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3,154,055
FOUNTAIN PEN
Ray A. Lawton, Milton, Wis., assignor to The Parker Pen
Company, Janesville, Wis., a corporation of Wisconsin
Filed Dec. 7, 1969, Ser. No. 74,330
8 Claims. (Cl 120—50)

The present invention relates to fountain pens, and
it more particularly relates to a new and improved foun-
tain pen construction employing novel means for con-
trolling the flow of ink from the reservoir to the writing
nib.

Fountain pens generally comprise a reservoir contain-
ing a supply of liquid ink, a writing nib or point, a feed
mechanism for controllably conveying ink from the res-
ervoir to the nib, and an air return passageway for sup-
plying replacement air to the reservoir to replace the
ink which is used up in writing. It is particularly de-
sirable that fountain pens be immune to leakage of ink,
even under severe operating conditions, such, for ex-
ample, as axial shaking of the pen. Various ink feed-
ing arrangements are known in the prior art which sub-
stantially eliminate ink leakage but in order fo improve
the operation of fountain pens and to decrease the manu-
facturing cost of fountain pens, it would be desirable
to provide o more simple ink feeding and controlling
structure which solves the leakage problem: in such a
way as to be inexpensive to manufacture and immune
to operational failures.

Therefore, an object of the present invention is to
provide a new and improved feed system for controllably
conveying ink to the writing nib of a fountain pen.

Another object of the present invention is to provide
a new and improved fountain pen employing a novel
arrangement for feeding ink to the writing nib and for
feeding replacement air to the reservoir.

A further object of the present inventicn is to provide
a new and improved ink feeding mechanism in which
abrupt axial movements of the pen will not cause ap-
preciable leakage of ink therefrom.

Still another object of the present invention is fo
provide a new and improved fountain pen employing
a unitary feed bar having a novel ink feed passageway
therein which cooperates with a plug type collector to
provide a simple and yet effective weir for supplying
replacement air to the reservoir.

The above and further objects are realized in accord-
ance with the present invention by providing a unitary
feed bar having offset ink feeding grooves therein which
are connected together solely by means of an annular
weir chamber, one of the passageways extending into
the reservoir and the other passageway extending to the
nib, which weir chamber is defined by a portion of the
feed bar and a portion of a collector plug which sur-
rounds the feed bar.

The invention both as to its organization and the
method of operation, together with further objects and
advantages thereof, will best be understood by reference
to the following description taken in connection with
the accompanying drawings in which:

FIGS. la and 1b are longitudinal, sectional views of
a fountain pen embodying the present invention;

FIG. 2 is an enlarged coross-sectional view of a col-
lector plug used in the pen of FIG. 1;

FIG. 3 is a greatly enlarged, fragmentary cross-sec-
tional view of the collector and feed mechanism of the
fountain pen shown in FIGS. 1a and 1b;

FIG. 4 is a top plan view of a feed bar embodying
the present invention; _

FIG. 5 is a side, elevational view of the feed bar shown
in FIG. 4;
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FIG. 6 is a bottom plan view of the feed bar shown
in FIG. 4;

FIGS. 7, 8, 9, 10, 11, 12 and 13 are cross-sectional
views taken along the corresponding section lines in
FIG. 5;

FIG. 14 is a cross-sectional view taken along the line
14—14 in FIG. 2;

FIG. 15 is a fragmentary view, partly in section of a
replaceable ink cartridge suitable for use in the pen of
FIG. 1;

FIG.16 is a longitudinal cross-sectional view of a re-
fillable ink cartridge adapted for use in the pen of FIG. 1;

FIG. 17 is a partially sectioned view illustrative of the
assembly process used in manufacturing the ink reser-
voir shown in FIG. 16; and

FIG. 18 is a cross-sectional view taken along the line
18—18 in FIG. 17.

Referring now to the drawings and particularly to
FIGS. la and 1b thereof, there is shown a complete
fountain pen 20, the lower or forward portion being
shown in section in FIG. la and the upper or rearward
portion being shown in section in FIG. 1b. As illus-
trated in FIGS. 1a and 1b the pen 28 includes a refillable
ink reservoir 21 of the piston and cylinder type, but it
should be understood that because of its versatility, the
pen 28 may employ a replaceable throw-away type
of ink reservoir or cartridge 22 shown in FIG. 15 and
described more fully hereinafter. Each of the reser-
voirs 21 and 22 have advantages which make it partic-
ularly suited for certain applications, but less suitable
for other applications. For example, the replaceable
cartridge 22 makes it extremely easy to quickly replen-
ish the ink supply of the pen by merely replacing the
spent cartridge. On the other hand, the cost of the ink
used in the refillable reservoir 21 is substantially less
than the cost of ink purchased in the separate cartridges
22. Since the pen 20 can be used with both types of
reservoir, it has the advantage of versatility to the user
while enabling the manufacturer of the pen to use the
identical parts and assembly lines for making two basi-
cally different types of pens.

The pen comprises a collector shell 23 having an ex-
ternally threaded rear end portion 24 which co-acts with
an internally threaded forward end portion 25 of a
barrel member 26. Preferably the collector shell 23
and the barrel 26 are formed of any of the many suitable
plastics used for this purpose. A metallic collar 27 is
press-fitted onto the collector shell 23 to provide a stop
against which the barrel 26 abuts when the barrel parts
23 and 26 are connected together. The threaded con-
nection between the collector shell 23 and the barrel
26 enables ready disassembly of the two parts in order
to refill the reservoir 21 or to replace the cartridge type
reservoir 22.

An important feature of the pen 20 of the present in-
vention is the fact that it consists of relatively few com-
ponent parts, thus minimizing the inventory both of the
manufacturer and those who provide maintenance for
the pen. Moreover, the pen is easily disassembled there-
by further facilitating repair and maintenance of the pen.

As shown in FIGS 1a and 1b, the operating mechanism
or ink feeding and writing portion of the pen 20 com-
prises a nib collar 30, preferably molded of a suitable
plastic, which is threadedly mounted in the forward end
of the collector shell 23. The nib collar 30 includes an
axial bore 31 in which a feed bar 33 and a writing nib
34 are mounted. As will be understood more clearly as
the present description proceeds, the nib collar 30 pro-
vides the sole support for the feed bar 33 and the nib 34,
thereby facilitating inspection, cleaning and replacement
of the nib 34 and the feed bar 33.
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A generally cylindrical collector plug 36, better shown
in FIG. 2, loosely fits over the rearwardly extending por-
tion of the fed bar 33 and is held at a predetermined lo-
cation within the collector shell 23 by means of &2 nipple
37 which is threadedly received within the bore of the
collector shell 23. The nipple 37 engages the rear end
of the collector plug 36 and forces a forwardly facing
annular shoulder 38 thereon against a rearwardly facing
annular shoulder 39 in the bore of the collector shell 23.
It is important that the shoulders 38 and 39 be in abut-
ment, and for this reason it will be noted that the forward
end of the collector 36 does not seat on any portion of
the shell 23 but is free to move axially therein.

In addition to locating the collector 36 in the collec-
tor shell 23, the nipple 37 also functions to mount the
reservoir 21 in the pen and to couple the reservoir 21 to
the feed bar 33. Consequently, the nipple 37 includes a
centrally disposed, longitudinally extending tubular por-
tion 41 having the rearward end 42 cut on a bias to pro-
vide a sharp, knife-like end for severing a portion of the
replaceable cartridge reservoir 22 as described hereinafter
in connection with FIG. 15.

The refillable reservoir 21 includes an ink supply or
storage chamber 44 defined by a hollow cylinder 45 and
a piston type plunger 46 which is axially movable within
the bore of the cylinder 45 to fill the chamber 44. The
cylinder 45 is slightly resilient and includes an open
forward end of reduced diameter forming a collar 48
which fits snugly over the rearwardly extending portion
of the tube 41 and partly into an annular recess 47 in
the nipple 37 to effect an hermetic seal between the nip-
ple 37 and the reservoir 21. Ink flowing out of the cham-
ber 44 and replacement air flowing into the chamber
44 thus respectively passes through the nipple 37 and
through suitable passageways provided in the feed mecha-
nism to and from the front end of the pen.

In order to provide a continuous supply of ink to the
nib 34, the feed bar 33 extends into the chamber 44
whereby it is immersed in the ink in the chamber 44.
The rear feed bar portion 56 is loosely received in the
bore of the nipple 37, and extends to a location in prox-
imity to the rearward end of the tube 41 so as to be
bathed by the ink in the chamber 44. As best shown
in FIGS. 4 and 5 the rear portion 56 of the feed bar 33
is semi-cylindrical having a flat longitudinally extending
surface 49 provided with a capillary feed groove 51.
As best shown in FIG. 13, the feed groove 51 has a
generally V-shaped bottom providing an infinite capillary
passageway along the feed groove 51. Because of the
capillary attraction between the ink in the chamber 44
and the infinite capillary at the bottom of the feed groove
51 and groove 50 remains at least partially filled with
ink as long as a supply of ink is contained within the
chamber 44.

One necessary characteristic of any commercially
satisfactory present day fountain pen is that it be sub-
stantially immune to leakage. One factor which may
lead to leakage in a fountain pen is rapid and sudden axial
movements of the pen. When such movement occurs,
the natural inertia of the liquid in the pen tends to move
it towards the nib and since the nib can only hold a
small amount of ink, the ink thus moved to the nib will
flow out of the pen. In the past, various arrangements
and structures have been employed to prevent leakage
under such conditions. For the most part such arrange-
ments have been rather complex. An important feature
of the pen 20 embodying the present invention is the
simplicity of the mechanism employed for preventing
such leakage.

The feed groove 51, which is straight and which extends
axially of the pen substantially along the principal longi-
tudinal axis thereof, terminates abruptly at the location
51a (FIG. 4), and a pair of feed grooves 53 and 54,
which also extend axially of the pen 20 and therefore
lie parallel to the feed groove 51, feed the ink from the
groove 51 to the nib 34. The grooves 53 and 54 are
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entirely of capillary width and are, therefore, smaller
in cross-sectional area than the groove 51. Accordingly,
two such grooves are employed to insure that a sufficient
amount of ink is supplied to the nib 34. The feed grooves
53 and 54, which, as shown in FIGS. 8, 9, 10 and 11, are
each provided with a V-shaped bottom portion to provide
an infinite capillary feed groove which insures a com-
tinuous flow of ink from the ink chamber 44 to the nib
34. The grooves 53 and 54 are displaced from but
overlap with the forward portion of the feed groove 51
and all three of these grooves are connected together by
means of an annular weir chamber 56 of capillary dimen-
sion located between the bore 57 in the collector 36 and
the intermediate portion 57 of the feed bar 33. The
feed passage is, therefore, discontinuous and ink is pre-
vented from being shaken directly from the feed groove
51 to the nib 34 by virtue of the fact that in order for
ink to travel from the groove 51 to the nib 34 it must
first travel in a transverse direction through the annual
chamber 56 and there is ordinarily no appreciable force
component in the transverse direction to cause such
movement.

In addition to connecting the feed grooves 53 and 54
with the feed groove 51 in order to inhibit leakage of ink
from the pen, the chamber 56 also provides the sole weir
which allows air to bubble through the ink and into the
chamber 44 to substantially equalize the chamber pressure
with that of the atmosphere. The feed groove 51 has an
enlarged upper end 68 (FIG. 12) at the location of an
enlargement 62. The enlargement 62 locates the feed
bar 33 in the collector plug 36 and the widened portion 60
of the feed groove enables air to flow back into the cham-
ber 44 without shutting off the supply of ink to the nib 34.
In the absence of a weir, as the ink in the pen was used
a vacuum would be built up in the chamber 44 until the
pressure differential between the atmosphere and that in
the chamber became sufficiently great to prevent the fur-
ther flow of ink out of the chamber 44. Accordingly, the
nib would be starved and the pen would appear to be dry
even though a substantial amount of ink was contained
within the chamber 44. In the same regard, air is sup-
plied to the annular weiring chamber 56 for the afore-
mentioned reason via an air feed channel 61, best shown
in FIGS. 6, 9 and 11, provided in the bottom of the feed
bar 36. Although the channel 61 opens into the weir
chamber 56, the channel 61 is sufficiently large that ink
will not flow into it and thus does not flow out of the pen
through the channel 61.

The slot 78 and the infinite capillary 82, hereinafter
described normally have ink in them but the fluid pres-
sure is such that ink cannot be drawn into the collector
chamber 77 by capillary forces. A leak condition occurs
when the external, or atmospheric pressure is reduced
with respect to the air pressure in the reservoir 44. This
in turn results in a decrease in the fluid pressure at the
infinite capillary 82 which permits the opposing capillary
force available in the collector chamber 77 to draw ink
from the reservoir. As ink is drawn from the reservoir
44, the pressure difference between that in the reservoir
and external pressure is decreased. As this pressure dif-
ferential decreases the pressure opposing the capillary
forces of the collector chamber 77 increases until equi-
librium occurs and there is no further movement of the
ink in the chamber 77.

The capillary force exerted by collector chamber 77 is
ordinarily less than that of the weiring chamber 56 con-
sequently, upon drawing ink from the pen as in writing,
ink will be written out of the collector chamber 77 before
a bubble of air is able to enter through the weiring cham-
ber 56.

In order to locate the feed bar 33 in the nib collar 30,
a rearwardly facing shoulder 66 on the bottom portion of
the feed bar 33 abuts against the lower portion of an an-
nular rabbet 67 in the nib collar 3¢. The upper surface
of the forward portion of the feed bar 33, herein desig-
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nated 65, conforms to the inner or lower surface of the
writing nib 34 to provide a large area capillary connec-
tion between the feed grooves 53 and 54 and the writing
nib 34 which insures a plentiful supply of ink for the nib.
The nib 34 is located in the collar 30 by means of its
rearwardly facing shoulder 68 which abuts against the
upper part of the shoulder 67 when the nib and feed bar
assembly is disposed in the nib collar 30. As best shown
in FIG. 1a, the nib 34 is offset to provide the shoulder 68
and a shoulder 69 which locates the nib 34 on the feed bar
43. The nib 34 and the feed bar 33 are together press-
fitted into the nib collar 30 to provide a tight fit between
the nib 34 and the feed bar 33 and thereby to hold the
nib 34 in place in the pen 28.

As best shown in FIG. 7 the lower portions of the
feed grooves 53 and 54 which underlie the nib 34 are
pot provided with an infinite capillary at the bottom as
are the remaining portions of the grooves 53 and 54 so
that the ink which is fed to the nib 34 is pulled out of the
feed grooves 53 and 54 by the greater capillarity provided
between the nib 34 and the adjoining surface of the feed
bar 33.

Tt is important that a large area capillary connection
be provided between the feed grooves 53 and 54 and the
nib 34 in order to maintain a plentiful supply of ink at
the nib 34. Although a capillary passage of sufficient area
can be provided between the nib and the feed bar by
maintaining close tolerances on both the nib and feed bar
dimensions, the cost of manufacturing the feed bar 33
can be greatly reduced if it is molded in its final condi-
tion rather than first molded and later machined. There-
fore, in accordance with an important feature of the pres-
ent invention the feed bar 33 is molded of plastic with
a protuberance 70 on the upper surface of the forward
end thereof. The height of the protuberance 70 is such
that when the nib 34 is placed on the feed bar 33 and
pressed into the collar 30, the nib 34 is stressed and
deformed upwardly as shown in FIG. 5. By its very
nature, the nib 34, which is preferably made of gold, is
resilient, this as well known in the prior art, being a de-
sirable if not a necessary attribute of a writing nib.

Tn order to cause the adjoining surface of the feed bar
33 to conform to the surface of the nib 34, the end of the
feed bar 33 with the nib and collar assembled thereto is
heated by suitable means, as, for example, by dipping it
in hot water to soften the end of the feed bar 33 which
may be, for example, formed of methyl methacrylate.
When the protuberance 70 softens, the pressure exerted
thereon by the nib 34 forms the protuberance 70 into the
complementary of the bottom surface of the nib 34. An
extremely close fit is thus provided between the nib 38
and the adjacent part of the feed bar 34 to insure a pas-
sageway of capillary dimension between the feed chan-
nels 53 and 54 and the nib 30.

Another condition which commonly arises and which
tends to cause ink to leak from a fountain pen is a rela-
tively rapid drop in the atmospheric or ambient pressure.
This causes the pressure in the ink chamber 44 to exceed
the pressure outside the pen which thus tends to force ink
out of the chamber 44 until the internal and external
pressures on the ink are equalized. In the prior art, it is
known to provide an overflow or collector chamber for
temporarily storing the ink which is thus forced out of
the chamber 44. Ink is thus prevented from flowing di-
rectly out of the pen. In the pen 20 of the present inven-
tion, an overflow or collector chamber is alsc provided
for this same purpose. But the structure which provides
this chamber is simpler than that provided in the prior
art while operating both effectively and rapidly.

Referring now particularly to FIGS. 2 and 3, the col-
lector plug 36 is provided with a forwardly disposed flange
75, which centers the forward end of the collector plug 36
within the shell 23, and a rearwardly disposed flange 76
which provides the forwardly facing shoulder 38 for ac-
curately locating the plug 36 within the collector shell 23.
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An annular area 79 of reduced external diameter is thus
provided between the flanges 75 and 76 and co-acts with
the bore of the collector shell 23 to provide an annular
collector or overflow chamber 77 which becomes narrower
towards the rear of the pen. When an overflow condition
occurs, the collector or overfiow chamber 77 is fed with
ink by means of a capillary slot 78 which is connecfed to
the weiring chamber 56. The slot 78 hasa width of capil-
lary dimension so as to exert a force on the ink tending to
draw it out of the weiring chamber 56 into the slot 78.
The collector chamber 77 is connected to the atmosphere
by means of a slot 80 which is disposed diametrically op-
posite to the slot 78 but which, unlike the slot 78, con-
tinues through the forward flange 75 and is thus connected
to the atmosphere by way of the channel 61. ‘While the
slot 78 is of capillary dimension having a width of ap-
proximately .005 inch, the slot 8¢ is much wider having a
width of approximately .030 so that the slot 8¢ does not
have capillary dimensions and therefore ink cannot nor-
mally flow out of the pen from the collector reservoir 77
through the slot 80.

During normal operation of the pen when an overflow
condition does not exist, the atmospheric pressure exerted
on the ink in the weir 56 is equal to the sum of the op-
posite forces tending to drive the ink in the opposite
direction. These latter forces are the force of capillary
attraction attempting to pull the ink into the slot 78, and
the force exerted on the ink by the pressure within the
ink chamber 44 when these two opposite forces are equal,
the ink remains stationary in the pen, but when the atmos-
pheric pressure becomes less than the sum of the chamber
pressure and the capillary pressure, ink moves up into the
slot 78 and collector chamber 77 and out of the ink cham-
ber 44 thereby lowering the pressure within the chamber
44. This movement of ink continues until the internal
and external forces on the ink are again equalized. The
slot 78 necessarily has a very small volume and once it
has been filled, the ink which is being forced out of the
chamber 44 flows into the substantially large collector
chamber 77.

In order to insure that the ink from the filled slot 78
rapidly transfers to the larger overflow chamber 77, there
is provided an infinite capillary 82 at the rear end of the
overflow chamber 77 in direct contact with the slot 78.
As shown, the infinite capillary 82 is disposed at the junc-
tion between the flange 76 and the shell 23. Inasmuch
as the abutting shoulders 38 and 3% on the collector 36
and on the collector shell 23 provide the sole axial locating
means for the plug 36, a tight fit between the collector
plug 36 and the collector shell 23 at the desired location
of the infinite capillary 82 is assured. Once an overflow
condition has occurred and ink has flowed from the slot
78 into the chamber 77, the infinite capillary 82 causes
a small amount of ink to remain in the infinite capillary
82 even after the overflow condition has ended and all
of the ink has effectively flowed from the chamber 77
and the slot 78 back into the weir 56. The collector
chamber 77 thus remains wetted at the point of juncture
with the slot 78 so that a rapid transfer of ink from the
slot 78 to the large chamber 77 will occur when an over-
flow condition next exists. Without the infinite capillary
connection 82, this transition might be sufficiently retard-
ed that the pressure would equalize itself by causing ink
to flow past the slot 78 to the front of the nib and hence
leak from the pen.

As noted hereinbefore, the collector plug 36 has no re-
quired angular orientation within the collector shell 23 or
with respect to the feed bar 33. To this end, and to
minimize the tolerances which must be maintained on the
various dimensions of the plug 36, which is preferably
molded of plastic, the forward end of the plug 36 is pro-
vided with a counterbore 84 which communicates with
the slot 8¢ and which serves to insure the free passage of
air from the channel 61 in the feed bar 33 to the slot 3¢
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irrespective of the relative angular positions of the feed
bar 33 and the collector 36.

Refer now to FIG. 16 for a more detailed description
of the refillable ink reservoir 21. As described herein-
before in connection with FIG. la, the reservoir 21 com-
prises a hollow cylinder 45 forming the ink chamber 44.
Preferably the cylinder 45 is formed of a transparent ma-
terial so that when the barrel 26 is removed from the col-
lector shell 23 the amount of ink in the chamber 44 may
be determined merely by looking at the level of ink in
the cylinder 45. The rearward end of the cylinder 45
has a tapered counter bore 16¢ into which a tubular shell
101, also formed of plastic, is inserted and secured thereto
by suitable means such, for example, as spin welding. A
metallic band 182 surrounds the rear end of the cylinder
45 to facilitate handling of the reservoir 21 and for im-
proving the general appearance thereof.

The shell 141 has an internally extending annular flange
102a at the rearward end thereof providing a forwardly
facing shoulder 103 against which a complementary
shoulder 104 on a rotary feed member 185 abuts. As best
shown in FIG. 17, the feed member 105 is provided with
a pair of longitudinaly disposed slots 108 which provide
relatively weak areas which permit temporary deforma-
tion of the member 105 during assembly of the reservoir
21 when the forward end of the feed member 105 is in-
serted into the rearward end of the feed shell 161. As
shown, the shoulder 184 is the rearward termination of
an outwardly flared, annular portion 189 which serves as
a wedge to compress the member 165 in the vicinity of
the slots 288 as the feed member 165 is inserted into the
shell 101. Once, however, the shoulder 104 passes be-
yond the shoulder 103, the natural resiliency of the feed
member 185 causes the flared portion 102 fo spring out-
wardly thereby to permanently lock the member 105 in
place while permitting relative rotation between the feed
member 185 and the shell 161. As shown, the feed
member 105 is provided with an internal square thread
112 extending throughout the length thereof which mates
with an external thread 113 on a rearwardly extending
arm 114 of the piston 46, The arm 114 is rectangular
in cross-section to minimize the friction between the pis-
ton 46 and the feed member 105 thereby facilitating the
filling of the pen. It will be understood that in assembly-
ing the reservoir 21, the piston 46 is positioned within the
cylinder 45 prior to the assembly of the shell 261 and the
feed member 165 to the cylinder 45.

As best shown in FIG. 18 both the shell 161 and the
feed member 165, which are rotatable with respect to
one another, are provided with external flutes or ser-
rations 117 and 118 to provide finger grip portions for
facilitating relative rotation between the two to move
the piston 46 back and forth within the chamber 44.

An important feature of the reservoir 21 is that the
feed member 105 is provided with what may be termed
a left-handed thread so that as the feed member 105 is
rotated clockwise, relative to the shell 161, the piston
46 moves rearwardly to increase the capacity of the
chamber 44. The reason for this type of thread is that
the normal tendency of persons is to rotate something
in a clockwise direction, whether or not they know what
the effect of such rotation will be. Accordingly, a person
picking up the pen 28 would in the first instance have the
urge to rotate the feed member 165 clockwise which
would, if the reservoir 44 were full of ink, and if a right-
hand thread were used, squirt ink out of the front of
the pen. However, by using the left-hand thread, when
the feed member 1085 is rotated clockwise, the piston 46
is retracted without the undesirable effect of squirting ink.

As shown, the forward end of the piston 46 is provided
with a resilient O-ring 120 received in an annular recess
to insure a tight ssal across the piston to prevent air from
leaking past the piston 46 into the chamber 44.

In use, the reservoir 21 may be filled by immersing the
nib 34 in ink while the reservoir 23 is assembled to the
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pen 20 or the reservoir 2% may be filled by first dis-
assembling it from the pen and then dipping the collar
48 into a supply of ink. In both cases, the feed member
105 is rotated clockwise to withdraw the piston 46 from
the forward end of the chamber 44 to the rearward end
thereof thereby sucking ink up into the chamber 44.

As mentioned above the pen 20 is suitable for use
with the refillable reservoir 21 and it is also adapted
for use with a replaceable throw-away type ink cartridge
22 shown in FIG. 15. The throw-away cartridge 22
comprises a generally tubular plastic member 122 having
a closed rearward end 123 and an open forward end
124 into which a plug 125, having a rabbet 126 is press-
fitted. The plug 125 is fitted into the open end 124 after
the tube 122 has been filled with ink. Thereafter, suit-
able means such as heat sealing is used to permanently
seal the plug 125 to the tube 122. As shown, the plug
125 is provided with a forward bore 127 and a rearward
bore 128 separated by a thin wall 129 which is an in-
tegral part of the plug 125.

In uvse, the cartridge 22 is placed over the rearwardly
extending tubular portion 41 of the nipple 37 with the
tube 41 extending into the bore 127. By pushing the
two parts together, the sharp end 42 of the mipple 37
partially severs the wall 122 from the plug 125 and
presses the wall 129 into the dotted line position shown
in FIG. 15 where it is out of the way of the bore in
the nipple 37, and cannot interfere with the free flow of
ink from the cartridge 22. Inasmuch as the plug 125 is
slightly resilient and the diameter of the bore 127 is equal
to or slightly less than the external diameter of the tube
41, an air-tight seal is provided between the nipple 37
and the plug 125. Consequently, ink cannot leak from
the reservoir nor can air leak into the reservoir. More-
over, the resiliency of the collar 125 removably secures
the cartridge 22 to the nipple 37.

While the present invention has been described in con-
nection with a particular embodiment thereof, it will
be understood that those skilled in the art may make
many changes and modifications without departing from
the true spirit and scope of the invention and the ap-
pended claims are intended to cover all such change and
modifications.

I claim:

1. In a fountain pen having a vacuum type ink reser-
voir, a writing nib, and an ink feed and control mecha-
nism for conveying ink from said reservoir to said writing
nib, said ink feed and control mechanism comprising a
feed bar having first and second longitudinally extending
capillary grooves disposed therein in partially overlapping
side-by-side relationship, said nib being mounted over
one end of said feed bar and the opposite end of said
feed bar extending into said reservoir wherein it is nor-
mally bathed in ink, said second capillary groove extend-
ing from said reservoir to a location remote from said
nib, said first capillary groove extending from beneath
said nib to a location remote from said reservoir, said
feed bar having an intermediate portion at the location
of the overlapping portions of said capillary grooves
having an external diameter substantially less than the
adjacent portions of the feed bar, a cylindrical collector
plug loosely surrounding at least said lessened diameter
portion of said feed bar and having an internal diameter
substantially greater than the external diameter of said
feed bar at said portion fo provide an annular weir
chamber of capillary dimension surrounding said feed bar
and the upper portions of said second capillary groove,
said second capillary groove having an enlarged upper
portion of greater than capillary dimension communicat-
ing the reduced diameter portion of said feed bar to said
reservoir to provide a passageway for the fransfer of
air from said weir chamber to said reservoir.

2. In a fountain pen having a vacuum type ink reservoir
and a writing nib, an ink feed and control mechanism
comprising means defining an annular weir chamber of
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sufficient size to permit air bubbles to pass through a
liquid ink contained therein, said weir chamber being of
capillary size and displaced from both said nib and said
reservior, means defining a capillary channel remote from
said nib and connected between said reservoir and said
weir chamber for carrying ink from said reservoir to said
weir chamber, means defining a capillary channel remote
from said reservoir and connected between said weir
chamber and said nib for carrying ink from said weir
chamber to said nib, said capillary channels being in
mutually unaligned overlapping relationship with the
overlapping portions thereof being disposed within said
weir chambers, means defining an air passageway remote
from said channels connecting said weir chamber to the
exterior of said pen for supplying air at substantially
atmospheric pressure to said weir chamber, said air pas-
sageway having a lower force of capillary attraction on
the ink in said weir chamber than the capillary force of
attraction exerted thereon by said weir chamber, and
means defining a non-capillary passageway connecting
said weir chamber to said reservoir for carrying replace-
ment air from said weir chamber to said reservoir.

3. In a fountain pen having an ink reservoir, a writing
nib, and an ink feed and control mechanism for conveying
ink from said reservoir to said writing nib, said ink feed
and control mechanism comprising,

a feed bar having first and second capillary grooves
disposed therein in side-by-side partially overlapping
relationship,

said nib being tightly fited over one end of said bar to
provide a capillary space between said nib and said
bar directly communicating with said first capillary
groove,

said first capillary groove extending from said nib to
a location remote fro msaid reservoir,

said second capillary groove extending into said reser-
voir thereby to be bathed in ink held in said res-
ervoir,

means surrounding said feed bar and cooperating there-
with to define an annular chamber of capillary di-
mension directly communicating with the overlap-
ping portions of said capillary grooves,

said annular chamber having a substantial forward to
rearward dimension and extending rearwardly of
said overlapping portions of said capillary grooves,

said annular chamber tapering inwardly toward the
forward end to provide a greater capillary force at
the location of said overlapping portions of said
grooves and a gradually decreasing capillary force
rearward of said location,

said rearward portion of said annular chamber being
of sufficiently large size to constitute a weir through
which replacement air may bubble back to said
reservoir,

first air passageway means connecting said rearward
weir portion of said annular chamber to the exterior
of said pen, and
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second air passageway means for conducting air from
said weir portion of said annular chamber to said
reservoir,

4. A device as set forth in claim 3 wherein said second
air passageway means includes a channel in said feed bar
overlying only an intermediate portion of said second
capillary groove.

5. A device as set forth in claim 3 wherein said means
surrounding said feed bar is an elongated tubular member
providing a collector chamber in communication with
the overlapping portions of said capillary grooves.

6. A device as set forth in claim 5 wherein said tubu-
lar collector member is provided with an elongated slot
of capillary dimension connecting to said annular weir
chamber from the forward end thereof in proximity to
the overlapping portions of said capillary grooves to the
enlarged weir portion of said chamber, said slot forming
a part of said first air passageway means.

7. A device as set forth in claim 3 wherein said feed
bar is provided with a third capillary groove extending
parallel to and coextensive with said first capillary
groove, said second capillary groove terminating at a
location intermediate said first and third capillary grooves.

8. A feed system for a fountain pen comprising means
defining first and second capillary passageways disposed
in off-set parallel relationship and respectively extending
from an ink reservoir and from a writing nib, means de-
fining an annular chamber of capillary dimension over-
lying and interconnecting said passageways at a location
intermediate said reservoir and said nib, said chamber
having a substantial axial dimension exceeding the length
of the overlapping portions of said passageways, the por-
tion of said annular chamber are filled with liquid ink,
viding a sufficiently high capillary to prevent the passage
of air therethrough when said passageways and said por-
tion of said annular chamber are filled with liguid ink,
the rearward portion of said annular chamber being of
lesser capillarity than the forward portion thereof to con-
stitute a weir through which replacement air may bubble
back from the ink in said annular chamber to said reser-
voir, first air pasageway means connecting said weir por-
tion of said annular chamber to the exterior of said pen
and second air passageway means conecting the rearward
weir portion of said annular chamber to said reservoir.
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