversely affected by the ink and 
which is not absorbent. 

‘The feed element also may be de?ned in other 
ways as illustrated, for example, in Figs. 10 and 
11 of the drawings. In this embodiment of the 
invention, no separate feed element is provided, 
but a series of grooves or slots 10 of capillary di 
mensions are formed in the forward end wall of 
the body section 2, the rear end wall of the bush 
ing 20 and the rear end of the feed bar 6|. Pref 
erably, the slots 10 are formed along diameters 
of the end faces of the members just mentioned 

' and by reason of the abutment between the for 
ward end of the ?ller element 35 and these mem 
bers each of slots 70 intersects all of the several 
convolutions of the space 31 to place the latter in 
feed communication with the several feed slots 
formed in the feed bar 6|. 
The operation of the forms of the invention . 

illustrated in Figs. 9, 10, and 11, is substantially 
similar to that described in connection with the 
form shown in Fig. 1. However, the direct feed 
connection between the feed bar slots and the 
several convolutions of the space 31 provided by 
the feed element (60 and 10 respectively) permits 
more rapid ?lling owing to the greater cross-sec 
tional area of the space 31 which is directly con 
nected to the ink in the passages. 
The capillary ?ller element, instead of being 

formed from a spirally wrapped sheet, may be 
constituted by a plurality of tubes or cylindrical 
wall members of graduated diameters disposed 
in telescoping, spaced'coaxial arrangement de 
?ning therebetween a plurality of annular capil 
lary ink spaces. Such a construction is illus 
trated somewhat diagrammatically in Figs. 12 
and 13 wherein a ?ller element I20 includes a 
plurality of thin-walled cylindrical members 12! 
disposed in telescoping coaxial arrangement and 
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(it) 

(A 

it 
spaced apart to de?ne annular chambers 1220f 
capillary width. The cylindrical members I“ 
are formed from material which has a surface 
suitably wettable to provide the desired capillary 
action and which is sufficiently rigid to retain 
the shape and position of the walls and resistant 
to the ink. 
These members may be formed of glass, plastics 

or metal. The cylindrical members I2l prefer 
ably are maintained in spaced relation by a plu 
rality of indents or projections I23 disposed at 
the ends thereof and arranged approximately 
120° apart around the periphery of the tube. 
Preferably several tubes are secured together to 
form an integral unit and this conveniently may 
be accomplished by securing them at the indents 
or projections as by ‘fusing or other suitable mode 
of joining. 
The ?ller element I20 may be incorporated in 

a pen such as illustrated, for example, in Fig. 9 
or Fig. 10 of the drawings by substituting it for 
the ?ller element 35 and may be held, in place 
suitably as by a ring such as the ring 4i shown 
in Fig. 1. ' 

The operation of this latter form of my inven 
tion is generally similar to that described in con 
nection with the pen shown in Figs. 9 and 10 of 
the drawings. In ?lling, ink is drawn into the 
individual capillary spaces I22 and rises therein 
as will be understood. The air which is in these 
spaces is forced out through the rear end of the 
pen by the incoming ink. Owing to the relatively 
large transverse (i. e. circumferential) dimension 
of each annular capillary space relatively to its 
capillary width, there is substantially no likeli 
hood of any air-locking. Thus, if an air bubble 
should form in any of these spaces, it would be 
very unlikely that such bubble would extend con 
tinuously throughout the entire circumferential 
extent of the space. Even if this should occur, it 
is believed the ink would tend to rise unevenly 
in the space and a portion of such bubble would 
tend to drift or be forced upwardly in the space 
and the space thus would not air-lock. For gen 
erally similar reasons the ?ller element is not 
subject to air-locking during writing. 

It will be seen from the foregoing that the 
present invention provides a capillary fountain 
pen, wherein the capillary ?ller element is so 
formed that it provides a maximum of effective 
ink space in a pen of any particular overall di 
mensions. The wall member which forms the 
capillary ?ller element may be made of very thin 
material and may be as thin as approximately 
0.001 of an inch in thickness and thus consumes 
a relatively small percentage of the total volume 
of the capillary ?ller element. Also, inasmuch as 
it is not necessary to provide a separate air vent 
passage in the capillary ?ller element, substan 
tially all ‘of the void space within the ?ller ele 
ment may be employed as ink storage space. 
Moreover, the capillary ?ller element is inherent 
ly self-rigid and does not require any supporting 
or mounting means but may be inserted directly 
in the reservoir chamber of a pen body and may 
be supported solely by contact with the side and 
end walls of such chamber. In the event that it 
is found desirable to provide a positioning mem 
ber such as the ring described hereinbefore, such 
member may be of relatively small dimensions 
and thus not consume any substantial space. 
The capillary ?ller element may be formed 

simply and inexpensively from any one of a rel 
atively'large number of suitable materials, thus 
permitting a wide range of selection of materials 



' in the formation of this member. 

l. A fountain pen comprising 

2,587,949 
ll 

The assembly 
of the capillary ?ller element in the body is an 
extremely simple operation and does not re 
quire any special tools or the use of any accurate~ ' 

_ ly machined or close ?tting parts. While it is of 
' course desirable that the pile and feed bar be 
accurately formed and positioned, on the other 
hand the capillary ?ller element itself requires 
no machining and no close fit with the associated 

' members. 

- The capillary ?ller element has an ink space 
' of relatively largecross section which provides 
a ?ow path of relatively large capacity and thus 
the pen may be ?lled rapidly by capillary action. 
The large cross section of the ink space also per 
mits it to'be connected through a relatively large 
number of capillary feed passages to the feed 
section thus insuring an adequate feed of ink 
to'the nib.v 
The large cross-sectional extent of the capil 

lary space within the ?ller element insures that 
the filler element will free itself of any air bub 
bles which may be created in the ink space either 
during ?lling or during writing and‘ thus will 
prevent air-locking. Moreover, the capillary 
?ller element is so formed that substantially all 
of the capillary space is of uniform capillarity and 
therefore substantially all of this space will ?ll 
and write out. Accordingly, the ?ller element 
has a relatively high effective ink capacity, In 
addition, the ?ller element is of such form that 
it has a minimum of corners or sudden changes 
in cross-sectional area and thus there is a mini 
mum possibility of capillary edge e?ect occuring 
within the pen which might otherwise detrimen 
tally affect the rapidity and completeness of 
?lling and the completeness of writing out. 

I believe that the operation and advantages of 
my invention will be well appreciated from the 
foregoing description, and it is to be understood 
that, while I have shown and described several 
'forms of my‘ invention, other details and ar 
rangements of parts may be resorted to without 
departing from the spirit and scope of my in 
vention as de?ned by the claims that follow, 

This application ‘is a division of my prior ap- ' 
' plication Serial No. 731,861, ?led March 3, 1947, 
now Patent No. 2,522,554 dated September 19, 
1950. - a 

I claim: ‘ 

writing element at the writing end of said body, 
a capillary ?ller-and-reservoir element in said 
body and including a plurality of annularly dis 
posed wall enlements spaced apart to provide a ,_ 
plurality of radially spaced capillary ink pas- ‘ 
lsages each of which extends substantially 
throughout the length of said ?ller-and-reservoir 

a pen body, a 
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element, and ink feed means connecting said 
"capillary passages with said writing element. 

2. A fountain pen comprising a pen body, a 
writing element at the writing end of said body, a 
capillary ?ller-and-reservoir element in said body 

' and including a plurality of tubular members dis 
posed in telescoping relation and de?ning there 
between a plurality of capillary ink-receiving 
spaces, and ink feed means connecting said spaces 
with said writing element. 7 

3. A fountain pen comprising a pen body, a 
writing element at the writing end of said body, 
a capillary ?ller-and-reservoir element in said 
body, said ?ller element including a plurality of 
thin-walled hollow cylindrical members disposed 
in substantially concentric telescoping, spaced re 
lation and de?ning therebetween a plurality of 
generally annular passages of capillary width 
extending longitudinally of said ?ller element, 

' each of said passages having a substantially 
greater transverse extent than width and ink 
feed means connecting said passages and said 
writing element. 

4. A capillary ink storage element for a foun 
tain pen comprising a plurality of annularly dis 
posed wall elements spaced apart to provide a plu 
rality of radially spaced capillary ink storage 
spaces each of which extends substantially 
through the length of said ?ller element, said 
element having su?icient capillarity to ?ll itself 
by capillary action and to retain the ink therein 
but insu?icient to prevent Withdrawal of the ink 
in writing. 

, 5. A capillary ink storage element for use in 
a fountain pen said element comprising a series 
of hollow, cylindrical members disposed in con 
centric telescoped relation and defining there 
between a series of substantially unobstructed 
and concentric annular capillary ink storage 
spaces extending substantially throughout the 
length of said ink storage element, said element 
having suf?cient capillarity to ?ll itself by capil 
lary action and to retain the ink therein but in 
sufficient to prevent withdrawal of ink in writing. 

6. A capillary ink storage element for a foun 
tain pen comprising a series of substantially con 

‘centric telescoped, tubular members secured to 
gether at spaced points to form a unitary struc 
ture wherein said tubular members de?ne there 

~ between a series or” substantially concentric capil 
lary ink storage spaces, said element having 

' suf?cient capillarity to ?ll itself by capillary ac 
tion and to retain the ink therein but insu?loient 
to prevent withdrawal of the ink in writing. 

HARLAN H. ZODTNER. 
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