F. R. WITTNEBERT

FOUNTAIN PEN

May 29, 1951

2 Sheets-Sheet 1

Filed June 13, 1946

7777727

INVENTOR.

Frederick R. Wittnebert

"BY

A len > Craceet

%74



May 29, 1951 . F.R WITTNEBERT . 2,554,654

FOUNTAIN PEN

Filed June 13, 1946 2 Sheets-Sheet 2

| o INVENTOR.
Frederick R. Wittnebert

BY




Patented May 29, 1951

2,004,654

UNITED STATES PATENT OFFICE

2,554,654
FOUNTAIN PEN

Frederick R. Wittnebert, Chicago, Ill., assignor to
The Parker Pen Company, Janesville, Wis., a

corporation of Wisconsin

Application June 13, 1946, Serial No. 676,514
(CL 120—-50)

16 Claims.

1

This invention relates to improvements in
fountain pens and particularly to improvements
in fountain pens of the type having an ink res-
ervoir which is filled solely by capillary action.

An object of the present invention is the pro-

~vision of an improved fountain pen of the capil-
lary filling type which can'be filled by merely
inserting the end of the pen in a supply of ink
and which does not require manipulation of a
filling mechanism having moving parts.

Another object of the invention is the pro-
vision of an improved fountain pen of the type
wherein the ink is entirely maintained under
capillary control and is not responsive to influ-
ences tending to produce leaking or non-uni-
formity of flow of ink from the pen in writing, as,
for example, changes in atmospheric pressure
such as occur when the pen is carried in an air-
plane, or changes in temperature such as occur
when the pen is warmed by the heat of the hand
in writing.

Stiil another object of the invention is the
provision of a capillary filling fountain pen hav-
ing improved filling and feeding. means, which
pen has increased ink capacity, can be filled
rapidly and can be written out, refilled and
written out indefinitely without decrease in ef-
fective ink capacity.

Still another object of the invention is to pro-
vide an improved fountain pen of the capillary
filling type, which is simple to manufacture,
easy to assemble, and which will operate for a
iong period of use without adjustment or replace-
ment of parts.

A further object of the invention is the pro-
vigion in a capillary filling fountain pen of an
improved capillary filler element which extends
substantially throughout the length and breadth

_ of the ink reservoir and which is formed of mem-
. bers so constructed and arranged that they oc-
~ cupy a relatively small portion of the total vol-
ume of the ink reservoir thereby providing in-
creased ink capacity in the reservoir.

Another object of the invention is the provi-
" sion of a capillary filling fountain pen having
improved feed means which prevents the forma-
ticn of air locks in the feed, which insures that
ink is maintained at the point of the nib at all
times, which provides constant and uniform ink
flow to the nib during writing, and which ef-
fects substantially complete write-out of ink from
the reservoir.

Another object of the invention is the provi-
sion of a capillary filling fountain pen having

. improved pressure equalizer means whereby the |
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pressure in all portions of the interior of the pen
is maintained substantially the same, thereby
preventing leaking and which maintains atmos-
pheric pressure on the ink when the pen is used
in writing, thereby preventing flooding or starv-
ing of the ink feed and insuring a continuous,
even feed of ink to the nib.

A further object of the invention is the provi-
sion of an improved capillary filling fountain
pen wherein the capillary filler element is so
constructed that substantially all of the capillary
passages or cells thereof are individually placed
in direct, capillary filling relation with a supply
of ink in filling, thereby insuring rapid filling of
the pen.

Another object of the invention is the provi-
sion of a capillary filling fountain pen having im-
proved filling and feeding means which provides
a plurality of feed paths extending along the ink
reservoir which are of greater capillarity than
the remaining capillary spaces and arranged to
provide continuity of the body of the ink in the
pen and prevent the establishment of air lock-
ing conditions tending to stop or restrict the fill-
ing or feeding of the pen.

Another object of the invention is the provi-
sion of an improved capillary filler element for
a fountain pen which takes the form of a plu-
rality of radially disposed thin walls or fins ex-
tending longitudinally of the reservoir and de-
fining a plurality of ink passages or cells ex-
tending longitudinally of the reservoir and con-
verging inwardly toward a central feed element,
which cells have filling openings at their rear
ends for rapid filling, feeding openings at their
front ends for feeding ink longitudinally to-
ward the nib and feeding openings at their side
edges providing communication between each
of the cells and the central feed element for feed-
ing ink laterally to the feed element.

Still another object of the invention is the
provision of improved ink feed means for a capil-
lary filling fountain pen which feed means has
sufficient capillarity to insure the feeding of ink
from the reservoir to the nib; which is directly
connected in feeding relation to the ink in the
reservoir; which extends substantially through
the length of the reservoir; and which provides
continuity of the body of ink during both filling
and feeding to provide rapid filling and con-
tinuous and even feeding, and substantially com~
plete write-out of ink in the reservoir.

Another object of the invention is the provision
of s capillary filling fountain pen having pres-
sure equalizing means including an air pas-
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sage extending throughout the length of the
ink reservoir and adapted to communicate at its
front and rear ends with the exterior of the pen to
maintain equal pressure throughout the pen at
all times and to maintain atmospheric pressure
within the pen when the pen is used in writing.

Other objects and advantages of the invention
will appear from the following description, taken
in connection with the appended drawings, in
which:

Figure 1 is a view of a longitudinal, vertical
cross-section taken through a fountain pen em-
bodying the present invention;

Figure 2 is fragmentary top plan view of the
forward portion of the pen;

Figure 3 is a transverse cross-sectional view
taken along the line 3—3 of Figure 1;

Figure 4 is a transverse cross-sectional view
taken along the line 4—A4 of Figure 1;

Figure 5 is an enlarged, fragmentary trans-
verse cross-section of view taken along the line
5—5 of Figure 1;

Figure 6 is an enlarged, fragmentary view
showing a portion of the structure of Figure 5;

Figure 7 is an enlarged, fragmentary cross-
section taken along the line 7—7 of Figure 6;

Figure 8 is an enlarged, fragmentary view of
a portion of the cell structure illustrating some-
what diagrammatically the position which the
ink takes in one of the cells during filling;

Figure 9 is an enlarged, fragmentary view of a
portion of the cell structure showing somewhat
diagrammatically the manner in which the air
lock is prevented;

Figure 10 is an enlarged, fragmentary view ot
a portion of the cell structure showing somewhat
diagrammatically the feeding of ink from a cell,
and

Pig. 11 is a fragmentary, longitudinal cross-
sectional view through the forward, or nib end,
of a second embodiment of the invention.

It will be understood that while a fountain
pen of the pocket type is illustrated herein, the
invention may, with suitable structure modifica-
tions, be adapted to fountain pens of the desk
type, such as are normally used with desk

_stands, or to convertible fountain pens which
~can be used as either pocket pens or desk pens.

Referring now particularly to Fig. 1, the
fountain pen, according to a preferred embodi-

~ment of the invention, includes an elongated
body formed of a suitable material, such as hard
rubber or a plastic, as for example “Lucite”
(methyl methacrylate resin). 'The body includes
_ 2 hollow barrel | having a chamber 2 defining
an ink reservoir which extends throughout a
substantial portion of the length of the barrel.

A pen section 4 is secured in the forward or
nib end of the barrel {, as by screw threads 8,
and may be positioned by a shoulder & which
abuts the end of the barrel §. A suitable writing
element which may take the form of a nib 7,
associated with a feed bar g, is received in close
fitting engagement in a bore 5, extending
through the pen section 4. The feed bar 8, which
is' essentially cylindrical in shape, is provided
w1ph a generally channel-shaped slot or groove
9 in its upper portion for a purpose which will
be later explained. The groove § is open at its
rear end and is closed at its forward end by an
end wall 18, which is inclined to prevent the
lower portion from bearing on the writing sur-
facc; when the pen is held at the usual writing
angle,

The pen nib 7 may be of conventional form,
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including a body {1 having a pierce 12 and a nib
slit 13 extending therefrom and defining two nib
sections (4. The nib T is firmly seated in the
bore 5, and extends along the feed bar so that
the nib sections bear against and extend beyond
the end wall 12; the feed bar 8 (Fig. 3) being re-
lieved appropriately to accommodate the body
{1 of the nib.

A front end cap I5 may be provided for en-
closing the nib end of the pen and may be se-
cured to the barrel |, as by screw threads {€, or
in any other suitable and well known manner.
The cap {5 is formed with a shoulder 1T adapted
to abut the pen section 4 to prevent the cap 15
from being screwed down too far onto the barrel
{, and injuring the nib 7.

Removably secured on the rear end of the
barrel | is a rear end cap 20, which closes the
chamber 2 ang forms with the adjacent end of
the barrel | an end space or chamber 2[. The
rear end cap 20 preferably is attached to the
barrel | by a bushing 22 having a body 23
threaded into the barrel | and a reduced neck
24 onto which the rear end cap 20 may be
screwed.

Means are provided for filling the pen by cap-
illary action when the end of the pen is intro-
duced into a supply of ink. Such means also is
effective to maintain the ink in the pen entirely
under capillary control at all times so that thetre
is no free body of ink within the pen which is
subject to influence tending to cause leakage,
such as changes in atmospheric pressure or
changes in temperature of the air in the pen.
During writing the capillary filler means aids in
controlling the feed of ink to the nib to provide
3 continuous, even supply of ink to the nib.

The capillary filler means includes a capil~
lary cell structure 2% extending substantially
throughout the length and breadth of the ink
reservoir, and which is formed by a plurality of
walls or fins 26 extending in generally radial
directions from adjacent the wall of the chamber
2 to inwardly short of the center. Each wall
or fin 26 extends longitudinally substantially
throughout the length of the chamber 2 and
is formed from a suitable material which is
wettable by the usual inks but is relatively inert
thereto and will not deteriorate over a long pe-
riod of use. In addition, the material has suffi-
cient rigidity so that the fins retain their shape
and position during use. A metal such as stain-
less steel has been found to be highly satisfac-
tory for use in forming the fins, although other
materials such as silver, mica or a plastic may
be used.

The fins 26 are spaced apart, preferably equal-
ly, to provide passages or cells 27 of capillary
widths between adjacent fins. Owing to the ra~
dial arrangement of the fins, the spaces 27 taper
inwardly and are generally wedge shape in cross-~
section. At their outer side edges the fins 26
preferably extend to the walls of the chamber 2
and are spaced apart as by arcuate, flange-like
edges 28, each of which bears against the body
of an adjacent fin 26 at the outer edge portion
thereof (Fig. 6).

At their inner side edges, the fins 26 terminate
short of the center of the chamber 2 and thus
a central space 29 is provided, which receives a
feed element described hereinafter. The fins 26
are spaced apart at their inner side edges in a
manner which will provide communication be~
tween all of the cells 27 and the central space

75 or passage 29, For this purpose, alternate fins
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26 may be provided with corrugations or beads
30 extending throughout a pertion of the length
of such fins. At least two of the corrugations 30
on each alternate fin projeet in opposite direc-
tions from the plane of the fin to bear respec-
tively against the two adjacent fins on either
side of the fin on which the corrugations are
formed.

The fins 28 are made as thin as practicable,
consistent with mechanical strength and rigidity,
in order that the largest number of cells of pre-
determined wall-to-wall width may be provided
in a chamber of predetermined size. Thus, by
forming the fins of very slight thickness, the
maximum ratio of capillary cells space to total
volume of the ink reservoir is obtained.

The central passage 29 receives and is sub-
stantially filled by a feed element which may be
formed as a wick 35. The wick 35 extends along
" the central passage 2§ in feeding relation with
the open inner side edges of the cells 21 and
and extends into the groove 9, and throughout
the length thereof. The wick 35 fills the groove
9 and bears against the underside of the nib T
whereby the capillary passages in the wick 35 are
in ink feeding relation with the pierce (2 and
slit 13. Preferably, the portion of the wick which
extends forwardly of the capillary cell structure
has a greater eapillarity than the remainder of
the wick. This may be accomplished by forming
the groove 8 of such size that the wick is slightly
compressed between the walls of the groove 9
and the top wall of the bore 8 rearwardly of the
nib and between the walls of the groove 9 and
the nib 1. This compression also insures that the
wick 35 is retained firmly in feeding relation to
the nib pierce 12 and nib slit {3.

The wick 35 is formed from a large number
of strands or fibers which provide a plurality of
capillary paths extending in a generally longi-
tudinal direction through the central passage 29
. and which are in eommunication with the capil-
lary eells 27. Preferably the wick 35 is formed
from a material which provides the necessary
capillarity, which is sufficiently flexible to pro-
vide the desired contact with adjacent elements
of the pin and which is sufficiently resilient to
retain such contact. Preferably the material is
non-absorbent and is not deteriorated by con-
ventional inks. In one successful embodiment,
the wick was formed by a bundle of essentially
parallel 20 denier nylon threads each consisting
of 20 filaments, although other materials such as
other plastics, ceramic material or vegetahle or
animal fibers may be used.

A pad 40 may, if desired, be provided at the
* front end of the chamber 2 in surrounding en-
gagement with the wick 35 and is seated be-
tween the ends of the fins 26 and the adjacent
ends of the pen section 4 and feed har 8. The
pad 48 is formed of a suitable material provid-
ing capillary passages having a greater capil-
larity than the capillary cells 27 and which mate-
rial is wettable by the ink but preferably non-
absorbent and will not deteriorate over a long
period of use. I have found that nylon or spun
glass is very satisfactory for forming the pad.
In order to assist in positioning the pad 40 and
the fins 2§, the bharrel { is formed at its forward
end with g shoulder @2 agamst Whlch the pad
48 seats.
bar § are in pOSItlon thexr ends are flush with

the shoulder 42 and provide additional seating for

. the pad 48. The pad 40 is formed with an open-
ing 41 to accommodate the wick.
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The fins 26 are held in position at their rear
ends by a screen 43 which extends across the
rear end of the chamber 2 and which preferably
is secured between the bushing 22 and a shoulder
44 formed in the barrel. When the bushing 22
is screwed into place it forces the fins 26 firmly
against the pad 49 which in turn is forced against
its seat and thus the fins 26 are firmly secured
in- position.

The screen is formed with openings which pro-
vide relatively free communication hetween the
Since the
pen harrel is open across substantially its entire
rear end area, the cells have relatively free com-
munication with the chamber 2i (and the exte-
rior of the psn when the rear end cap 29 is re-
moved) over substantially their entire rear end
area. The screen may be formed of any suitable
material which will retain its rigidity and which
is not deteriorated by the ink. Metal such as
stainless steel has been found suitable for form-
ing the screen, although suitable plastics may
be used.

Extending from the chamber 2! along the
chamber 2 to the front end of the pen is a vent
or pressure equalizer passage 46. This passage
may be defined by a trough member 47, formed
of suitable material, such as stainless steel, dis-
posed in the upper portion of the chamber 2, and
by a grocve 48 (Fig. 3) formed in the upper
wall of the bore 5, which extends through the
pen section 4. In order to accommodate the
trough member §7, portions of certain of the fins
26 may be cut away (Fig. 5). Additional venting
preferably is provided by one or more additional
pressure equalizer passages which are generally
similar to the passage 48, but spaced therefrom
around the periphery of the chamber 2, and
which preferably terminate at the forward end
of the cell structure 25 although they may ex-
tend through the pen section 4.

In order to provide communication between the
passage 46 and the adjacent cells substantially
throughout their lengths the trough member 41

. preferably is formed with openings 49, although

it may be formed as a screen. Alternatively, the
passage 46 may be provided by omitting a suitable
number of fins 26 at the upper portion of the
chamber, the spacing of the fins at either side
of the sector shaped space created by the omis-
sion of fins being maintained by suitable spacer
means (not shown) such as an extenqed flange
on one of the fins.

The air passage 46 provides free air com-
munication between the interior of the pen and
the atmosphere, when the front end cap is re~
moved for writing or when the rear end cap is
removed for filling the pen and thus, all of the
ink in the pen is maintained at atmospheric
pressure when either end cap is removed. The
the pressure in all
portions of the pen so that when both end caps
are in position closing the respective ends of
the pen, the pressure within the pen body and
t will be under-
stood that when both caps are in position clos-
ing the ends of the pen, changes in atmospheric
pressure may not be reflected immediately by
similar changes within the pen; however, when
either cap is removed, the pressure within the
pen immediately is equalized with that of the
atmosphere. Where either end cap is vented the
pressure within the pen interior will remain at
atmospheric pressure.

It will be seen that since each of the cells is
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< in air communication with the chamber 21, the
pressure of the air on the ink at the rear ends
of all of the cells is substantially equal. How-
ever, in order to provide full and immediate
equalization of pressure within all of the cells
whenever any changes in pressure take place
in any portion of the pen, a plurality of openings
50 are provided in each of the fins.

The pen is filled by placing the capillary cells
- in capillary filling relation with a supply of ink.
Preferably the pen is filled at the rear end by
removing the rear end cap and inserting the rear
end of the pen in a supply of ink to such depth
that the rear ends of the cells are below the
- surface of the ink supply, and the cells are in-
dividually in capillary filling relation with the
ink supply. The capillary action of the cells and
the wick causes ink to be drawn into both the
cells and wick and to rise therein. Sinee the
cells are in substantially direet filling relation
- with the ink supply (through the openings in
the sereen) ink will be drawn directly into each
cell. Since the cells are individually and directly
in communication with the ink supply, through
the openings in the screen and since the cells
present a relatively large total cross-sectional
area ink will be drawn into the pen at a relatively
rapid rate and the filling operation will require
a period of only a few seconds. The wick and
- the inner portions of the cells provide paths of
greater capillary than the outer portions of the
. cells. Accordingly ink will rise along the former
paths in advance of its rise along the portions
of the cells remote from the wick. ‘The formation
which ink will assume in the cells is illustrated
in a generally diagrammatic way in Figure 8.

During the filling, ink will rise in the wick 25
toward its upper end until the wick is completely
filled and will enter the nib slit 13. Ink also
may be drawn from the wick 25 into the capillary
spaces in the pad 40 to fill such spaces; in any
event when the pen is placed in writing position,
the pad will draw in ink from the adjacent ends
of the cells and become saturated. Thus, the
ink in the wick 285, the pad 49 and the cells 27
and nib slit 13 forms a substantially continuous
body of ink all of which is in passages or cells
of capillary size.

Air which is in the capillary cells and wick
prior to filling the pen is forced out during the
filling by the ink which is drawn into the cells
and wick. This air is foreed out of the front ends
of the cells and out of the wick and into the air
equalizer passage which vents the air to the
atmosphere. Where the air equalizer passage
is in direct communication with adjacent cells,
as explained hereinbefore, air will also pass into
the air passage directly from adjacent cells, and
thence to the end of the passage. In order to
insure free venting the front end cap preferably
is loosened or removed during filling.

The capillarities of the several passages and
cells constituting the capillary system are so
selected that ink will be drawn into the pen to
fill the cells 27 to the desired extent. The height
to which ink will rise in the pen and the rate
of rise will depend upon a number of faciors.
However, for any particular pen, using any par-
ticular ink, the height of rise (and rate of filling)
is influenced by the angle at which the pen is
held relative to the surface of the sunply of ink.
The minimum height of rise (and rate of filling)
will occur when the pen is held vertically and
the capillary system should have sufiicient capil-

larity to cause ink to rise to the desired height
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when the pen is held in this position. - However,
the pen may be held at a relatively small angle
to the surface of the ink supply (for example,
around 30°) with the result that the cell would
be capable of drawing up more ink than if the
pen were held vertically. Accordingly, the ca~
pacities of the cells and the capillarity of the
capillary system are so selected that even if the
pen is filled by holding it at a very small angle
to the surface of the ink supply, no more ink
will be drawn into the pen that can be retained
in the cells by capillary action in any position of
the pen. Hence, even if the pen is filled by hold-
ing it at a relatively small angle to the surface
of the ink supply and then is moved into a ver-
tical position, ink will be held.in the pen by the
capillarity of the cells and will not drain out
or leak.

The height of rise and rate of filling for dif-
ferent designs and constructions of pens is in-
fluenced by such factors as the sizes of the
various capillary passages, the flow resistance
through such passages, the wettability of the
surface of the ink used and the surface tension
of the ink. In general, the viscosity of the ink
also would be a factor but since most fountain
pen inks presently used have viscosities substan-
tially equal to that of pure water, the viscosity
for such inks may be assumed to be the same.
In the pen of the present invention the prac-
tically straight, unobstructed passages defined
by the cells and the relatively large total cross-

- sectional area presented to the supply of ink
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when the cells are in filling relation provide for
relatively rapid filling action even though the
cross-sections of individual cells are necessarily
made relatively small in order to provide the
necessary capillarity,

Inasmuch as the pen when used in writing is
held with the nib end downwardly, the capil-
larity of the cells 27 must be such as to retain
ink therein when the pen is in such position.
Accordingly, the capillarity of each cell must
be such as to support the weight of the column
of ink which extends from the end of the nib
to the upper surface of the ink in the cells.

The relative capillarities of the several por-
tions of the capillary system are so selected
that ink will be drawn by capillary action to the
nib and will be maintained there at all times
so that the pen is always in writing condition.
Ink which evaporates, or which is drawn off dur-
ing writing thus is immediately replaced.

The wick 35 is formed so as to have a greater
capiilarity than the cells 27 and the pad 40.
Thus, any ink withdrawn from the wick at the
nib pierce or nib slit will be replaced immedi-
ately by ink drawn into the wick from the cells
27 or pad 48.

The pad 40 is formed so as to have a capillarity
greater than the cells 27 but less than the wick
38. Thus, the pad 40 acts to draw ink out of

. the cells 27 at their forward ends, which action

85

tends to maintain ink at the forward ends of
the cells; however, since the wick 35 has a
higher capillarity than the pad 490, ink is drawn

_ from the pad 48 by the wick 35 and fed to the

70

nik 1. The pad 48 normally will draw ink from
the forward ends of the cells 27 and ink will be
drawn from the pad 40 by the wick 35. How-
ever, the wick 38 is in feeding relation with each
of the cells throughout the length of the reser-

. voir and thus the wick will be supplied with

75

ink substantially throughout its length. )
Owing to the greater capillarity of the inner
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portions of the cells 27 relative to the remainder
of the cell portions, any ink which is in a cell
wil be drawn toward the inner portion of the
cell where it is in a position to be drawn into
the wick 35.

In writing, when the pen nib is drawn across
the writing surface, ink which is held in the
nib slot by capillarity is brought into contact
with the writing surface and the capillarity
established between the nib and the writing
surface is sufficient to overbalance the capillarity
of the capillary filler element. The capillarity
of the pen nib slit, the wick and the pad is such

that ink is drawn from the capillary cells to -

replace ink which is withdrawn from the pen
nib slit and left on the writing surface. Be=
cause the flow of the ink to the pen nib slit is
governed by the relation of the capillarity of
the capillary system in the pen to thé capillarity
established between the pen nib and the writing
surface, a very uniform flow of ink to the writ-
ing surfaee is insured. Since the capillarity of
the capillary system of the pen is greatest at
the pen nib slit, ink is always instantly available
at the point of the pen nib for writing.

The cells are in communication 1nd1v1dua11y
with the capillary passages in both the pad and
the wick so that the ink is in the form of a con-
tinuous body entirely under capillary -control.
Owing to the infernal cohesions of the ink and
to the fact that the continuous body is under
capillary control, the continuity of supply from
the cells fo the pen nib slit is maintained at all
times to replace ink which is drawn off during
writing.

As ink i5 drawn from the pen in writing, air
must be drawn into the pen to replace such ink.
Air. is admitted through the front end of the
air passage 46 and enters the cells at their rear
ends and also through the openings 58 in the
fins 26. Ink normally will be drawn out of the
cells at their inner side edges and at their for-
ward ends as -illustrated somewhat diagram-
matically in Fig, 10, Air normally will enter
the cells behind the body of ink therein and will
gradually fill the cells from the rear toward the
front and from the outer edges toward the inner
edges.

It is essential that any and all conditions
which rmight lead to air lock in the capillary

system be eliminated for, as is known to those

skilled in the art, air locks will prevent ink from
being drawn into a pen during refilling. In
addition, air locks will prevent ink from being
written out of a pen fully and thus will limit
the refill capacity. In some cases air locks may
cause complete stoppage of the ink feed. In
the pen illustrated herein, air lock is prevented
by the provision of pilot feed passages of higher
capillarity than the remaining portions of the
ink reservoir. The central wick and the inner
portions of the cells provide pilot passages of
higher capillarity than in the remaining por-
tions of the cell and which maintain the conti-
nuity of the body of ink in the capillary system
to insure feeding even when air is present in
the reservoir under such conditions as might
cause air lock were it not for the presence of
such preventive means.

The action of such pilot passages is illustrated
somewhat-diagrammatically in Figure 9 to which
reference is made to aid in an understanding of
this action. If a globule @ of ink is formed in
one of the cells above, or inclosing, a quantity
of air b the ink forming such- globule will be
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drawn toward the inner portion of the cell and
the wick, since the caplllamty of these portlons
of the system is greater than the vcaplllarlty of
the outer portlon of the cell. The ink globule is
thus drawn away from the Gutér portion of the
cell, as indicated by the line ¢ in Figure 9, thereby,
freeing the air entrapped forwardly or Wlthln
the globule and allowing such sir to join the air
above the globule. The ink forming the globule
may be entlrely drawn info the wick. However,
if the wick is saturated, the globule may not enter
the wick, but it will pasg down the cell along the
inner edge portion thereof and eventually join
with ink in the for ward end of the cell, as indi-
cated at d in Figure 9.

The capillary action in all parts of the pen is
suiﬁment so that the ink is mamtalned thereln
under all eondrtlons of normal use Such as
changes in position and changes in temperature
and prassure, but is caused to ﬂow to the nib by
capillary action when the nib is engaged with
and moved along a writing surface. Since the
ink in the reservoir is mamtamed substantmlly
under atmospheric pressure, and is fed therefrom
by capillary action, the ink will flow smoothly
and evenly and will not a,lternately flood or starve
as is often the case in pens of the type wherem
ink is retained in the reservoir by partlal yac-
uum and air eaters the reservoir intéermittently
to replace ink which is drawn off in ertmg Be-
cause the capillarities of the 1nner p01t10ns of
the cells and the adJacent wick are hlgher than
the capﬂlanty of the cells at the outer portions,
ink will be retanned in the uppér portlons of the
cells at the 1nner portions in the manner indi-
cated in a wvery general diagrammatic mannér
in Fig. 10. However, since the central wick is in
feedmg relatlon w1th all of the cells throughout
thexr lengths ink will be drawn out of the cells

as the pen is emptied until the célls are sub-
stantlally empty

The w1ck provmes a means of relatwely large
cross-section for supplymg 1nk to the nib and
thus g ready but controllcd supply of 1nk is al—
ways available at the nib. Since the wick pro-
vides @ lalge number of passages in pa,rallel the
appreciably affect the availability of ink at the
nib or the free flow thereto. o L

The novel features of the present invention may
be embodied in pens of various sizes and forms.
In one illustrative embodiment of the invention
in which the pen barrel, pen section and nib were
approximately of the size ordinarily used in a
pocket pen, excellent results were obtained by
employing an ink reservoir having an internal
diameter of 0.375’’ and an overall length of 134’/
to 2”’. The capillary cell structure was formed
of fins, each having a length of 134’ and a width
of 0.140’’ providing g central opening having a
diameter of 0.095’’. The wick was formed with
a diameter of approximately 0.108’’ to completely
fill the central space. The fins which were 0.001"’
in thickness were spaced apart to provide cells
each having g width of 0.606’’ at the outer edge
and 0.001”’ width at iis inner .edge.. The air
equalizer passage had a diameter of 0.050’’. The
pén had a total initial ink capacity of approxi-
mately 2.5 grams and’a refill capacity of approxi-
mately 1.5 grams. ] L

In Fig. 11 there is illustrated an embodiment of
the invention wherein the pad is formed by a
portion of the wick. Only the front end con-
struetion of the pen is illustrated, since the re-
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mainder of the pen may be similar to the pen il-
lustrated in Fig. 1 and described above.

The pen includes a barrel 181 having a pen
section 104 carrying a feed bar 106 and a nib
187 and generally similar to equivalent elements
illustrated in Fig. 1.

A wick 129 cooperating with cell defining fins
126 is provided which extends along the feed bar
166 and into feeding relation with the nib 107,
all in a manner generally similar to that described
in connection with the structure of Fig. 1. How-
ever, in lieu of providing a separate pad at the
forward ends of the capillary cells, a generally
equivalent pad element is provided by expanding
the wick laterally, as indicated at {43, to fill the
space between the forward ends of the fins and
the rearward end of the pen section. This is
accomplished preferably by pushing toward each
other the portions of the wick on either side of
the pad-forming section 140 in the nature of an
upsetting operation, thereby to cause the wick to
bulge laterally.

A modified manner of forming the air equalizer
‘also is illustrated in Fig. 11. The air passage
{46 may be defined by a tube {47 extending
throughout the chamber in the barrel. At the
forward end, the tube 147 enters the end of a
passage 148 formed in the underside of the feed
bar 106 which passage extends throughout the
length of the feed bar and has its forward end
open to the atmosphere.

It will be understood, of course, that either of
the specific forms of pad illustrated in Fig. 1 or
11 may be used with any of the several forms of
air passage described and vice versa.

I claim:

1. A fountain pen comprising a pen body hav-
ing an ink reservoir space extending throughout
a substantial portion of the length thereoi, a
writing element, means supporting said writing
element on said pen body, a plurality of parti-
tions each extending longitudinally in said reser-
voir space and converging transversely thereof,
said partitions being spaced apart to define a plu-~
rality of capillary cells increasing in capillarity
transversely of said reservoir space, and feed
means extending from said cells into feeding re-
lation with said writing element.

2. A fountain pen including a harrel adapted
to hold ink, a writing element carried by said
barrel, a capillary filler and reservoir structure
including a plurality of fins extending longitu-
dinally of said barrel and spaced apart to form
longitudinal capillary passages, each fin extend-
ing from the wall of the barrel inwardly toward
the center thereof, the inner edges of adjacent
fins being spaced apart to provide communica-
tion with the passages defined between the other
fins, and feed means extending from said pas-
sages into feeding relation with said writing ele-
ment.

3. A fountain pen including a barrel adapted
to hold ink, a writing element carried by said
barrel, a capillary filler and reservoir structure
including a plurality of fins extending longitu-
dinally of said barrel and spaced apart to form
longitudinal capillary passages, said fins extend-
ing from the wall of the barrel to inwardly short
of the center of the barrel to form a central pas-
sageway, the inner edges of adjacent fins being
spaced apart to provide communication with the
central passageway and the passages defined be-~
tween the other fins, and feed means extending
from said passages into feeding relation with said
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12
writing element including ink-conducting ele--
ment in said central passageway.

4, A fountain pen including a barrel adapted
to hold ink, a writing element carried by said
barrel, a capillary filler and reservoir structure
including a plurality of fins extending longitu-
dinally of said barrel, and spaced apart to form
longitudinal, transversely tapered capillary pas-
sages, the edges of adjacent fins at the narrower
portions of said passages being spaced apart to
provide communication with the passages be-
tween the other fins, and feed means extending
from said passages into feeding relation w1th said
writing element.

5. A filler element for a capillary filling foun-
tain pen comprising, a plurality of wall elements
disposed in generally radial arrangement and ex-
tending substantially throughout the length of-
said filler element and means spacing said wall
elements whereby they define a plurality of lon-
gitudinally extending capillary cells of sufficient
capillarity to lift ink therein to substantially fill
said cells when the latter are placed in communi-
cation with a supply of ink, said increasing in
capillarity toward the center of said filler ele-
ment.

6. A combined capillary filler and feed element
for a capillary filling fountain pen comprising, a
plurality of opposed wall elements extending sub-
stantially throughout the length of said filler ele-
ment, means spacing said wall elements whereby
they define a plurality of capillary cells of suffi-
cient capillarity to lift ink therein to substan-
tially fill said cells when the latter are placed
in communication with a supply of ink, 5 capil-
lary first feed means extending along said capil-
lary cells in feeding relation therewith, and a
second feed means connected to said first feed
means and extending beyond an end of said wall
elements for association with a writing element
when said filler and feed element is assembled in
a fountain pen.

7. A fountain pen comprising a pen casing hav-
ing a feed section and a reservoir section defin-
ing a reservoir chamber, a writing element at the
forward end of said casing, a capillary filler-and-
reservoir element in said chamber including par-
tition means having a plurality of elongate por-
tions providing planar opposed walls extending
longitudinally of said chamber and defining-
therebetween elongate capillary ink storage cells
extending longitudinally of said chamber in side-
by-side relation, said opposed walls being spaced
apart a distance not exceeding that which will
produce a capillary rise of ink in said cells, where-
by each cell has sufficient capillarity to fill it-
self by capillary action and to retain the ink
therein by capillary action but insufficient to pre-
vent withdrawal of the ink in writing, capillary
ink feed means including a feed passage connect-
ing said cells in ink feeding relation with' said
writing element said feed passage having a width
not greater than said cells and sufficiently nar-
row to maintain a continuous column of ink from
said cells to said writing element, and means
constantly venting said cells to atmosphere.

8. A fountain pen comprising a pen casing hav-
ing a feed section and a reservoir section defin-
ing a reservoir chamber, a writing element at
the forward end of said casing, a capillary filler-
and-reservoir element in said chamber including
a plurality of elongate, essentially planar par-
tition elements extending longitudinally of said
chamber and disposed with their wall surfaces in -
opposition and spaced o define therebetween
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elongats capillary ink storage celis extendizig ton<-

gitudinally of said chamber in side-by-side rela-
tion, said elements having projections therein
abufting adjacent elements for maintaining the
spaced relation of said wall surfaces, said op-
posed wall surfaces being spaced apart a dis-
tance not exceeding that which will produce a
capillary rise of ink in said cells, whereby each
cell has sufficient capillarity to fill ifself by capil-
lary action and to retain the ink therein by

capillary action but insufficient to prevent with--

drawal of fthe ink in writing, capillary ink feed
means connecting said cells in ink feeding rela-
tion with said writing element and having a width
not greater than said cells and sufficiently nar-
row to maintain a continuous column of ink from
said cells to said writing element, and means con-
stantly venting said cells to atmosphere.

9. A fountain pen comprising a pen casing hav-
ing a feed section and a reservoir section defin-
ing a reservoir chamber, a writing element at the
forward end of said casing, a capillary filler-and-
reservoir element in said chamber including par-
tition means having a plurality of essentially
planar peorticns extending longitudinally of said
chamber and disposed with the wall surfaces of
adjacent portions in opposition and mutually in-
clined in a direction transversely of said chamber
to define therebetween elongate, capillary ink
storage cells, each extending longitudinally of
said chamber and of convergent, transverse,
cross-sectional shape, said opposed wall surfaces
being spaced apart a distance not exceeding that
which will produce a capillary rise of ink in said
cells, whereby each cell has sufiicient capillarity
to fill itself by capillary action and to retain the
ink therein by capillary action but insufficient to
prevent withdrawal of the ink in writing, and
capiliary ink feed means connecting said cells in
ink feeding relation with said writing element.

10. A fountain pen comprising a pen body hav-
ing an ink reservoir space extending throughout
a substantial portion of the length thereof, a
writing element, means supporting said writing
clement on said pen body, a capillary filler-and-
reservoir element including opposed walls de-
fining a plurality of capillary cells in said reser-
voir space, feed means extending from said cells
to said writing element, the walls defining each
of said capillary cells being closer together at
the portions of the cells adjacent said feed means
than in the portions remote from said feed means
whereby said cells have greater capillarity in the
portions adjacent said feed means than in the
reinote portions, and means venting said reser-
voir space to atmosphere.

11. A fountain pen comprising a pen body hav-
ing an ink reservoir space extending throughout
& substantial portion thereof, a writing element,
means supporting said writing element on said
pen bedy, capillary filler-and-reservoir means in-
cluding opposed walls defining a plurality of cap-
illary passages in said reservoir space, the walls
being mutually inclined inwardly toward the cen-
tral portion of said reservoir whereby the cells
increase in capillarity toward said central por-
tion, and feed means of greater capillarity than
said passages in feeding relation therewith and
extending longitudinally and substantially cen-
trally of said reservoir space into feeding rela-
tion with said writing element.

12. A fountain pen comprising a pen hody hav-
ing an ink reservoir space extending throughout
a substantial portion of the length thereof, a
writing element, means supporting said writing
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element on said pen body, capillary fillet-and-
reservoir means defining a plurality of capillary
cells: extending longitudinally throughout said
reservoir, a first feed means defining a feed pas-
sage of smaller transverse dimension and greater
capillarity than said cells disposed between said
cells and said writing element and in ink feed-
ing ecommunication with said cells, and a second
feed means defining a feed passage of smaller
transverse dimension and greater capillarity
han the passage of said first feed means, ex-
tending from said cells and said first feed means

into feeding relation to said writing element.
13. A capillary filler-and-reservoir element for
s fountain pen of the type including a body hav-
ing a:vented ink reserveir space, a writing ele-
ment and means supporting said writing element
on said body, said capillary filler-and-reservoir
element adapted to be disposed in said space
inciuding walls defining a plurality of capillary
chambers, said walls extending longitudinally of
said reservoir space and inclined inwardly to-
ward the central portion of said reservoir space,
feed means including a feed passage of lesser
transverse dimension and greater capillarity
than said chambers extending from said cham-
hers for connection with said writing element,
and vent means including an air passage extend-
ing along said reservoir space and communicat-
ing with said capillary chambers for venting said.

“chambers to said reservoir space.

14, A fountain pen comprising a pen body, hav-.
ing a reservoir space, a writing element, means.
mounting said writing element on said pen body,.
capiliary filler-and-reservoir means including a.
plurality of fins disposed substantially radially:
of said reservoir space and extending longitudi--
nally thereof to define a plurality of capillary
cells, an air passage extending throughout said
reservoir space and communicating with the ex~
terior of said pen body for maintaining substan-
tially atmospheric pressure on the air in said
pen, and capillary feed means connecting said
capillary cells and said writing element.

15. A fountain pen comprising a pen body hav-
ing an ink reservoir space extending throughout
a substantial portion thereof, a writing element,
means supporting said writing element on said
pen body, capillary filler-and-reservoir means
in said reservoir space including rigid, fixed wails
defining a plurality of capillary cells each ex-
tending longitudinally of said reservoir space,
said cells decreasing in wall-to-wall width trans-
versely of said reservoir space and being open at
their rear ends, capillary feed means connecting
said cells and said writing element, and remov-
able closure means at the end of said pen body
remote from said writing element which when
removed renders said cells accessible for placing
them in capillary filling relation to a supply of
ink.

16. A capiliary filler-and-reservoir structure
for a fountain pen cf the type including a bar-
rel adapted to hold ink, a writing element car-
ried by said barrel and feed means connected to
said writing element, said capillary filler-and-
reservoir structure including a plurality of fins
extending longitudinally thereof, and spaced
apart to form longitudinal, capillary passages,
said fins extending inwardly toward the center
of said structure, with the inner edges of adja-
cent fins spaced apart to provide a central pas-
sage communicating with the passages between
the other fins, the space between the inner por-
tions of adjacent fins being less than the space
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petweesi the outer portions to provide greater
capillarity of said passages adjacent the inner
edges, and ink-conducting - means extending
through the central passage of greater capillarity
than the capillarity of the passages adjacent the
inner edges of adjacent fins for connection to the
feed means.
FREDERICK R. WITTNEBERT.
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