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This invention relates generally to fountain
pens and has to do particularly ‘with a fountain
pen of the type having an ink reservoir adapted
to be filled by capillary action and to retain ink
therein by capillary action except when the ink
is withdrawn in writing.

An object of the present invention is to provide
a, fountain pen having an improved capillary ink
storage and feed means.

Another object is to provide a fountain pen of
the type having a capillary ink storage reservoir
in which pen the storage space in the reservoir is
directly and effectively connected to the writing
point of the pen in such manner that a continu-
ous column of ink is maintained from the storage
space to the writing point and is not subject to
interruption under the usual conditions of use
and handling of the pen.

Another object is to provide an improved com-
bined capillary ink storage reservoir and feed unit
which has a maximum ink storage capacity for
any predetermined over-all size of pen.

A further object is to provide a pen of the type
having an ink reservoir adapted to be filled by
capillary action and to retain the ink by capillary
action wherein the capillary system is so con-
structed as to insure rapid filling of the reservoir,
effective feed of the ink to the writing point or nib
during writing, and substantially complete write-
out of ink from the reservoir,

Other objects are to provide a fountain pen of
the type having a capillary ink storage reservoir
in which pen the reservoir and feed are formed
as a unitary structure; to provide a combined cap-
illary ink storage and feed unit which can ‘be
readily and inexpensively made and installed in
a pen casing; to provide an effectively vented cap-
illary ink storage and feed unit; to provide a cap-
illary ink storage and feed unit having improved
filling and feeding characteristics; to provide a
capillary pen having an improved feed for con-
necting the capillary ink storage space with the
writing point; to provide a capillary pen which
may be rapidly filled by immersing only-the ex-
treme forward end of the pen casing in a supply
of ink; and to provide a capillary pen in which
the ink storage space is directly connected to the
writing point.

Other objects and advantages of the invention
will .appear from the following description taken
in connection with the appended drawings where-
in:

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

[543

10

15

20

30

-35

40

45

&

0

2

Flg 9 is a view partially'in cross-section ‘of the
reservoir ‘and feed ‘elements of the pen of ‘Figure
1, showing the cross-sectiohal portion :diagram=
‘matically;

Fig. 3 is an ‘enlarged transverse sectiona)l view
taken along line 3—3 -of Figure 1, showing the
capillary unit diagrammatically;

Fig. 4 is an enlarged transverse sectional view

taken along line 4-—4 of Figure 1, showing ‘the’
capillary unit: dlagrammatwally,

Fig. ‘b iy a fragmentary longitudinal verticsl

sectional view of another embodiment ‘of my-in-

vention, 'showing the ‘capillary ‘uhit partially in
section and diagrammatically;
Fig. 6 is an enlarged side elevational view of the

‘nib unit of Flg 5;

Fig. 7 isa top plan view of the nib’ tmnit of Pig. 6
in'an intermediate stage of ‘the- formatxon there-

‘of;

Fig. 8 is a bottom view, partially in cross sec-

tion, of the nib of Fig. 6;

‘Fig. 9 is an enlarged transverse sectional view
taken along line 99 of Fig. 5, showing the-capil-

‘lary unit d1agrammat1cally,

Fig. 10 is an enlarged transverse sectlonal view
taken along line 1010 of Fig. 5 showmg the cap=
1llary unit diagrammatically;

PFig. 11 is anenlarged- fragmentary vertical lon-
gitudinal sectional view through the forward-end

‘portion of a further: embodlment of my 1nvent10n,

Fig. 12 is an enlarged fragmentary tross-sec-

‘tional view taken along line 12—12 of Fig, 11;

Fig. 13 is an enlarged perspectlve view of the
feed element of Fig, 11;
Fig. 14 is:a plan view of a sheet from which the

feed element of Fig. 13°is formed;

Fig. 15 is'a fragmentary Iong1tud1nal ‘sectional
view through‘the forward ‘end portion of still an-

‘other ‘embodiment of my ihvention, showing the

capillary umt diggrammatically;
Flg 16 is an enlarged fragmentary cross—sec-

‘showing the caplllary unit dlagrammatmally,

Fig. 17 is an exploded perspective view of the

ib, feed bar and feed plate of ‘the structure of

Fig. 15;

Fig. 18 is 'a ‘top plah view of the feed bar and
feed plate; and

Fig. 19 is a perspective view of ‘the nib, feed bar
and feed plate.

The ‘present invention may be embodied in a
fountain pen of the -desk type -or of the pocket

type ofof the:dual plurpose-type wherein the pen

is adapted to receive .either & blind -cap for use

«as o pocket pen or an:elongated tail-piece for-use

88 @s a-desk pen,
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Referring particularly now to Figure 1 of
the drawings, there is illustrated a fountain pen
comprising a body or casing | formed of suitable
material, as for example a suitable plastic, which
casing preferably is formed as a plurality of sepa-
rate members or sections. The casing includes
a barrel or forward section 2 and a rear section
3 connected thereto as by a threaded joint 4.
The forward section 2 is formed with an axially
extending bore 5 which defines an ink reservoir
space adapted to receive a combined capillary
reservoir and feed element or unit hereinafter
more fully described. A reduced bore T extends
forwardly from the chamber 5 through the for-
ward end of the barrel 2 and preferably is coun-
terbored as at 8.

A writing element of suitable form is carried
at the forward or writing end of the casing and
preferably takes the form of a nib 10 having a
generally arcuate body {i{ formed as a portion
of a cylinder, and a tapered writing tip provided
with a longitudinal slit {2 terminating rearward-
ly in a pierce 13. The nib {0 is suitably secured
in the counterbore 8, preferably by frictional en-
gagement therewith of sufficient tightness to pre-
vent dislodgement or rotation of the nib therein
in normal use. The counterbore 8 preferably is
relieved in its upper wall portion to provide an
arcuate capillary space {4 above the nib for the
purpose of retaining ink above the nib which aids
in insuring that the nib slit will remain filled with
ink as long as there is ink in the pen, in order
to provide for instant writing,

The capillary unit or element 6 includes an ink
storage or chamber section 20 formed in a man-
ner somewhat similar to the capillary filler and
reservoir element disclosed and claimed in my
copending application Serial No. 732,032 filed
March 3, 1947, now Patent Number 2,522,555, to
which reference is made for further details of
construction and functioning. Briefly, the
chamber or ink storage section 20 is formed by
spirally wrapping or rolling upon itself a thin
sheet 21 of suitable material such as metal or
plastic having surface characteristics rendering
it suitably wettable by inks of the type customa-
rily used in fountain pens. The consecutive
turns of the sheet 21 are spaced apart in a suit-
able manner as by projections 22 which may be
formed in a manner similar to that disclosed in
my aforesaid application such a distance as to
provide a capillary space or spaces 23 between the
turns. Preferably the chamber or ink storage
section 20 is formed from a single sheet of ma-
terial, in which case there is defined between the
turns a single capillary space of generally spiral
cross-sectional shape in a direction transversely
of the section. On the other hand, the section
20 may be formed of a plurality of sheets rolled
together, in which event there will be a plurality
of spiral capillary spaces.

The several convolutions of the capillary space
23 preferably are interconnected through the
turns of the sheet 21 by spaced openings 24
formed in the turns or convolutions of the sheet
to provide for flow of ink or air between consecu-
tive convolutions of the space. The openings
24 may be formed either in the projections 22 as
illustrated herein (and as more particularly dis-
closed in my aforesaid application) or may be
formed in the sheet between the imperforate pro-
jections (also as more particularly disclosed in
my aforesaid application).

The capillary element or unit 6 also includes
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illustrative embodiment is formed separately
from the chamber section 20. The core sec-
tion 30 is formed in a manner generally similar
to the section 20 but the turns of the sheet form-
ing the former preferably are spaced closer to-
gether so as to provide a capillary space of greater
capillarity than the capillary space of the cham-
her section 20. The core section 30 is of such di-
ameter that it fits within the inner turn of the
sheet forming the chamber section 20 and is of
such length that it projects forwardly, as at 31,
a substantial distance beyond the forward end
of the sheet 21 forming the chamber section 20,
as illustrated particularly in Figs. 1 and 2. While
the chamber section 20 and core section 30 may
be formed separately and assembled, preferably
the core section 30 is formed first and the sheet
21 constituting the chamber section 20 is rolled
upon the core section 30, the latter serving in the
manner of a core or mandrel during the wrapping
of the chamber section 20.

It should be noted at this point that while
for convenience in the description I have desig-
nated the one section of the capillary element
as a chamber section and the other as a core sec-
tion, the latter serves to provide storage space
for ink within the pen and therefore forms a
portion of the ink storage reservoir of the pen of
this invention. :

The capillary element 8 is disposed in the for-
ward section 2 of the pen casing with the cham-
ber section 20 snugly fitted within the reservoir
space b and the projecting portion 3i of the core
section extending in the bore 7 and counterbore
8 and into the nib 10. The portion 3 is of such
diameter that it snugly fits in the nib and the
outer convolution of the sheet forming the core
section 30 bears firmly against the under face
of the nib 10, thereby establishing and maintain-
ing a capillary connection between the project-
ing portion 31 and the nib slit 12 and pierce 3.
It will be noted in this connection that owing
to the close fit between the projecting portion 31
and the nib (0, a narrow arcuate capillary space
is provided therebetween into which ink is drawn
from the spiral capillary space in the projecting
portion 31 and from which arcuate space ink is
drawn into the nib slit 12 and pierce {3. The
projecting portion 3{ cooperates with the nib 10
in a manner somewhat analogous to a feed bar
and therefore is referred to sometimes herein
as the “feed bar portion” of the capillary unit.
It will be noted, however, that the core section
30 extends throughout the chamber section 20 and
defines a continuous capillary space throughout
its length which is in communication with the
capillary space in the chamber section through-
out the length of the latter.

The capillary unit 6 is suitably maintained in
the forward casing section 2 as by a securing
member 25 which may be threaded into the for-
ward casing section to abut the rear end of the
unit 6. The feed bar portion extends to the
extreme forward end of the pen casing. Prefer-
ably the forward end of the casing is inclined
as shown, in which case the extreme end prefer-
ably is similarly inclined to prevent projection
beyond the end of the casing.

The capillary space in the core section 30 pref-
erably is made with a slightly less wall-to-wall
dimension than the capillary space in the cham-
ber section, thereby providing in the core sec-
tion a space of greater capillarity than the space
in the chamber section. Accordingly, ink will
be drawn from the capillary space 23 into the
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éapillary space 32 in the -core ‘section and ithe
latter ‘will always remain ‘filled with ink so lorg
4s there i5-any ink in the pen.

For the purpose of venting the capillary spaces
in ‘the unit 6 fo atmosphere, to permit ink to
enter such spaces during filling -and to permit
air to enter such spaces during writing to re-
place ink which is withdrawn in writing, a vent
33 is provided which communicatés with the
aforesaid spaces and the exterior ‘of the pen.
The vent 33 conveniently is formed by ¥oll-
ifig the inner convolution to a suiitable diameter
been found that in order to provide effective
Vetiting the diameter of the vent should be ap-
dimension of the capillary spaces. The turns
of ‘the -core section 30 ‘dre spaced by projections
34 and are provided with openings ih a manher

similat to ‘the turns of the.chamber section which:
openings provide communication ‘hetween ‘the.

vent ‘33 and the innermost turn of the capillary
space.

It will be noted that the capillary system which
includes thée chamber section and the core sec-
tion provides a substantially continuous éapil-
lary space extending from the outermost turn of
the capillary space within the chamber section
20 to the forwardmost portion of the core seetion
26, Thus a continuous column of ink extends
from the chamber section to the nib 0. The
capillary space within the core section is con-
tinuous throughout and since the core section
is constituted by a single member there is no
possibility of separation of any portions of such
capillary space and consequently little likeli-
hood of the column of ink being broken under
normal conditions of handling or use of the pen.

To fill the pen the forward end of the pen is
inserted in a supply of ink to place the capil-
lary space in the capillary unit in feeding com-
munication with the supply of ink. This may
be accomplished by merely inserting the tip of
the nib in the supply of ink, whereupon ink is
drawn into the pen through the nib slit and from
thence t6 the projecting portion 31 of the capil-
lary unit and the ink is drawn by capillary ac-
tion upwardly in the core section 30 and from
thence into the capillary space in the chamber
section 20. On the other hand, where more
rapid filling is desired the pen may be inserted in
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the supply of ink to such an extent that the .

forward end of the core section 30 is immersed

and ink enters the capillary space in the core .

section directly and is thereupon drawn into the
space. Thus a flow path of ink into the pén of
substantial cross-sectional area is provided and
rélatively rapid filling results. The capillary
gpace 32 being continuous ‘and straight from the
forward end cf the core section 30 to the extreme
rear end thereof, the ink will be elevated therein
rapidly and will be drawn from such space into
the space 23 in the chamber section over a wide
extent, thus eontributing to ‘the rapidity of the
filling action.

1n writing, when the tip of the nib 2 is placed
in contact with a writing surface the capillary
action thus established overbalances the capil-

larity of ‘the capillary element and ink is drawn

therefroin and deposited on the writing -surface.
Ink is drawn into the nib slit from the core sec-
tion 30 and since the continuity of the column
of ik which ‘extends-in ‘the core section is main-
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fiib-4 corresponding ‘quantity-of ink is-drawn {fito
thescore section 30 from‘the:chamber:section..

JAir to replace -ink which is withdrawn from
the ‘capillary ‘clement 6 :enters the pen at the
forward end and passes into the element by way
of the vent 33 and from thence ‘through the
perforations -in ‘the -sheet 21 forming the ‘core
section 30 ‘and in ‘the sheét forming the cham-
Ber section 20.. ‘While ‘the pen may be vernted
in tHe ‘manner just deSéribed, it-may ‘also ‘of ‘ad-
ditionally ‘be vented ‘at the rear -of the c¢apillary
eleinent ‘ih a ‘manner :generally similar to ‘that
disclosed in y ‘aforesaid application.

‘The capillary element may be formed in‘vari-
olis ‘Sizes ‘with -each several portions ‘thereof
variably -dimensioned in accordance with ‘the
principles-indicated -in 'the foregoing description.
In one practical ‘€émbedimetit of ‘a fouritain pen
émploying my -invention and wherein the over-
all dimensions of the pén were ‘similar to ‘those
of “a ‘conventional Tountain ‘pen, ‘excellent resilts
were obtained by forming the capillary element
as follows: ‘A sheét of silver foil approximately
0:002" in thickness, approximately 241"’ inlength
and 1% in widéth ‘was perforated by diagonally
extending rows ‘of perforations approximately
0.02’ in’ diameter disposed -about 0.04’’ -apart in
rows ‘Which were about 0.08”’ -apart. "The'projec-
tions resulting ‘from punching ‘the sheet were
approximately '0.004’* in height. This sheet was
rolled ‘upon ‘itself and ‘the outer -convolutions
tacked together ‘as by soldering to prevent “un-
winding. The core was so rolled that the vent-
opening ‘defitied by the inner turn was approxi=
mistely 0.0507” in'diameter. 'The core thusformed
nad a diameter approximatély equal to the in-
ternal diameter of the pen nib. The chamber
séction Was formed from a'sheet’0.001’ in'thick-
yiess and 2'7 in width by 14’’ in length. This
was provided with perforations ‘approximately
0.004”” apart arranged in TOws approximately
2" apart. The projections resulting from
punching the perforations were approximately
0.005"" in height. The irinier énd of the sheet was
inserted under the outer turn of the core and
the sheet then wound about the core as 2 man-
drel, thereby resulting -in a capillary unit the
chamber section of which was approximately
0.311’ in diameter. After rolling the -sheet to
form the chamber section the turns were tacked
in place by solder at spaced points along ‘the
edges, and the core section and chamber section
were firmly joined in a generally similar manner.

If desired, the chamber section may -be so
formed that the turns adjacent the core have the
closest spacing of any of ‘the turns in the cham-
ver ‘section ;and ‘the remsdining turns have -pro-
gressively greater spacing in a direction toward
the-outer turns. In this-case the innermost turns
of the chamber section should be spaced no more
¢losely than the turns-of the core. This progres-
give incregse in §pacing may be provided by form-
ing the projections-of suitably increasing heights
from ‘the portion of the sheet which ‘forms ‘the
inner-turns ‘to'the ‘portion which forms the outer
turns. ‘For conveniénce in manufacture the unit
may be-so formed that the spacing-of the turns
does ‘not increase progressively in each turn ‘but
the ‘spacitig of an ihner series of turns, for ex-
‘ample ‘the inner third, is the same; the spacing
of ‘the next-outer series of turns, for example ‘the
Tiext “third, is ‘slightly ‘greater; ‘and the ‘spacing
of the outermost series‘of ‘turns; for example the

tained, therefore as ink is ‘Withdrawn from ‘the 45 ‘ouiter third, s the greatest.
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The capillary unit or element may be formed
from a single sheet, which sheet is so shaped and
rolled that it constitutes both the chamber sec-
tion and the core section. Such a unit 40 is illus-
trated in connection with the pen shown in Figs.
5 to 10 inclusive which will now be described.

The pen includes a body or casing 41 having a
barrel or forward section 42 and a rear section
43 formed in a manner generally similar to the
corresponding members of the pen of Figure 1
and connected as by a threaded joint 44. The
barrel 42 is provided with a bore 45 which may
have a convergent or tapering forward wall 46.
A bore 47 extends from the forward end of the
barrel 42 to close to the wall 46 thereby leaving
a small shoulder 48. A nib 49, described more in
detail hereinafter, is snugly fitted in the bore 41
and seated against the shoulder 48.

The capillary unit 40 is formed in a manner
generally similar to the unit 20 but, as stated
above, is formed preferably from a single sheet
50 of material of suitable shape. The sheet is
provided with projections 5 and perforations, in
a manner similar to that above described in con-
nection with unit 20, and the perforations may
extend through the projections as described. The
sheet when thus rolled defines a spiral capillary
space 52 in a manner which will be apparent.

The sheet 50 is of such shape that when rolled
the forward edges of the outer turns converge
inwardly and forwardly from the outermost
turns, whereby the forward portion of the outer
turns conform generally to the shape of the foi-
ward end wall 46. The inner turns project be-
yond the outer turns and define a projecting por-
tion 53 generally similar to the portion 31 above
described. The portion 53 extends into the nib
49 and cooperates therewith in a manner gener-~
ally similar to that described in connection with
the form of pen shown in Figure 1. The inner-
most turn of the sheet is so rolled as to provide
an air vent 54 which extends throughout the
length of the capillary unit.

While any suitable nib may he employed with
the capillary unit just described, excellent re-
sults have been obtained by employing the novel
form of nib shown in Fig. 5 and illustrated more
in detail in Figs. 6 to 8. The nib inecludes an
arcuate body portion 60 and a tapered writing

portion 61 provided with a slit 62 terminatingina |,

pierce 63.

The nib 49 is so constructed as to provide an
effective connection between the projecting por-
tion 53 of the capillary unit and at the same time
minimize the tendency of ink to evaporate from
the nib slit, which drying out results in the pen
not being ready for instant writing. To this end
I form on the under side of the nib a small groove
64 extending along the nib slit and which groove
conveniently is of V-shaped cross-section. The
open under side of the groove is covered by a cover
strip 65 extending longitudinally along the under
side of the nib so as to overlie the groove, which
strip is suitably secured to the nib as by small
rivets 66 or spot-welding. The strip preferably
is secured to the nib only at its rear portion, or
central and rear portions, and is free at portions
thereof which extend forwardly of the rear end
of the nib slit. Thus, the cover strip does not
interfere with the flexing of the nib. In this con-
nection, the nib preferably is formed with a some-
what longer and narrower tapered writing sec-
tion than conventional nibs, which provides in-
creased flexibility of the nib.

The groove 64 and strip 65 thus define a small
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capillary space extending along the under side
of the nib and registering with the nib slit.
There is also provided between the under face
of the nib and the upper face of the strip 65 a
narrow arcuate capillary space 74 which com-
municates with the capillary passage just de-
scribed. I also preferably provide additional
capillary passages communicating with the afore-
said capillary passage by forming one or more
grooves 67 in the upper face of the strip 65. The
grooves 67 may be formed in any suitable manner
and one effective form is illustrated particularly
in Fig. 8 wherein the groove 67 includes an
elongate portion extending longitudinally of the
strip with branched portions extending laterally
therefrom.

The capillary space defined between the strip
85 and nib body 60 is connected to an arcuate
capillary space 15 defined between the strip 65
and the upper surface of the feed bar portion 53
by a plurality of perforations 68 formed in the
strip 65. It will be noted particularly that in
addition to the capillary space 15 defined bhetween
the upper surface of the feed bar portion 53 and
the strip 65 there is also an arcuate capillary
space 16 on either side thereof (see Fig. 9) defined
between the upper face of the feed bar section 53
and the body 68 of the nib.

For the purpose of protecting the forward end
53 of the core section, a cover or end plate 10 is
provided which is formed integrally with or at-
tached to the forward edge of the nib in position
to extend over and substantially close the for-
ward open end of the bore 47. The cover or end
plate T8 is provided with a central perforation T2
disposed in registry with the forward end of the
vent 34 and having a diameter the same as or
slightly larger than the diameter of the vent,
thereby providing communication hetween the
vent and the exterior of the pen. A plurality of
additional openings 71, which may be smaller
than the opening 12, are provided in order to
permit ink to enter the turns of the capillary
space defined by the projecting portion of the
core section 53 during filling of the pen.

This form of pen may be filled in a manner
generally similar to the pen of Fig. 1 and writes
out in a generally similar manner,

My invention also provides a novel feed for
connecting the projecting portion of the core sec-
tion to the nib, which may be employed in lieu
of disposing the projecting portion in direct con-
tact with the nib. The novel feed arrangement
is illustrated particularly in Pigs. 11 to 14 to
which reference now is made.

The pen casing may be generally similar to that
illustrated in Figure 1 and described hereinabove
and includes a barrel 80 the forward portion of
which is illustrated in Fig. 5 and which has a bore
8| providing a reservoir space and a smaller hore
82 communicating with the bore 8! and extend-
ing through the forward end of the pen.

A capillary unit 83 is disposed in the space 81
and may be formed in a manner generally simi-
lar to the unit illustrated in Figure 1 or the unit
illustrated in Fig. 5 and described above and in-
cludes a chamber section 84 and a core section
having a forwardly projecting portion 85. The
forward end of the projecting portion 85 prefer-
ably is formed with a straight instead of an in-
clined forward end, for reasons which will here-
inafter appear.

A nib 86 is provided having a split, generally
cylindrical body 87, a tapered writing portion 88,
and a slit 88 extending inwardly from the writing
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tip substantially- throughout. the tapered writing
end. The nib is frictionally disposed in the bore
82 and terminates at the inner end thereof. Pref-
erably the upper wall of the bore 82 is relieved
slightly above the nib to provide an arcuate
eapillary space 20 adapted to receive and retain
ink to maintain the ink readily available for pre-
venting the nib slit from drying out, thereby fo
insure that the pen is in condition for instant
writing.

A feed bar §5 is provided which is formed with
a generally cylindrical body portion 86 extending
in the nib and a flange or head 97 frictionally dis-
posed in the space 81 and abutting the forward
wall thereof to aid in positioning the feed bar in
the barrel 89. The feed bar is provided with a
bore 98 adapted to receive the projecting end 85
of the capillary unit, the bore being of such di-
ameter as to snugly receive the projecting end 85
but not to appreciably contract the same and
thus the spacing of the turns of the sheet from
which the capillary unit is formed is not dis-
turbed.

The capiilary spaces §9 defined between the
turns of the projecting portion 8% are connected
in ink-feeding relation with the nib slit 89 by a
feed element. 188 of novel construction. The feed
element 189 is formed from a sheet 181 of ma-
terial generally similar to that from which the
capillary element is formed. except that the sheet
is not provided with projections. The sheet 181
is folded reversely in alternate diresctions along
spaced: parallel lines in order to provide an ac-
cordion pleated structure. ¥For a purpose which
will hereinafter appear, the sheet is provided with
spaced rows. of spaced perforations, which rows
are coincident with the lines of fold of the sheet
so that the perforations occur at the lines of fold.

The feed element 100 consisting of the folded
sheet as just described is disposed: in the slot 182
with the alternating sections between the lines of
fold extending in a generally vertical direction.
The feed element 198 is of such length that it
extends preferably throughout the entire length
of the projecting portion 85 and forwardly be-
yond such porticn so as te underlie a stibstantial
portion of the nib:slit 82, The sheet 184 from
which the element {80 is formed is of such width
that when folded and disposed in the slot 102 it
is sufficiently compressed so that the spaces be-
tween successive and opposed: portions of the
sheet define fine capillary spaces 83 (Fig. 12).
The wall~to-wall. dimension of each of such
spaces does not at any point exceed the wall-to-
wall spacing of the spaces 99 and preferably is
somewhat less than the latter spacing, but is
slightly greater- than the width of the nib slit
which may be-around 0.0015"'. I have found that
the. maximum wall-to-wall width of the spaces
93 preferably should ke around: 0.002’’ to 0.003,
kut such spacing may be varied slightly so long
as the relationship between the spaces and the
width of the nib slit and between such spaces and
the wall-to-wall dimsension of the spaces 89 is
preserved.

The spacing between adjacent folds of the sheet
194. from which the element {39 is formed pref-
erably is such that the feed element. (89 abuts
the under face.of the nib, as illustrated:in Fig. 12,
and bears firmly against the upper face of the
outer turn of the projecting portion 85; thus the
feed element is suitably confined and supported
in the space defined between the nib, the side
edges. of the slot. 182, and the upper face of the
projecting portion 88. The natural resiliency of
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the sheet 101 serves to maintain substantially
uniform spacing between adjacent portions of the
sheet and thus the spaces {03 are maintained.

From the foregoing it will be seen that a con-
tinuous and positive capillary connection is pro-
vided from the capillary space within the cham-
ber section of the capillary unit 83 to the nib slit
89. The capillary space (not shown) within the
chamber section. is connected directly to the
capillary spaces 99 within the core section and
the latter communicate with the capillary spaces
103 within the feed element 100 through the
openings 91 in the outer turn of the projecting
portion 85. The. several capillary spaces 103 are
interconnected by the openings 104 and are in
communication with the nib slit 89. Thus a con-
tinuous column of ink extends from the capil~
lary space within the chamber section ta.the nib
slit 89;

The several sections of the capillary system
within the pen are maintained in ink-feeding
communication by reason of the fact that the
various elements. which define such sections of
the capillary space are -positively and firmly
maintained in their assembled relation. The
capillary unit. 83.is maintained in. position with
the forward end.of the chamber section abutting
the flange on the feed bar 95 by suitable means
(not shown) such as the plug or retainer illus-
trated in Fig. 1. The feed bar is securely posi-
tioned by - frictional engagement befween its
flange and the wall of the space 81 and by the
abutment between the forward face of the flange
97 and the forward wall -of the space 8l. The
nib 86 is frictionally held -in the bore 82 and
longitudinally positioned by abutment with the
forward face of the-feed bar flange 91. The feed
element 100 is confined within the feed bar by
abutment with the adjacent portions of the
capillary unit 83, the feed bar and the nib.

The form of pen just described. may be filled
by inserting the forward end in a supply of ink
preferably to a-sufficient. depth to immerse the
forward end of the feed element 100. Ink passes
into the pen through the nib slit, into the space
between the nib and feed bar, into the space be-
tween the nib-and casing. Ink from one er more
of such spaces is drawn into the feed element
and from thence into the projecting portion 8%
and rises in the core section and from there is
drawn into the chamber section.” Air is expelled
through a suitable vent (not shown) provided in
the pen casing and communicating with the
space 81. When the pen has ink therein, a con-
tinuous column of ink stands in the capillary
space in the chamber section, the capillary space
in the core section, the capillary spaces in the
feed element, the space between the nib and feed
bar and the nib slit. In writing, ink which is
withdrawn at the nib, is replaced and the afore-
said continuous column of ink is maintained.
To insure such action, the several portions of the
capillary system preferably are so formed that
they increase in capillarity from the capillary
space in the chamber section to the nib slit in a
manner analogous to that described in connec-
tion with the pen of Fig. 1. i

A further embodiment of my invention is-illus~
trated. in Figs. 15 to 19 inclusive, to which ref-
erence now is made. In this form a hollow feed
bar-and separate feed element are employed, the
latter- being of ‘somewhat simpler and more
rugged construction than the folded sheet pre-
viously described. The pen casing (18 may be
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generally similar to that described in connection
with Pig. 11, as may be the capillary unit {11.
A nib (12 is provided which may be generally
similar to the nib 86.

A feed bar (13 is provided which may be
formed of any suitable material but preferably
from a plastic as in the case of the feed bar 95.
The feed bar {13 is formed as a generally hol-
low body having a bore 114 extending from the
rear end to close to the front end to receive the
projecting portion 115 of the capillary unit 111.
The feed bar {13 extends into the nib 112 and is
provided at its rear end with a flange {16 for the
purpose of aiding in positioning the nib 112.
The flange {16 may be formed elther in a man-
ner similar to the flange 97, or as illustrated in
Figs. 15 to 19 inclusive. In the latter case the
flange is of a diameter to fit within the opening
{17 in the forward end of the casing (10 and
abuts the capillary unit {11 and the nib 112.

The capillary spaces {18 defined between the
turns of the proiecting portion (15 are con-
nected in ink feeding relation to the nib slit 119
by a feed element 120 of simple, rugged con-
struction. The feed element 120 takes the form
of a plate of generally arcuate cross-sectional
form corresponding to the curvature of the nib
body and provided with a plurality of, and pref-
erably three, longitudinally extending slits 122
and (23, The feed element (20 is disposed in a
slot 124 formed in the upper side of the feed bar
and opening into the bore (14. The slot 124 is
suitably dimensioned. as by tapering it toward
the forward end of the feed bar 113, so as to
canse the tongues 125 and 126 formed by the
slitting of the plate to be contracted toward
their forward ends. Thus the slits 122 and {23
taper toward their forward ends. The nib {12,
feed bar (13 and feed element {20 are so dimen-
sioned and arranged that the feed element 120
is disposed between and in contact with the outer
trrns of the extended portion 115 of the capil-
lary element {11 and with the inner surface of
the vnoer nnrtion of the nih {12. Accordinglv,
the slits 122 and 123 serve as cavillarv ink feed
passages connecting the nib slit {19 and the
canillarv spnace between the outer turns of the
portion (15. These feed vassares 122 and 123
taver forwardlv and thus increase in capillarity
from their rear toward their forward ends. Ac-
cordinely, the ink is drawn from the feed ele-
ment and toward the forward portion of the nib
slit hv eapillarv action.

The feed element, 120 is formed of material
whiech is suitablv wettahle hy ink of the tvoe used
in the pen, and one such suitable material is
silver. The feed element (20 preferably is made
approximately equal in thickness to the thickness
of the feed bar wall and may be around 0.0625'’
in thickness. The slots are approximately 0.005""
wide and when the feed element is in position in
the feed bar the slots are closed at their forward
ends. This arrangement insures effective feed-
ing of ink from the projecting portion of the
feed element to the nib slit. While the feed
element may be so formed that all of the tongues
125 and 126 are of equal length, preferably it is
formed with the two inner tongues of greater
length than and projecting beyond the forward
ends of the outer tongues and beyond the end
of the feed bar, with the center slot 123 aligned
with and extending along the nib slit to close to
the forward end of the nib.

The feed bar is formed with a substantially
closed forward end {30 which is provided with a
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vent opening 131 registering with and approxi-
mately of the same diameter as the central vent
132 of the capillary element I1{I. The feed bar
also is provided with a filling opening 133 which
communicates with the interior of the feed bar
and consequently with the capillary spaces within
the extending portion {15 to permit ink to be
drawn into the pen during filling. Where the
nib is provided with a substantially cylindrical
kody as shown, the filling opening 133 is formed
in the forward end wall of the feed bar. However,
where the forward end of the nib is cut back or
where the nib is provided with an only partially
cylindrical body, the filling opening may be
formed in the lower wall of the feed bar rear-
wardly of the forward end thereof.

It is believed that the operation of this em-
bodiment of my invention will be obvious from
the description thereof. However, it may be
pointed out that during filling, ink is drawn into
the pen through the filling opening 133 and is ele-
vated in the capillary element {11 to fill the same.
At the same time ink may be drawn into the pen
through the spaces between the feed bar and nib
and between the nib and nib body (10. Air which
is displaced by the incoming ink passes out of
the pen through the vent passage 132 and vent
opening 13{.

In writing, ink which is withdrawn from the
nib is replaced by ink which is supplied to the
nib slit 119 by the feed element 120.

I claim:

1. A fountain pen comprising a body, a writ-
ing element carried thereby, and a capillary reser-
voir-and-feed element including spirally rolled
sheet material having turns thereof spaced apart
and defining therebetween a capillary ink stor-
age space, the turns at the inner portion of said
element being spaced more closely than the turns
outwardly thereof to provide therebetween a
space of greater capillarity than the space be-
tween said outer turns, said element being dis-
posed in said body with the space between said
inner turns, at least, being connected in ink feed-
ing relation to said writing element.

2. A fountain pen comprising a body, a writ-
ing element carried thereby, and a capillary res-
ervoir-and-feed element including spirally rolled
sheet material, means including spaced projec-
tions on the turns of said sheet for spacing said
turns apart whereby they define therebetween
a capillary ink storage space, said turns being
provided with spaced openings providing com-
munication through said turns between the sev-
eral portions of said capillary space, the turns at
the inner portion of said element being spaced
more closely than the turns outwardly thereof
to provide therebetween a capillary space of
greater capillarity than the space between said
outer turns, said element being disposed in said
body with the capillary space between said inner
turns, at least, being connected in ink feeding re-
Jation to said writing element.

3. A fountain pen comprising a hody, a writ-
ing element carried thereby, and a capillary res-
ervoir-and-feed element including spirally rolled
sheet material having turns thereof spaced apart
and defining therebetween a capillary ink storage
space, the turns at the inner portion of said ele-
ment being spaced more closely than the re-
maining turns to provide therebetween a space
of greatest capillarity and the remaining turns
being spaced progressively farther apart from the
inner to the outer portion of said element, said
element being disposed in said body with the
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‘space between said inner turns, at least, being
connected in ink feeding relation to said writing
element.

4, A fountain pen comprising: a- body having a
reservoir section and a feed section forwardly of
said reservoir section, a writing nib-mounted in
said feed section, and a capillary reservoir-and-
feed element disposed in said- reservoir section
and including spirally rolled sheet material hav-
ing turns:thereof spaced apart to define therebe-
tween g capillary ink storage space, the turns at
the inner portion-of said element projecting for-
wardly beyond the forward ends of the turns
outwardly thereof and extending forwardly- into
said feed section with the space. defined by said
inner turns connected in ink feeding relation to
said writing element.

5. The invention as set forth in.claim 4 where-
in a feed. bar is disposed in said feed section in
ink feeding relation with said writing: element,
said inner turns extend into said feed bar and
capillary means are provided connecting the space
defined between said inner turns in ink feeding
relation with said writing element.

6. The invention as set forth in claim 4 where-
In a feed bar is disposed in said feed section in
ink feeding relation with said writing element
and means including folded sheet material is dis-
posed between and in capillary relationship with
at least one of said projecting turns and said writ-
ing element and defines between the folds thereof
capillary feed passages connecting the space de-
fined by said inner turns in ink feeding relation
with said writing element.

7. The invention as set forth in claim 4 where-
in is provided feed means including a member
disposed between and in capillary relationship
with at least one of said projecting turns and
said writing element and having capillary spaces
providing feed passages connecting the space de~
fined by said projecting inner turns in ink feed-
ing relation with said writing element.

8. The invention as set forth in claim 4 where-
in is provided feed means including a longitudi-
nally slitted feed member disposed between and
1 capillary relationship with at least one of said
projecting turns and said writing element and
providing capillary feed passages connecting the
space defined by said projecting inner turns
in ink feeding relation with said writing ele-
ment.

9. The invention as set forth in claim 4 where-
in is provided a hollow feed bar in said feed sec-
tion having an opening in its upper side and feed
means including a member disposed in said feed
bar opening between and in capillary relation-
ship with at least one of said projecting turns
and said writing element and providing feed pas-
sages connecting the space defined by said pro-
jecting inner turns in ink feeding relation with
said writing element.

10. The invention as set forth in claim 4
wherein is provided a hollow feed bar in said
feed section extending into said nib and having
an opening in its upper side, and means includ-
ing a longitudinally slitted plate disposed in said
feed bar cpening between and in capillary rela-
tionship with at least one of said projecting turns
and said writing element, a slit of said member

providing capillary feed passages connecting the.

space defined by said projecting turns in ink
feeding relation with said writing element.

11. A fountain pen comprising a body having
2 reservoir section and a feed section forwardly
of said reservoir section, a writing nib mounted
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in sald feed section, and. a capillary reservoir-
and-feed' element disposed in said reservoir sec-
tion: and including a chamber- section formed
from spirally rolled sheet material having turns
thercof spaced apart to define therebetween a
capiilary ink storage space, and a core section
formed from spirally rolled sheet material having
turns: thereof spaced apart to define therebe-
tween. a capillary ink storage: space; said core
section being- disposed in- said: chamber section
with- the space: thereof connected: to the space
of the chamber section and with said core sec-
tion projecting forwardly beyond the forward
‘ends of the turns:outwardly thereof and extend-
ing: forwardiy- into- said feed' section with the
space- defined- By the turns thereof connected in
ink feeding relation to said writing element.

12. A fountain pen comprising a body having
a- reservoir section and a feed- section forwardly
of said: reservoir section, a writing nib in said
feed section and having an arcuate body and a
slitted writing point, and a capillary reservoir-
and-feed element disposed in said reservoir sec-
tion and comprising spirally rolled sheet material
having turns thereof spaced apart to define
therebetween a capillary ink storage space, the
turns at the inner portion of said element pro-
jecting forwardly beyond the remaining turns
and extending into said nib body to place the
space defined by said inner turns in ink feeding
relation with said nib slit.

13. A capillary reservoir-and-feed element for
a fountain pen comprising spirally rolled sheet
material having turns thereof spaced apart to
define therebetween a capillary ink storage space,
the inner turns being more closely spaced than
the outer turns to define a space of greater capil-
larity than the outer turns and projecting at one
end beyond the corresponding ends of the outer
turns.

14. A fountain pen comprising a body having
a reservoir section and a feed section forwardly
of said reservoir section, a writing nib mounted
in said feed section, and a capillary reservoir-
and-~-feed element disposed in said reservoir sec-
tion and including spirally rolled sheet material
having turns thereof spaced apart to define there~
between a capillary ink storage space, the turns
at the inner portion of said element projecting
forwardly beyond the forward ends of the turns
outwardly thereof and extending forwardly into
said feed section with the space defined by said
inner turns connected in ink feeding relation to
said writing element, the innermost turn of said
reservoir-and-feed element having a diameter
substantially greater than the spacing between
the remaining turns and providing an air vent
extending along said reservoir-and-feed element
and communicating with the exterior of said pen.

15. A capillary filler-and-reservoir element for
5 fountain pen comprising spirally rolled sheet
material having turns thereof spaced apart to
define therebetween a capillary ink storage space,
the turns at the inner portion of said element
being more closely spaced than the turns at its
outer portion to define a space of greater capil-
larity than the space at the outer portion of said
element. )

16. The invention as set forth in claim 15
wherein the turns of said element are spaced
apart at progressively greater distances, from
the inner portion of said element to the outer
portion thereof.

17. A capillary filler-and-reservoir element for
a fountain pen comprising spirally rolled sheet
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material having turns thereof spaced apart to
define therebetween a capillary ink storage space,
the turns at the inner portion of said element
projecting at one end beyond the corresponding
ends of the turns in the outer portion of said
element.

18. The invention as set forth in claim 4 where-
in the pen body has an open forward end, the
inner turns of the reservoir-and-feed element
terminate adjacent said open forward end, and
cover means is provided for substantially closing
said open forward end.

19. The invention as set forth in claim 12
wherein the arcuate nib body is substantially
concentric with said projecting inner turns of
the reservoir-and-feed element and in contact
engagement therewith substantially throughout
the length of the nib body.

20. The invention as set forth in claim 12
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wherein the nib is provided with a capillary pas- 9qg

sage in its lower face in ink transfer communi-

16
cation with the space deflned by said projecting
inner turns of the reservoir-and-feed element
and with the slit in the writing point.

21. The invention as set forth in claim 12
wherein the nib body is provided with a capillary
groove in its lower face in register with the slit
in the writing point, and a cover of lesser trans-
verse dimension than the nib body is secured to
the nib body in underlying relation to said
groove, said cover having perforations there-
through.

FLOYD E. BARTELL.
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