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My invention relates generally to fountain pens 
and it has to do particularly with fountain pens 
of the type having an ink reservoir adapted to be 
filled by capillary action and which retains the 
ink therein by capillary action, subject to dis 
charge to a writing surface under control of 
capillary feed means. 
An object of my invention is to provide an in 

proved fountain pen of the foregoing character. 
Another object is to provide a capillary filler 

element having improved means for maintaining 
the Wall members which define the capillary ink 
space in pre-determined Spaced relation positively 
throughout their length and breadth and With 
out material obstruction of the capillary Space 
defined therebetween. 

Still another object is to provide a capillary 
filler element wherein the capillary ink storage 
Space is defined by thin sheet material of con 
volute form, the several convolutions of which are 
positively Self-spacing throughout Substantially 
the entire extent of the filler element. 
A further object is to provide a filler element 

Of high effective ink capacity which is fully ven 
tilated and which fills rapidly and completely re 
tains the ink against leakage under conditions of 
Varying temperatures and pressure, and Writes 
out freely aid completely Without flooding or 
star Ving. 

Still a further object is to provide a capillary 
fountain pen having improved venting means for 
equalizing the fluid pressure in all portions of 
the pen rapidly and completely, thereby main 
taining balanced fluid pressure in the pen sub 
Stantially at all times, even. When the pen is sub 
jected to Varying conditions of temperature and 
preSSUre. 
Another object is to provide a capillary filler 

element having a substantially continuous capil 
lary Space of convolute form wherein adjacent 
convolutions are interconnected at a plurality of 
portions thereof to permit relatively free flow of 
fluid between adjacent convolutions. 
Another object is to provide a capillary foun 

tain pen having improved means for feeding ink 
from the ink reservoir to the writing element. 
A further object is to provide a capillary filler 

element having an improved feed integral there 
With for feeding ink from the ink storage space 
Within the capiliary filler element. 
A further object is to provide a capillary filler 

fountain pen having improved means for main 
taining the capillary filler element in position in 
ink feeding relation to feed means connecting the 
filler element to the Writing element. 
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2 
Still another object is to provide a capillary 

filler fountain pen wherein a capillary filler ele 
ment formed from thin sheet material is firmly 
positioned in the reservoir in such manner that 
it is not subjected to damaging stresses there 
on and the effective volume of the ink reservoir 
is not Substantially decreased. 
A further object is to provide a fountain pen 

having an improved capillary filler element which 
is simple and easy to manufacture and assemble 
in a pen, which has a high effective ink capacity, 
and which will not deteriorate or decrease in effi 
ciency over a long period of use. 
Other objects are to provide a capillary filler 

fountain pen having a capillary system formed 
With a minimum of sharp corners and sudden 
changes in CrOSS-Sectional area; to provide a 
capillary filler fountain pen having a capillary 
ink Space of relatively large total cross section and 
Which is at the same time capable of rapid filling; 
to provide a capillary filler fountain pen having 
a large number of small capillary passages con 
necting the ink storage space with an ink feed 
Connected to the Writing element; to provide a 
capillary filler element which may be readily as 
Sembled in and removed from a fountain pen 
body; to provide a capillary filler element, which 
may be formed from a single sheet of material 
and in Which the Several portions of the sheet de 
fining a capillary ink storage space are positively 
Spaced apart Substantially throughout their 
length and breadth; to provide an improved 
capillary filler element which lends itself readily 
to economical quantity production; and to pro 
Vide a capillary filler element which is self-vent 
ing and requires no Separate air vent leading from 
the Several portions of the filler element. 
Other objects and advantages of the invention 

will appear from the following description taken 
in connection with the appended drawings where 
?? 

Figure 1 is a longitudinal view of a fountain 
pen embodying my invention; 

Fig. 2 is a transverse, Sectional view taken along 
line 2-2 of Fig. 1; 

Fig. 3 is a transverse Sectional view taken along 
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 perspective view of the bushing or 
sleeve for mounting the nib or feed bar; 

Fig. 6 is a side elevational view of the capillary 
filler element of the pen shown in Fig. 1; 

Fig. 7 is a rear-end view of the capillary filler. 
element shown in Fig. 6; 



2,522,555 
3 

Fig. 8 is an enlarged, fragmentary sectional 
view taken approximately along line 8-8 of 
Fig. 6; 

Fig. 9 is a plan view of the sheet from which 
the filler element is formed, after completion of 
the formation of the projections and fringe but 
prior to spiral wrapping or rolling of the Sheet. 

Fig. 10 iš a side elevational view of another 
form Gf capillary filler element embodying ny 
invention; 

Fig. 11 is a rear-end view of the capillary filler 
element of Fig. 10 

Fig. 12 is an enlarged fragmentary sectional 
view taken approximately along line 2-, -i 2 of 
Fig. 10; . 

Fig. 13 is a fragmentary view partially in lion 

O 

4. 
respect to the other members with which it cÔ 
operates. A plurality of slots 26 (FigS. 1, 3 and 
5) extend through the flange 25 to provide ink 
passages for a purpose hereinafter described. 
A feed bar 30 is associated with the nib 2 for 
feeding ink thereto and is frictionally secured 
Snugly in the bore 24 of the bushing 20. The 
feed bär 30 extends forWardlý in the nib 3 and 
is formed with a diameter slightly less than the 
nib body 4 thereby providing a generally arcuate 
câpillary space 3 between the nib body i 4 and 
the feed bar 30. The feedbar 30 is provided with 
a reduced forward extension 32, the forward end 

gitudinal croSS section showing a modified form 
of feed connection between the filler element 
and the Writing element; 

Fig. 14 is a transverse Sectional view taken 
along line is all 4 of Fig. 13; and 

Fig. 15 is a Somewhat diagrammatic end view 
of another embodiment of a filler-and-reservoir 
element. 
The present invention is illustrated in connec 

tion with a fountain pen of the desk type, but it 
is to be understood that the invention is equally 
Well adapt&d for embodiment in a fountain pen 
of the pocket type, or of the dual purpose type 
wherein the pen is adapted to receive either a 
Short tail piece for use as a pocket pen or an 
elongated tail piece for use as a desk pen. 

20 

25 

30 

Referring now particularly to Fig. 1 of the 
diraWings, there is shown for º illustrative plur 
pOSes a fountain pen comprising a body or cas 
ing formed of Suitable material such as a plas 
tic and which, for convenience in manufacture 
and assembly, is formed as a plurality of sepa 
rate linembers or sections. The body f includes 
a barrel or forward Section 2, a rear Section 3 con 
nected thereto as by a threaded joint 4, and an 
end or tail piece 5 attached to the rear section 
3 as by a threaded joint 6. The forward section 
2 is formed with an axially extending bore which 
defines an ink reservoir chamber 0 and which is 
adapted to receive a capillary filler-and-reservoir 
element if hereinafter described more in detail. 
An opening 2 extends axially from the reservoir 
chamber í0 through the forward or writing end 
of the forward Section 2 and is adapted to re 
ceive the Writing element and feed hereinafter 
described. 
A writing element of suitable form is carried 

at the forward or writing end of the body and 
is connected by Suitable ink feed means to an 
ink storage reservoir hereinafter described in de 
tail. The Writing element may comprise a nib 
f3 disposed in the opening 2 with its writing tip 
projecting beyond the forward end of the body 
and exposed for writing. The nib 3 may be of 
any suitable construction and preferably includes 
a general cylindrical body portion 8 having a 
slot 6 in its under side, and a tapered arcuate 
forward portion 6 provided with the usual nib 
Slit? terminating inwardly in a pierce 8. The 
nib 3 preferably is mounted by a bushing or 
sleeve 20 secured by external threads 2 in a 
counterbore 22 formed at the inner end of the 
Öpening f 2. 
The bushing 20 (Fig. 5) has a bore 23 and a 

counterbore 24 which provide an external flange 
25 adapted to serve as an abutment for the rear 
end of the nib i3 when the latter is inserted in 
the bushing 20. The bushing 20 snugly receives 
the nib body 4 and serves to position it with 
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of which engages and supports the forward end 
öf the nib 2 in the usual manner. 
The arcuate capillary space 3i is connected in 

ink feeding relation to the reservoir by an ink 
feed slot 33 formed in the upper surface of the 
feed bar 36, which slot extends from the rear 
end of the feed bar 30 to forwardly of the nib 
pierce 8, in alignment with the nib slit and 
nib pierce 8. Additional feed slots 34 preferably 
are prO'Wide?i in the sides and bottom of the fe?d 
bar 33 and extend from the rear end of the feed 
bar at least to the arcuate capillary space 3 
to connect the latter with the ink reservoir. 
The opening f2 in the forward section 2 prefer 

ably is relieved in its upper wall, above the nib 
3, and defines with the nib an arcuate capillary 
ink Space 35 (FigS. 1 and 2) extending above the 
nib slit 7 and pierce f8. Thus, whenever ink is 
contained in the pen, ink is always drawn into 
the Space 35 by capillary action and maintains 
this Space filled and thus the adjacent nib slit í 
and pierce 8 are maintained in Wetted condition 
at all times and the pen, therefore, is always in 
condition for instant writing. 
The present invention employs a capillary filler 

and-reservoir element (also referred to herein as 
a "filler element') for defining an ink reservoir 
which fills by capillary action and retains the 
ink by capillary action in Such manner that the 
pen Will not leak even when subjected to condi 
tions which might otherwise cause leakage, as, 
for example, changes in temperature or pressure, 
but which reservoir permits the ink to be With 
drawn from the pen uniformly under capillary 
control When the pen is used in writing. Ac 
cording to the present invention the capillary 
filler-and-reservoir element (illustrated some 
what diagrammatically in the drawings for a 
clearer understanding thereof) is formed from a 
thin-walled sheet of material 36 (Fig. 9) wrapped 
or rolled into spiral form (Figs. 6 and 7). Con 
secutive convolutions of the spirally wrapped 
Sheet are Spaced apart preferably equal distances 
to provide a continuous space 37 of generally 
Spiral croSS Section and uniform capillary wall 
to-Wall width extending longitudinally substan 
tially throughout the length of the filler element. 
The capillary, filler element preferably is 

formed by spirally wrapping or rolling upon itself 
a thin sheet of suitable material such as metal or 
plastic which has such surface characteristics 
that it is Suitably wettable by inks of the type cus 
tOmarily used in fountain pens and insures the 
desired capillary action for controlling the ink 
as hereinafter explained. The material forming 
the sheet 36 has sufficient rigidity to maintain its 
shape and position when rolled but is sufficiently 
flexible to permit it to be rolled readily. The 
sheet material also is suitably resistant to the 
ink used so that it is not adversely affected by the 
ink and does not deteriorate upon continual con 
tact of the ink. . . Excellent. results have been ob 
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tained by using thin sheet material or foil formed 
from silver, although other materials may be em 
ployed as, for example, other metals, Such as gold, 
magnesium alloys (one example of which is an 
alloy consisting of 9% aluminum, 0.1% manga 
nese, 2% zinc and the remainder magnesium), 
also aluminum alloys (one example of which is 
an alloy consisting of 5.2% magnesium, 0.1% 
manganese, 0.1% chromium and the remainder 
aluminum), and plasticS Such as ethyl cellulose, 
Vinylite and others. The material from which 
the filler element is formed may be treated Suit 
ably in a known manner to provide a Surface haW 
ing increased wettability. 
The filler element is formed to provide a pen 

having the maximum practicable effective ink ca 
pacity for any over-all external dimensions of 
filler element, that is, the pen has the ability to 
draw in during filling and to retain the maximum 
amount of ink with the maximum Write-out and 
refill characteristics. Accordingly, the pen is 
formed with as great as possible a capillarity, lim 
ited, however, to a capillarity not greater than 
that which will permit the ink to be written out 
of the pen. For any particular material having 
a particular degree of wettability, the capillarity 
of the filler element may be predetermined by 
Suitably dimensioning the Width of the capillary 
space defined between consecutive turns of the 
sheet. The filler element preferably is made 
of such length that the capillary Space defined 
thereby is substantially filled when the pen is 
filled by holding it in a vertical position and thus 
the pen will not be overfilled even if it is filled by 
holding it an an acute angle with respect to the 
surface of the body of ink from which the pen is 
being filled. 
The sheet 36 from which the filler element 

is formed is of such dimensions that when rolled 
into Spiral form. With the consecutive convolutions 
spaced at the desired distance, the diameter of 
the roll is such that the filler element fits Snugly 
in the reservoir chamber 0. The length of the 
sheet, therefore, is selected to provide a roll of the 
desired diameter to substantially fill the reser 
Voir chamber 10. The breadith of the Sheet is 80 
Selected that, When it is rolled into Spiral form, 
the capillary filler element is of Such length that 
the desired ink storage capacity is provided. The 
capillary space 37 comprises the principal ink 
storage space and may, therefore, be considered 
for all practical purposes as being the ink reser 
voir Space. It will be understood, however, that 
additional ink storage capacity may be provided, 
as, for example, by Spacing the outer turn of the 
filler element in Wardly of the wall of the cham 
ber í 0 sufficiently to provide a capillary space 
therebetween, 
In accordance with the present invention, 

means are provided for accurately and positively 
spacing consecutive turns of the capillary filler 
element substantially throughout the length 
and breadth of the latter to insure that the Width 
of the capillary space 37 is accurately predeter 
mined and maintained without, however, causing 
any substantial obstruction of the space 37. This 
is accomplished by providing a plurality of small, 
Spaced or discontinuous spacing elements associ 
ated with the convolutions of the filler element. 
Preferably the spacing elements take the form 
of Spaced projections 38 (Fig. 8) extending from 
the convolutions of the Sheet and abutting adja 
cent convolutions. The projections 38 may be 
provided Conveniently by displacing the material 
of the sheet out of the planethereof to form a 
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6 
series of 'bumps' or 'pimples.' While the pro 
jections 38 may extend in either or both direc 
tions out of the plane of the sheet, yet for con 
Venience, in manufacture and assembly, prefer 
ably they all extend in One direction, and when 
the Sheet is rolled, all of the projections in a sin 
gle convolution abut the next adjacent convolu 
tion of the roll. While the sheet may be rolled 
either with the projections facing inwardly or 
outWardly, preferably, to facilitate assembly of 
the filler element in the pen body, the sheet is 
rolled With the projections facing inwardly. The 
projections 38 are disposed in closely Spaced ar 
rangement Substantially throughout the length. 
and breadth of the sheet 36 and hence when the 
sheet is rolled they serve to maintain the several 
portions of the Sheet in positively spaced rela 
tion. The sheet 36, when rolled into spiral form, 
provides a structure Which is Self-rigid and 
Which may be handled and assembled in the pen 
body without disturbing the arrangement or 
Spacing of the Several convolutions thereof. 
Since the projections are of Small diameter and 
are spaced both longitudinally and laterally of 
the sheet, the capillary Space 37 is not materially 
obstructed and ink or air may flow freely there 
through. Any suitable arrangement of the pro 
jections may be employed but preferably they are 
disposed in equally Spaced roWS and columns. 
The Several convolutions of the capillary space 

37 are connected along their longitudinal line of 
juncture as above described. However, in order 
to provide additional intercommunication be 
tween the several convolutions to permit sub 
Stantially free flow of air or ink between the sev 
eral Convolutions, and to insure full pressure 
equalization of the fluid contents of the pen, ad 
ditional communication between the adjacent 
convolutions of the space 37 is provided. This 
additional intercommunication is provided by 
forming a plurality of Spaced openings 39 (Fig. 
8) in the turns or convolutions of the sheet 36, 
thereby providing what I term “cross-venting.’ 
The openings 39 preferably are formed when the 
sheet is in flat condition and preferably are ar 
ranged in uniform rows and columns. However, 
if desired, other arrangements of openings may 
be employed. The openings 39 may be provided 
in the projections themselves, as illustrated in 
FigS. 6 to 8, or intermediate the projections, as ill 
lustrated in Figs. 10 to 12 and described herein 
after. The projections 38 and perforations 39 
may be formed simultaneously in a convenient 
manner by punching the sheet 36 with a punch 
or a plurality of punch elements of suitable di 
ameter which both raises the projections and 
perforates the sheet. The punching operation 
may be SO performed as to rupture the sheet at 
each of projections 38 and thereby provide one 
Or more Side openings é0 in the side walls of the 
projections 38. Thus, even though each projec 
tion 38 at its uppermost portion may abut snugly 
against the adjacent convolution of the sheet 36, 
yet the side openings 40 provide a piurality of 
paSSages through the Sheet and connecting the 
adjacent convolutions of the capillary space 37. 

It Will be understood that the capillary filler 
element may be formed from an unperforated 
sheet having bumps or projections formed there. 
in in a manner similarly to the sheet 6 (Figs. 10 
to 12) but preferably the filler element is formed 
from a sheet which is perforated to provide cross 
venting as explained thereinabove. 
The capillary filler element , after comple 

tion, is inserted in reservoir chamber 0 (Fig. 1) 
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with its forward end-in abutment with the for 
Ward end wall of the reservoir and with the rear 
Or inner faces of the mounting bushing 20 and 
feed bar 30, respectively, thereby placing the 
icapillary Space. 37.in direct; ink feeding connec 
tion. With the slots 26 in the bushing and the feed 
SlotS 33 and 34 in the feed bar 30. To insure 
that ink is drawn from the capillary space 37 
into the feed slots 33 and 34, feed means of 
'greater capillarity than the 'capillary space 37 is 
provided adjacent the rearward end of the feed 
bar 30. . . Such means preferably comprises a 
fringe-like element. 4 which may be formed in 
itegrally, with the filler element by providing "what 
I term a feathered edge on the sheet 36. The il. 
featherediedge is provided preferably by forming 
a plurality of short-closely 'spaced-slits:42 in 'a 
margin of the sheet-36 which slits define a plu 
irality of tongues or feathersi43. When the sheet 
is thus slit and then-rolled into spiral form the 
Several-slits 342, between adjacent feathers 435be 
come Sufficiently open to provide a plurality: of 
narrow capillary passages which, when the 
fringed end 4 of the filler-element if is caused 
to abut the end walls of the bushing 20 and feed . 
bar-30, connect the capillary space.37.with the 
feed slots-33 and - 34 - and the sots 26 in the bush 
ing 20. 
The capillary filler element . . . is . positioned 

(positively in the reservoir chamber $10 so that 
the forward-end of the former remains in abut 
ment with the forward end wall of the reservoir 
chamber 10 and with the rear-ends of the bush 
-ing .20 and feed bar. 30. While the capillary filler 
element illnay be maintained against rearward 
{displacement Solely by abutment between the for 
Ward-end £50 of the rear section: 3 and the rear 
Ward end of the fillerielement fil, preferably 
'I provide means for firmly maintaining the filler 
“elementi fil ?ingpositionin suchmannerEasto pre 
vent it from being damaged by longitudinal 
Stresses, thereon. Such positioning...means spref 
erably, includes an annular ring or swashers5, 
formed of rubber or other suitable (resilient, 
yieldable. material, which is interposed between 34: 
the forward endi 50 of.the rearsection 3. and the 
'rearward end of the filler: element. . . When the 
filler element is in position in the pen...body 
and the body sections:2íandi 3. are:assembled, the 
ring 5t: exerts a slight yielding pressure, against 
...the filler element sufficient to maintain: it in 
its desired position, during all conditions of cus 
tomary use. The ring $5 may be provided With 
notches Or, slotS 52...in its forward: edge to per 
mit air to pass from the outer turnsof-the-capil 
lary space. 3 to the interior of thering; 5 for 
venting the "Çair, as hereinafter: explained. 
The reservoir chamber 1.0 is vented to rat 

-mosphere in Order to maintain the fluid pressure 
in the reservoir equal to atmospheric pressure 
and thus prevent the establishment of a pressure 
differential between the interior, and exterior of 
the pen. Such as might occur, in the absence of 
Such venting, upon a decrease.in atmospheric 
pressure, or upon -an increase in the air, pres 
sure Within the pen, as, for example, when the 
pen is heated by the warmth of the hand. The 
cross-venting, between the several portions of 
the capillary Space, provides relatively complete 
and . Substantially-instantaneous equalization of 
pressure throughout all portions of the interior 
of the pen. The prevention of a pressure-differ 
ential between the interior and:exterior of the 
pen-and-the several portions of the interior in 
Sures that the feed of the peni Will'...not flood: or 
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8 
starve during periods of writing and that the 
pen will not leak: during periods of non-writing. 

In the embodiment of my invention illustrated 
in the drawings (Fig. 1), the pen body is provided 
With a venting System connecting the reservoir 
chamber, ?o with the exterior of the pen, which 
System includes a passage 55 in the rear body 
Section 3, a passage 56 in the tail piece 5, and a 
went outlet 57 at the joint between the rear sec 
tion 3 and tail piece 5. Thus, when the tail piece 
5 is unscrewed slightly, the outlet 57 provides 
free communication between the vent passage. 56 
and the exterior of the pen. On the other hand, 
when the tail piece is Screwed on tightly, the out 
let port 5 may be completely, closed, but pref 
erably the joint is not made air-tight and per 
mits air to leak there-past :at all times so that 
the interior of the pen is alwaySSufficiently Vented 
to maintain the pressure therein substantially at 
atmospheric pressure. 
The pen is filled by merely, dipping the for 

ward or writing end into a supply of ink, the tail 
piece 5 preferably having been unscrewed 
slightly to provide free venting for the interior 
of the pen. Ink is drawn into the pen by capil 
lary action and, by reason of the interconnection 
and capillary relationship between the Several 
portions of the capillary; System within the pen, 
rises to completely fill the capillary System. Ink 
is drawn into the pen, through the arcuate capil 
lary space 3 between the nib.f3 and the feed bar 
30, and thence through the feed slots 33 and 34 
and into the forward end of the capillary Space 
37 and also into the passages. 42 defined by the 
fringe 4. Ink also may be drawn into the nib 
slit 7 and thence into the arcuate space 3. 
In addition, ink may be drawn into the pen 
through the Space between the nib 2 and the 
body i and thence through :the i nib slit 17 and 
nib pierce 8 and into the capillary space, 37 
and also through the slots 26 in the bushing 20 
and into the capillary Space; 3. Where the pen 
is...inserted to a sufficient depth in the body of 
ink, ink may be drawn directly into the slots, 26 
and thence into the capillary space 3. The 
slots,26 provide filling passages of relatively large 
total cross section which permit rapid filling of 
the pen. Ink is drawn; from the slots 26 in the 
bushing 20 and slots 33 and 34 in the feed bar 
30 into the capillary feed passages 42 defined by 
the fringe elements' 43, and also into the portion 
of the capillary space: 37 defined by the consecu 
tive turns of the filler element f. Ink finds its 
way into all portions of the capillary space : 31, 
inasmuch as all of the convolutions thereof are 
interconnected, both along their longitudinal 
lines of juncture, and also by Virtue of the CrOSS 
venting between consecutive turns which is pro 
vided by the openings:39. Ink - thus, rises in: the 
capillary Space: 37 to a height , which depends 
upon the capillarity of the filler element, the lat 
ter, being so formed that it preferably: causeSink 
to rise, substantially to the top of this element 
when the pen is held vertically in respect to the 
surface of the body of ink from which the pen 
is being filled. 

Air which is in the capillary space:37 . When 
the filling operation is initiated is forced out by 
the incoming ink and finds its way through the 
vent passages 55...ands 56 and the outlet port,57. 
All of the several turns of the capillary space 37 
communicates.With the vent passages; 55, and thus 
air passes freely out of all portions of the space 
} 373 at.the, ºreari: endºthereofand there: isºmo, like 
lihood of an airlock retarding or blocking the 
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filling of the capillary space 37. The spiral cap 
illary ink space 37 is self-venting owing to the 
fact that all the convolutions are vented at their 
rear ends and all are intercommunicating. AC 
cordingly, it is not necessary to provide any sep 
arate venting passage within the filler element 
connecting the several portions of the space 37 
and the rear went passage 55. Thus substantially 
all of the void space within the capillary filler 
element f may be of capillary width and utilized. 
as ink-storage space. In the event that an air 
bubble should form in any portion of the capil 
lary space 3, such bubble would tend to rise in 
the capillary filler element until it passes out 
of the top of the latter since all of the Several 
turns or convolutions of the Space 37 are inter 
connected. If an air bubble is blocked against 
rising along a particular portion of the Space 37, 
it will drift into another portion where it can 
find its way out of the rear end of the filler ele 
ment t . The cross-venting between adjacent 
portions of the capillary space 37 provides rapid 
flow of ink or air between the several portions 
and equalizes the fluid pressure within the pen 
rapidly so that any condition which might arise 
tending to cause air-block either during filling 
or writing would quickly be eliminated. 

In a pen constructed in accordance with the 
present invention, the construction of the filler 
element provides substantially complete assur 
ance against air-locking because of the relatively 
free intercommunication between the Several por 
tions of the capillary space. While the pen is so 
constructed that all portions of the capillary 
Space are made to have as nearly equal capillarity 
as possible yet owing to slight variations. in di 
mensions between the various portions of the 
Space 37 which occur in manufacture the cap 
illarity of the several portions of the space 37 
Will vary even if only to a very small degree. 
This slight variation will provide, in one portion 
of the capillary filler element , a capillary path 
having a slightly greater capillarity than in an 
other portion of the filler element. Thus ink will 
tend to rise along the path of highest capillarity 
during filling and air will be expelled along the 
paths of lesser capillarity So that a condition is 
created which will tend to break up any air bub 
bles of Such extent as might tend to cause air 
locking. In addition, the filler element f may 
be provided with a central space 44 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 filling. 
In Writing, when the Writing tip of the pen 

nib 3 contacts the Writing surface, the capil 
larity established between the tip and the writing 
Surface causes ink to be drawn from the pen. 
'Ink to replace that which is withdrawn from the 
point during Writing or which evaporates during 
periods of non-use is drawn from the capillary 
Space 37 through the feed slots 33 and 34 and 
finds its Way into the arcuate space 3 and thence 
into the nib slit 7. Ink also may be drawn into 
the Space 35 above the nib and thence into the 
nib Sit T. 
The feed connecting the capillary space 37 with 

the Writing tip of the nib 3 is so formed as to 
insure that ink will be drawn to the writing tip 
of the nib at all times. Accordingly, the cap 
illarity of the nib slit 7 is the highest of any 
portion of the capillary System which extends 
from the Space 37 to the nib slit T. 

Air to replace ink which is withdrawn from 
the reservoir is drawn into the pen through the 
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10 
several vent passages in a direction opposite to 
that through which air is vented when the pen. 
is filled. 
The capillary filler element may be formed in 

various sizes with the several portions thereof 
Variably dimensioned in accordance with the 
principle indicated in the foregoing description. 
In One practical embodiment of a fountain pen 
employing my invention and wherein the over-all 
dimensions of the pen were similar to those of a 
conventional fountain pen, excellent results were 
obtained by forming the filler element as follows: 
A sheet of silver foil approximately 0.001''' in 
thickness and approximately 8' in length by 
approximately 14' in width was provided with 
perforated projections 38 arranged in rows and 
Columns approximately s' apart extending sub 
stantially throughout the length and breadth of 
the sheet (Fig. 8), except along the forward mar 
ginal portion thereof. The projections were ap 
proximately 0.008’’ in height and the perfora 
tions therethrough were approximately 0.015' in 
diameter across their outer edges. A feathered 
edge was provided on the sheet by forming slits 
42 extending inwardly from the edge approxi 
mately is '' in length and spaced apart approxi 
mately '' longitudinally of the sheet. The 
sheet thus formed was spirally wrapped into a 
roll approximately 0.310' in diameter with 
each convolution thereof abutting the inwardly 
extending perforating projections. The feed slots 
33 and 34 in the feed bar 30 (Fig. 1) and the cap 
illary space 3 were of less width than the spacing 
between opposite wall surfaces of the filler ele 

5 ment but were Wider than the nib slit 6 and 
generally were approximately 0.003' in width; 

- the nib slit was formed approximately 0,001” to 
0.0015' in width. It will be understood that my 
invention is not limited to the foregoing dimen 
Sions and the latter may be varied in accord 
with the principles hereinabove stated Without 
departing from the invention. For example, ex 
cellent results have been obtained by forming 
filler elements from sheets ranging in size from 
8' to 15' in length and 1A' to 2'' in width, in 
which filler elements the spacing between turns 
ranged from approximately 0.008'' for an 8' 
sheet to 0.004'' for a 15'. Sheet. Excellent re 
Sults have been obtained with perforations from 
0.01” to 0.04” in diameter although larger per 
forations may be employed. Excellent results 
have been obtained by spacing the perforations 
approximately 1 mm. apart in roWS Spaced at 
approximately 3 mm. but the spacing may vary 
Substantially. 
Various modifications may be made in the 

structure of the pen without departing from the 
scope of the present invention. For example, in 
stead of forming the projections in the capillary 
filler element by puncturing the sheet from which 
the filler element is formed, the projections may 
be formed without openings as illustrated partic 
ularly in Figs. 10 to 12, inclusive. The projec 
tions 62 may be formed of generally hemispheri 
cal shape thus providing a relatively high degree 
of strength which strongly resists collapse of the 
projections even though substantial pressure may 
be applied to the sheet during the forming or 
assembling operations. In this case, if it is de 
sirable to provide perforations in the sheet for 
cross-venting, Such perforations may be pro 
vided intermediate the projections 62 as indi 
cated at 63. 
The capillary filler element 60 illustrated in 

Figs, 10 to 12, inclusive, may be formed of any 
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Suitable material such as described in connection 
with the first embodiment above described and 
may be provided with a fringe 64 generally, Simi 
lar to that previously described. 

If desired, the filler element may be formed 
from a plurality of sheets (such as the sheet 36 
forning the filler element f shown in Fig. 6 
or the sheet 6 forming the filler element 
60 shown in Fig. 10) spirally wrapped together 
instead of from a single sheet. Such a con 
Struction is illustrated in Fig. 15 wherein the 
filler-and-reservoir element 70 is formed by a 
plurality of sheets 7 which preferably are simi 
lar to the sheets 36 a.bove- described. However, 
for simplicity in manufacture and assembly. I 
prefer to form the filler element from a single 
Sheet. 

In order to aid in the feed of ink from the cap 
illary. Space within the capillary filler element to 
the feed slots in the feed bar, and particularly to 
provide one or more feed paths directly connect 
ing the outermost turns of the capillary space 
with the feed slots, a plurality of transverse feed 
passages may be provided adjacent the forward 
end of the capillary filler element intersecting 
the several turns of the capillary space at its 
forward end. Such an embodiment óf mily: in 
vention is illustrated particularly in. Figs. 13 and 
14 wherein the forward end wall of the body sec 
tion 70 defining the reservoir chamber, the rear 
ward end Wall of the mounting bushing Ti and 
the rearward end wall of the feed bar. 72' are pro 
vided with a series of grooves T3: such as may be 
formed by a knurling operation. Thus, a large 
number of intersecting, feed passages are: pro 
vided across the faces of the respective numbers, 
which feed passages serve to connect the for 
ward ends of the several portions of the capillary 
filler element and the several feed passages, such 
as the feed slots 74 and 75 in the feed bar: 2 
which lead to the nib slit (not : shdöWn). 
... Various arrangements of projections and per 
'forations in the sheet may be employed in addi 
tion to those shown in Figs. 6 and 10. For ex 
ample, they may be arranged in spaced rows ex 
tending at an angle to the direction of wind of 
the sheet. Also they may be spaced variably 
instead of uniformly, in the direction of Wind. 
In the latter case the spacing of the rows may be 
graduated So that an equal or an approximately 

: equal number of rows are disposed in each turn 
when the sheet is rolled into spiral form. 
From the foregoing it will be seen that the 

present invention provides a capillary fountain 
pen wherein the capillary filler element may be 
formed Simply and inexpensively front any one 
of a relatively large number of suitable materials. 
While the filler element may be formed if desired 
-by simple hand operations, it lends itself readily 
to quantity production. The assembly of the 
filler element in the pen body does not require any 
Special tools or the use of any accurately ma 
chined or close-fitting parts. While it is, of 
course, desirable that the nib and feed bar be 
accurately formed and positioned, on the other 
hand the capillary filler element itself requires 
no close fit With the associated members. 
The capillary filler element is so formed that 

it provides in a pen of any particular over-all 
Size a maximum of effective ink space, that is, a 
maximum Volume of ink storage space which 
will fill by capillary action during filling of the 
pen, retain the ink during periods of non-writing 
and Write out the ink during writing and which 
.Will refill and write out repeatedly. The wall 
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member from which the capillary filler element 
is formed may be made of very thin metal and 
thus consumes a relatively. Small percentage of 
the total volume of the capillary filler element. 
On the other hand, by virtue of the novel con 
Struction of the capillary filler element, all of the 
Wall portions which define capillary SpaceS are 
positively and accurately self-spacing to provide 
a relatively rigid filler element and to maintain 
the several portions of the filler element spaced 
throughout the assembly of the pen and all Ordi 
nary conditions of use. The Self-spacing of the 
convolutions of the filler element provides a mini 
mum of obstruction of the capillary Space. More 
over the filler element being inherently self-rigid 
does not require any Supporting or mounting 
means but may be inserted directly in the reser 
Voir chamber of a pen body and may be Supported 
Solely by engagement with the end and Side Walls 
of the chamber. Where a resilient positioning 
member is provided as described herein above, 
such member may be of relatively small dimen 
Sions and thus does not consume any Substantial 
Space Within the ink reservoir chamber, 
The capillary filler element is so formed as to 

be self-venting and, therefore, will free itself of 
any tendency to air-lock either during filling or 
Writing. The cross-venting between the Several 
convolutions of the capillary space insures a high 
degree of equalization of the fluid pressure in all 
portions of the pen and thus prevents leakage 
which might otherwise occur owing to changes in 
temperature or pressure. Moreover the provision 
of relatively free intercommunication between 
the several portions of the capillary space, to 
gether with the provision of an ink space of rela 
tively large cross section, permits rapid filling of 
the pen. The equalization of pressure Within 
the pen and the numerous feed passages connect 
ing the capillary filler element with the writing 
element insures a uniform and free feed of ink 
during Writing and the pen does not starve Or 
flood. 
The capillary filler element is so formed that 

Substantially all of the capillary Space is of uni 
form capillarity and the capillary connection be 
tween the capillary space within the filler element 
and the Writing element has a minimum of Sharp 
corners or Sudden changes of cross-sectional area, 
and thus there is a minimum possibility of capil 
lary edge effect occurring within the capillary 
path. Accordingly, the pen has a relatively high 
Write-out capacity and a relatively high effective 
Storage capacity. 

TI 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 inven 
tion as defined by the claims that follow. 

I claim: 
1. A fountain pen comprising a body having a 

reserVoir section and a feed section, a Writing elle 
ment at the forward end of said body, feed means 
in Said feed section associated with said writing 
element, and a capillary filler-and-reservoir elle 
ment formed of perforated sheet material dis 
posed in said reservoir section and having spaced, 
Opposed Wall portions and means on said wall. 
portions and abutting opposing wall portions for 
maintaining the Spaced relation thereof whereby 
Said Wall portions define therebetween a capillary 
ink storage space extending longitudinally of said 
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reservoir section and in ink feeding relation with 
Said feed means. 

2. A fountain pen comprising a body having a 
reservoir section and a feed section, a Writing elle 
ment at the forward end of said body, capillary 
filler-and-reservoir means in said reservoir Sec 
tion including opposed wall portions of non 
absorbent sheet material, means maintaining Said 
wall portions disposed in predetermined spaced 
relation to define a plurality of capillary ink stor 
age spaces therebetween, said wall portions hav 
ing spaced openings extending therethrough pro 
widing communication between the capillary 
spaces on opposite sides of said wall portions, 
and capillary ink feed means in said feed section 
connecting said ink storage Space in ink feeding 
relation with said Writing element. 

3. A fountain pen comprising a body having a 
reservoir section and a feed section, a Writing elle 
ment at the forward end of Said body, capillary 
filler-and-reservoir means in said reservoir Sec 
tion including opposed wall portions of sheet ma 
terial disposed in said reservoir section, at least 
certain of said wall portions having projections 
extending therefrom for abutting and spacing the 
opposing wall portions, whereby said opposed Wall 
portions define capillary ink storage Spaces ex 
tending along said reservoir section, and Openings 
in said wall portions providing communication 
between said capillary spaces On opposite sides 
of said wall portions, and capillary ink feed means 
in said feed section connecting said ink storage 
space in ink feeding relation with said Writing 
element. 

4. A fountain pen coin prising a body having a 
reservoir section and a feed section, a Writing elle 
ment at the forward end of said body, capillary 
filler-and-reservoir means in said reservoir Sec 
tion and retaining the ink therein by capillary 
action including a spirally rolled Wall member of 
non-absorbent sheet material, and means on said 
wall member for spacing consecutive convolutions 
thereof predetermined distances apart to provide 
therebetween a continuous capillary ink storage 
Space of Spiral cross Section extending longitudi 
nally of Said reservoir Section, and capillary ink 
feed means in Said feed Section connecting Said 
Storage Space in ink feeding relation. With said 
Writing elements. 

5. A fountain pen comprising a body having a 
reservoir section and a feed section, a Writing elle 
ment at the forward end of said body, capillary 
filler-and-reservoir means in said reservoir sec 
tion including a spirally rolled wall member hav 
ing projections extending therefrom and abutting 
adjacent convolutions of said wall member there 
by spacing consecutive convolutions to form a 
continuous capillary ink Storage Space of spiral 
cross section extending longitudinally of said res 
ervoir section, and openings through said wall 
portions providing communication between the 
portions of the storage Space on opposite sides of 
Said Wall portions, and capillary ink feed means 
in said feed section connecting said storage Space 
in ink feeding relation with said Writing element. 

6. A fountain pen comprising a body having a 
reservoir section and a feed Section, a Writing ele 
ment at the forward end of said body, feed means 
in said feed section associated with said Writing 
element, and a capillary filler-and-reservoir elle 
Inent formed from non-absorbent sheet material 
disposed in said reservoir section and spirally 
wrapped upon itself, means Spacing the convolu 
tions of said sheet material predetermined dis 
tances apart to define therebetWeen a Continuous 
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4. 
capillary ink space of generally spiral cross Sec 
tion, said sheet material having its forward end 
portion formed with a plurality of slits providing 
feed passages of greater capillarity than said cap 
illary space and connected in feeding relation to 
Said feed means. 

7. A fountain pen comprising a body having a 
reservoir Section and a feed Section, a Writing elle 
ment at the forward end of said body, a capillary 
filler-and-reservoir element formed from a, mem 
ber of sheet material of convolute form, and have 
ing therein means spacing the convolutions of 
said sheet whereby they define a capillary ink 
Storage space therebetWeen, and vent openings 
extending through said convolutions and provid 
ing communication between the portions of said 
capillary Space on opposite sides of said convo 
lutions, and capillary ink feed means in said feed 
Section connecting said ink storage space in ink 
feeding relation with said writing element. 

8. A fountain pen comprising a body having a 
reservoir section and a feed section, feed means 
disposed in said feed section, a pen nib associated 
With Said feed means, capillary filler-and-reser 
Voir means in Said reservoir section including a 
sheet element of convolute form, means main 
taining said convolutions in predetermined spaced 
relation to define a continuous capillary ink stor 
age Space therebetween of spiral cross-sectional 
shape and extending longitudinally of said reser 
Voir section, said convolutions being provided with 
Spaced openings therethrough of predetermined 
size and arrangement providing communication 
between the portions of said space on opposite 
sides of said convolutions, the innermost convo. 
lution defining an air vent passage of greater di 
ameter than the spacing between adjacent con 
volutions and extending longitudinally of said 
sheet element member, said innermost convolu 
tion having Spaced openings extending there 
through providing communication between said 
air passage and Said ink storage spaces, and 
means for venting said air passage to atmosphere. 

9. A fountain pen comprising a body having a 
reservoir chamber and an opening extending from 
said reservoir chamber through the forward end 
of said body, a nib in said opening, a feed bar in 
said opening and having a feed channel therein 
communicating with Said reservoir chamber and 
in ink feeding relation to Said nib, and a capil 
lary filler-and-reservoir element in Said reservoir 
chamber including a sheet of non-absorbent ma 
terial Spirally rolled Upon itself to define a con 
tinuous spiral inkstorage space of capillary width, 
the convolutions of Said sheet having spaced pro 
jections of predetermined heights abutting adja 
cent convolutions for maintaining Said convolu 
tions in said predetermined, substantially uni 
formly spaced relation, said capillary filler-and 
reservoir element being disposed With one end 
abutting said feed bar to place said spiral space in 
ink feeding relation with said feed channel. 

10. A fountain pen comprising a body having 
a reservoir chamber and an opening extending 
from said reservoir chamber through the forward 
end of said body, a nib in said opening, a feed 
bar in said opening and having a feed channel 
therein communicating With said reservoir cham 
ber in ink feeding relation to Said nib, a capil 
lary filler-and-reservoir element in said reservoir 
chamber and including a sheet of material Spi 
rally rolled upon itself, with consecutive turns 
thereof spaced apart to define a continuous Spiral 
ink storage space of capillary width, Said sheet 
being of sufficiently rigid material to maintain its 
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rolled shape, and having spaced openings: of pre 
determined sizes and arrangement extending 
through, adjacent convolutions thereof for con 
necting the portions of said Spiral Space. On oppo 
site sides of said convolutions, said capillary filler 
and-reservoir element being disposed with one 
end abutting Said feed bar to place said Spiral 
Space in ink feeding relation. With Said feed chan 
ne. 

11. A fountain pen comprising a body having 
a reservoir chamber and an opening extending 
from said reservoir chamber through the forward 
end of said body, a nib in Said Opening, a feed bar 
in Said opening and having a feed channel there 
in Communicating With Said reservoir chanber 
and in ink feeding relation to said nib, a capil 
lary filler-and-reservoir element in said reservoir 
chamber including a sheet of material spirally 
rolled upon itself to define a continuous spiral 
space of capillary width, the convolutions of said 
Sheet having Spaced projections abutting adja 
cent convolutions thereof for maintaining said 
convolutions in Said spaced relation, and spaced 
openings extending through said convolutions for 
connecting the portions of Said Spiral Space on 
opposite: Sides of Said convolutions, said capillary 
filler-and-reservoir element being disposed with 
one end abutting said feed bar to place said spiral 
Space in ink feeding relation with said feed chan 
nel. 

12. A fountain pen comprising a body having 
a reservoir Section and a feed section, a Writing 
element at the forward end of said body, ink feed 
means in Said feed Section and having a capillary 
ink feed passage connected to Said writing ele 
ment, a capillary filler-and-reservoir element in 
said reservoir section including a member of sheet 
material rolled upon itself, the convolutions of 
said member having projections thereon main 
taining the convolutions in Spaced relation to de 
fine a capillary ink storage Space of spiral cross 
section and openings through Said convolutions 
providing communication between the portions of 
said ink storage space on opposite sides of Said 
member, and resilient means abutting the rear 
end of said capillary filler-and-reservoir element 
for positioning said filler element in Said reser 
voir section in abutment With Said feed means to 
maintain said capillary Space in ink feeding re 
lation with the ink feed passage in said feed 
I?6311S. 

13. A fountain pen comprising a body having a 
reservoir section and a feed section, a writing 
element at the forward end of said body, ink feed 
means in said feed section associated with said 
writing element, and having a capillary ink feed 
passage therein, a capillary filler-and-reservoir 
element in said reservoir section including a Spi 
rally wrapped member of perforated sheet mate 
rial, means maintaining the convolutions of said 
member in spaced relation whereby the latter de 
fine a continuous spiral capillary ink storage 
space open at its forward end, with the convolu 
tions of said Space intercommunicating through. 
the perforations in said sheet, and means for po 
sitioning said filler-and-reservoir element in Said 
reservoir section in abutment With said feed 
means to maintain said spiral capillary Space in 
ink feeding relation with said feed means. 

14. A fountain pen comprising a body having a 
reservoir section and a feed Section, a writing 
element at the forward end of Said body, ink feed 
means in said feed section associated With Said 
Writing element, and having a capillary ink feed 
passage therein open at its rear end, a capillary 
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filler-and-reservoir element in said reservoir Sec 
tion including a spirally rolled sheet, means 
maintaining the convolutions, thereof in Spaced 
relation whereby the latter define. a continuous 
spiral capillary ink storage space. Open at both 
ends, said sheet having openings in said convolu 
tions providing communications between por 
tions of Said ink storage Space on Opposite sides 
of said convolutions, a resilient annular member 
abutting the rearward end of said filler element 
and in axial alignment therewith for positioning 
said filler-and-reservoir element in Said reservoir 
section in abutment with said feed means to 
maintain said spiral capillary space in ink feed 
ing relation. With said feed means, and a vent 
passage in said body extending rearwardly from 
said reservoir section, said annular member hav 
ing a passage therein connecting the rear ends 
of substantially all of the turns of said Spiral 
Space to Said vent passage. 

15. A capillary filler-and-reservoir element for 
a fountain pen comprising a sheet of non-ab 
sorbent material Spirally rolled upon itself and 
defining between the convolutions thereof a con 
tinuous ink storage Space of Spiral croSS-Section 
and capillary. Width, and Spaced projections on 
said sheet abutting adjacent convolutions for 
maintaining the latter in predetermined spaced 
relation between approximately 0.004' and ap 
proximately 0.008'. 

16. A capillary filler-and-reservoir element for 
a fountain pen comprising a sheet of material 
spirally rolled upon itself, means maintaining the 
convolutions of said sheet in spaced relation 
Whereby there is defined between said convolu 
tions a continuous ink storage space of spiral 
cross-Section and capillary Width, said sheet hav 
ing Spaced openings extending through the con 
Volutions thereof providing communication be 
tween the portions of Said capillary space on op 
posite Sides of said convolutions. 

17. A capillary filler-and-reservoir element for 
a fountain pen comprising a sheet of material 
Spirally rolled upon itself and defining between 
the convolutions thereof a continuous spiral ink 
storage Space of capillary width, said sheet having 
Spaced projections thereon abutting adjacent 
convolutions for maintaining the latter in spaced 
relation and spaced openings extending through 
Said sheet providing communication between the 
portions of Said capillary space on opposite sides 
of Said convolutions. 

18. A capillary filler-and-reservoir element for 
a fountain pen comprising a sheet of material 
spirally rolled upon itself and defining between 
the convolutions thereof a continuous Spiral ink 
storage space of capillary width, Said sheet hav 
ing spaced projections thereon abutting adjacent 
convolutions for maintaining the latter in spaced 
relation and openings extending through at least 
certain of said projections providing communica 
tion between the portions of Said capillary Space 
on opposite sides of said convolutions. 

19. A capillary filler-and-reservoir element 
comprising a sheet of non-absorbent material 
spirally rolled upon itself and defining between 
the convolutions thereof a continuous ink storage 
space of spiral cross-section and capillary width, 
said sheet being formed at a marginal portion 
thereof adjacent an end of said filler-and-reSer 
voir ellement with a slit defining a capillary, feed 
passage of greater capillarity than said storage 
space and connected in ink feeding relation to 
said spiral capillary Space. 

20. In a fountain pen having a pen body 
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formed with a vented reservoir chamber, and a 
writing element at one end of said body, a capil 
lary filler-and-reservoir element in said chamber 
comprising non-absorbent Wall means defining a 
continuous, substantially unobstructed ink stor 
age space of substantially uniform capillary width 
and generally spiral cross-section extending lon 
gitudinally substantially throughout the length 
of Said reservoir chamber, the convolutions of 
said Space being interconnected at predetermined 
spaced points throughout their length and breadth 
and open at both ends, and connected in feeding 
relation to Said Writing element. 

21. A fountain pen comprising a Writing ele 
ment, and a capillary filler-and-reservoir element 
including a Wall-forming member of non-absorb 
ent sheet material rolled upon itself, means spac 
ing the convolutions of said sheet apart whereby 
said convolutions provide spaced, continuous wall 
Surfaces defining therebetween a continuous cap 
illary ink storage Space of spiral cross-sectional 
shape, Said member having spaced openings of 
predetermined sizes and arrangement extending 
through the convolutions thereof and providing 
communication between the portions of said stor 
age Space on opposite sides of said convolutions, 
said ink Storage Spaces being connected in ink 
feeding relation. With Said writing element. 

22. A fountain pen comprising a writing ele 
ment, a capillary filler-and-reservoir element in 
cluding a wall-forming member of sheet material 
rolled upon itself with the convolutions thereof 
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spaced apart and providing spaced, continuous 
wall Surfaces defining therebetween a continuous 
capillary ink storage space of Spiral cross-section 
all shape, said member having Spaced projections 
extending from said convolutions and abutting 
adjacent convolutions for maintaining the Spaced 
relation thereof, and openings extending through 
at least certain of said projections and providing 
communication between the portions of said 
space on opposite sides of said convolutions, and 
capillary ink feed means connecting said ink stor 
age Space in ink feeding relation with said Writ 
ing element. 
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