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To all whom it may concern:

Be it known that I, BENJAMIN VANDE-
MARK EATON, a citizen of the United States,
residing at Brooklyn, in the county of Kings
and State of New York, have invented cer-
tain new and useful Improvements in Toun-
tain-Pens, of which the following is a speci-
fication, such as will enable others skilled in
the art to which it appertains to make and
use the same.

My invention relates to that class of foun-
tain-pens in which the nib of a writing-pem
of ordinary form is supplied with fluid ink
from a suitable reservoir, which reservoir
consists, preferably, of a hollow formed for
that purpose in the handle or holder of the
pen; and the object of my said invention is
to secure a certain and free flow of ink to
the pen under varying conditions of use, as
a greater or less quantity is needed, accord-
ing as fine or heavy lines are made with the
pen.

I have discovered by actual experiment
that when the ink is fed to the feed slot or
groove of a fountain-pen feed-plug or ink-
ductthrough a comparatively short ink-chan-
nel, to which the ink is fed from the reser-
voir through one or more channels of pref-
erably larger area than the ink-channel, but
preferably of such shape as to exercise greater
relative eapillary attraction upon the ink
than does theink-channel, and also that when
the feed-plug is provided with an air-vent
which allowsairto enter the channels through
which the ink flows from the reservoir to the
pen between such reservoir and the pen,
while the ink flows regularly and uniformly
and will not drop from the pen except under
the most excessive agitation, the same an-
swers much more readily to the exigencies of
heavy shading than in the pens now in use.

This fountain-pen of my invention is com-
posed in substance of a feed-plug having an
ink-channel communicating at one end with
a feed slot or groove which is adjacent to the
pen and at the other with one or more cap-
llary feeding-channels and an air-vent lo-
cated in the ink-passage thusformed at some
point between the ink-reservoir and the feed-
slot, although it is not to be understood that
the invention is limited to a device neces-

sarily comprising at onee all of the elements
aforementioned, for the invention consists
in the construction of certain of said ele-
ments and certain various combinations or
arrangements of said elements, all substan-
tially as will be hereinafter fully deseribed,
and set forth in the claims.

While not limiting myself strietly thereto,
I prefer to form my improved fountain-pen
of the particular construction, combination,
and arrangement of the several parts thereof
shown and described in the following specifi-
cation, of which the accompanying drawings
form a part, wherein similar letters and nu-
merals of reference designate like or equiva-
lent parts wherever found throughout the sev-
eral views, and in which—

Figure 1 is a side view, in central longitu-
dinal section thereof, of the lower portion of
the reservoir-holder of a fountain-pen with
my new and improved form of feed-plug or
ink-duct in position therein. Fig. 21isa side
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view of the feed-plug or ink-duct removed -

from the holder. Fig. 3isarearview of such
feed-plug or ink-duet. TFig. 4isa front view
of the construetion shown in Fig. 1, looking
from the pen-point rearward to the reservoir,
in section on the line X X of said Fig. 1, the
reservoir and pen-barrel not being shown,

Referring to the drawings, the reference-
letter A designates the hollow barrel or tube
for containing the ink, it being provided for
that purpose with the interior hollow or res-
ervoir A’, while B is the hollow endless end
piece for holding the feed-plug or ink-duct
therein, which end piece B preferably forms
a continuation of the reservoir A and is se-
cured thereto by an air-tight screw-joint, as
shown, the reservoir A’ being, of course, pref-
erably permanently closed at the upper end
in the usnal manner and such reservoir han-
dle or holder A and end piece B therefor be-
ing both preferably formed of hardened in-
dia-rubber or any other suitable light mate-
rial.

Held in place in the outer bell-shaped end
of the end piece B by the feed-plug or ink-
duet Cis the pen D, which may be of any de-
sired form and material, such plug C, for the
purpose of better holding the pen in position,
being preferably provided with a suitable slot
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¢', formed for that purpose in the upper rear
portion thereof, as shown.

The feed-plug or ink-duct C is preferably
formed of the same material as is the holder
A and end piece B, and the same is prefer-
ably of substantially the shape shown, con-
sisting of a eylindrical rear portion 1, from
the front side of which projects a narrow elon-
gated tongue 2, in the top side of which is
preferably formed the feed slot or groove 3,
which ispreferably of substantially the shape,
position, and relativesize shown. Communi-
cating with this feed slot or groove 3, prefer-
ably at the extreme rearend of such groove,
as shown, is the ink-channel 4, which is in
communication with the reservoir A’ in the
barrel A by way of one or more capillary feed-
ing-channels 5, which channels 5 are prefer-
ably of such shape that while the total area
of such channels in cross-section thereof is
greater than the area in cross-section of the
ink-channel 4 the capillarity of such channels

5 will be much greater in proportion to their

cross-area than is that of the ink-channel 4in
proportion to its cross-area, and by reason of
this construction, while the ink is fed freely
and uniformly to the pen in any quantity de-
sired, the flow thereof is so retarded by frie-
tion against the walls of the capillary chan-
nels 5 as to prevent dropping of the ink from
the pen except when subjected to the most
violent agitation.

The capillary channel or channels 5 are
preferably of the form shown in Fig. 3, con-
sisting of a narrow slit or slits, and the pre-
ferred method of forming such slits is to bore
a small circular hole 6 through the rear c¢ylin-
drical portion 1 of the feed-plug from, at, or
near the center of the rear face thereof to the
rear of the feed slot or groove and tothen pass
a fine scroll-saw through such perforations
and saw away from such hole or perforation
Gin four directions by bearing down upon the
rear of the saw and taking care not to saw
much, if any, into the perforation 6 at the front
end thereof, whereby the channels or slits 5
will be formed in the eylindrical rear portion
of the feed-plug, presenting the form of a
Greek cross at the rear face of the plug, as
shown in Trig. 3, and being each of a some-
what triangular form in longitudinal section
thereof, as shown in Fig. 1.

I do not intend to limit myself to any par-
ticular number or form of capillary channels
5, but, as before stated, prefer to have the
same of such shape as to exercise the great-
est possible amount of capillary attraction
upon the ink in the same, and communicat-
ing with the ink-feeding channel or passage
formed by the ink-channel 4 and such capil-
lary channels 5, preferably at the junetion of
the two, as shown, is an air-vent 7, by which
air is brought into contact with the stream of
ink before the same reaches the feed slot or
groove 3, which air-vent consists, preferably,
of "a suitable hole or perforation bored or

otherwise formed through the feed-plug or
ink-duct from side to side thereof, so as to in-
tersect the channels through which the ink
flows from the reservoir to the ink slot or
groove, preferably through the tongue 2, im-
mediately forward of the cylindrieal rear por-
tion 1 thereof, so as to intersect the ink-chan-
nel 4 and capillary channels 5, whereby the
air is admitted to such channels from ftwo
sides.

The length and relative size of the ink-
channel 4 and the distance from the air-vent
7 to the feed slot or groove 3 vary according
to the use for which the pen is designed.
For fine hair-line writing the air-vent 7 is
formed nearer to the feed slot or groove 3
than for heavy-shaded writing, and the par-
ticular point at which to place the air-vent 7
for each particular use can best be deter-
mined by experiment. '

The operation of my improved pen is as fol-
lows: The reservoir A’ within the handle or
holder A having been filled with suitable ink
in the well-known manner, and the end piece
B, within which is placed the pen D and feed-
plug or ink-duct C, having been screwed
thereon, the parts will be in the position
shown in Fig. 1, and the device will be ready
for use. As soon as the pen is held with the
point downward the ink will flow to the same
by way of the capillary feed-channels 5, ink-
channel 4, and feed slot or groove 3 and as
soon as the pen is pressed upon the paper or
other writing material and is moved over the
same will begin to flow from the pen in the
well-known manner, and as fast as the ink
flows from the pen more ink to take the place
of that which has passed off is drawn by the
sucking action of the ink in the feed slot or
groove and ink-channel 4 from the reservoir
A’ through the capillary feeding-channels 3,
and this descending column of ink to supply
the pen is practically an unbroken one, for
the reason that while the ink is descending in
one of the capillary feeding channels or slots
5 the air to take the place thereof is passing
into the reservoir through either another slot
or another portion of the same slot, and the
air enteringsuch channel or channels through
the air-vent 7 exercises a slight retarding in-
fluence upon the descending column of ink,
so as to prevent too-rapid flowing of same to
the pen. Thesaid air-vent 7 is of such small
size that the ink rarely, if ever, flows out
through the same, being kept in a solid
column extending through the channel 4 by
the natural tendeney of all liquids to eling to-
gether.

As before stated, by reason of the high
capillarity of the channels 5 and the passage
of the air back into the reservoir by way of
the same the flow of the ink through such
channels 5 is somewhat retarded and is con-
sequently slow. The instant, however, the
ink has passed below the air-vent 7 this re-
tardation ceases, and as the air is behind as
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well as in front of the same the force of grav-
ity acts strongly thereon and the same will
flow to the pen quickly in answer to demands
for heavy shading until all the ink in the
ink-channel 4 and feed-slot 3 has been used,
and in practice it has been found that the
ink will flow sufficiently free to answer all
demands, for, no heavy shading of ordinary
writing being continuous, even should the
column of ink in the channel 4be completely
broken this will only be for a second or so,
as the ink will then be delivered faster for a
moment from the channels 5 to make up the
sudden deficiency, and before all the ink has
been used that is in the feed-slot and chan-
nel 4 the broken column of ink will be made
whole, whereby it will be seen that although
the column of ink flowing to the pen may at
times be broken the flow of ink from the
pen to the paper is continuous.

The ink-channels 5 may be of any desired
form and size; butI prefer to have them con-
sist of a number of slots, as shown, which
communicate with one another at the center,
as by this arrangement the column of ink de-
scending to the pen is a single one, and I
have found the best results to be obtained
from this form of channel. However, in
some cases instead of the slots 5 a series of
channels 5', in the form of eircular holes or
perforations, as shown in Fig. 5, may be used,
such holes or perforations being so formed
as to all communicate with the channel 4, or
in some cases even with the feed slot or
groove 3.

It is evident that many changes inthe con-
struction, combination, and arrangement of
the several parts of my improved fountain-
pen other than those mentioned may be made
without departing from the scope of my in-
vention, and I-do not by any means intend
to limit myself strictly to the exact form
shown; but, ‘

Having now particularly deseribed and as-
certained the nature of my said invention, its
construction and operation, what I claim and
desire to secure by Letters Patent, is—

1. In a fountain-pen, a feed-plug having a
plurality of capillary feeding-channels in-
closed within the plug and consisting of nar-
row slits in communication with one another
at or near the center of the plug and in com-
munication with the ink-reservoir and with
the pen,substantially asshown and described.

2. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, a passage leading from the ink-res-
ervoir to the feed-slot and forming the sole
communication between them, and an air-
ventl consisting of a perforation or hole 7
passing horizontally through the feed-plug
and intersecting the passage at or near the
center of such perforation and in free com-
munication with the air at both ends, sub-
stantially as shown and desecribed.

3. In afountain-pen, a feed-plug having an
ink-channel in communiecation with the pen,

and a plurality of capillary feeding-channels
inclosed within the plug and consisting of
narrow slits in communication with one an-
other at or near the center of the plug and in
communication with the ink-reservoir and
with the ink-channel, substantially as shown
and described.

4. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, and one or more capillary
feeding-channels in communication with the
ink-channel and with the ink-reservoir in-
closed within the plug which has an imper-
forate peripheral wall, substantially as shown
and described.

5. Inafountain-pen, a feed-plug having in-
closed within the plug one or more capillary
feeding-channels in the form of slits of less
width than height through which the ink is
fed to the pen, substantially as shown and
described.

6. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, one or more inclosed eapil-
lary feeding-channels in communication with
the ink-channel and with the reservoir, and
an air-vent in communication with the pas-
sage formed by the ink-channel and the eapil-
lary feeding-channels, substantially as shown
and described.

7. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, one or more inclosed capil-
lary feeding-channels in communication with
the ink-channel and with the reservoir, and
an air-vent in communication with the ink-
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channel and the capillary feeding channel or

channels at the junction thereof, substan-
tially as shown and described.

8. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, and one or more inclosed capillary
feeding-channels 5 in the form of slits of less
width than height in communication with the
ink-reservoir and with the feed-slot, substan-
tially as shown and deseribed.

9. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, and one or more inclosed
capillary feeding-channels of the form of slits
of less width than height in communication
with the ink-channel and with the ink-reser-
voir, substantially as shown and described.

10. In a fountain-pen, a feed-plug or ink-
duet having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, one or more inclosed capil-
lary feeding-channels in the form of slits of
less width than height in communieation with
the ink-channel and with the ink-reservoir,
and an air-vent in communication with the
passage formed by the ink-channel and the
capillary feeding-channels between the reser-
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voir and the feed-slot, substantially as shown
and described.

11. In a fountain-pen, a feed-plug or ink-
duet having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, one or more capillary feed-
ing-channels in the form of slits of less width
than height in communication with the ink-
channel and with the ink-reservoir, and an
air-vent consisting of a perforation or hole 7
passing through the feed-plug and communi-
cating with the air at both ends and with the
passage formed by the ink-channel and the
capillary feeding channel or channels at or
near the center of such perforation, substan-
tially as shown and described.

12. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacentto
the pen, and a plurality of capillary feeding-
channels consisting of narrowslits 5 in com-
munication with one another along the entire
length thereof at or near the center of the
plug and in communication with the ink-res-
ervoir and with the feed-slot, substantially
as shown and described.

13. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or grooveadjacentto
the pen, an ink-channel in communication
with the feed-slot, and a plurality of capil-
lary feeding-channels consisting of narrow
slits 5 in communication with one another
along the entire length thereof at or nearthe
center of the plug and in communication at
one end with the ink-reservoir and at the
other with the ink-channel, substantially as
shown and deseribed.

14. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or groove adjacent to
the pen, an ink-channel in ecommunication
with the feed-slot, a plurality of capillary
feeding-channels consisting of narrow slits 5
in communication with one another along the
entire length thereof at or near the center of
the plug and in communication at one end
with the ink-reservoir and at the other with
the ink-channel, and an air-vent in communi-
cation with the passage formed by the ink-
channel and the slots 5 between the ink-
channel and the ink-reservoir, substantially
as shown and described. ‘

15. In a fountain-pen, a feed-plug or ink-
duet having a feed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, a plurality of capillary
feeding-channels consisting of narrow slits 5
in communication with one another along the
entire length thereof at or near the center of
the plug and in communication at one end
with the ink-reservoir and at the other with
the ink-channel and which are inclosed by
the imperforate peripheral wall of the plug,
substantially as shown and described.

16. In a fountain-pen, a feed-plug or ink-
duct having a feed slot or grooveadjacentto
the pen, an ink-channel in communication
with the feed-slot, a plurality of capillary
feeding-channels consisting of narrow slits 5

in ecommunieation with one anotheralongthe
entire length thereof at or near the center of
the plug and in communication at one end
with the ink-reservoir and at the other with
the ink-channel, and an air-vent in communi-
cation with the ink-channel and with the cap-
illary feeding-channels at the junction there-
of, substantially as shown and described.

17. In a fountain-pen, a feed-plug or ink-
duct having afeed slot or groove adjacent to
the pen, an ink-channel in communication
with the feed-slot, a plurality of capillary
feeding-channels consisting of narrow slits 5
in communication with one another along the
entire length thereof at or near the center of
the plug and in communication at one end
with the ink-reservoir and at the other with
the ink-channel, and an air-vent consisting
of a perforation or hole 7 passing through the
plug and intersecting the passage formed by
the slits 5 and ink-channel 4 through which
the ink flows from the . reservoir to the pen,
such perforation 7 being in ecommunication
with the air at both ends, substantially as
shown and described. .

18. In a fountain-pen, a feed-plug having
an ink-channel 4 in communication with the
pen, one or more capillary feeding-channels
inclosed within the plug in communication
with the ink-channel 4 and with the ink-res-
ervoir, and an air-ventin communication with
the passage formed by the ink-channel and
the capillary feeding-channels, snbstantially
as shown and described.

19. In a fountain-pen a feed-plug having
an ink-channel 4 in communication with the
pen, one or more capillary feeding-channels
inelosed within the plug in communication
with the ink-channel 4 and with theink-reser-
voir, and an air-vent in communication with
the ink-channel and the ecapillary feeding-
channels at the junection thereof, substan-
tially as shown and described.

20. In a fountain-pen, a feed-plug or ink-
duct having an ink-channel 4 in communica-
tion with the pen, one or more inclosed capil-
lary feeding-channels in communication with
the ink-channel and with the ink-reservoir,
and an air-vent in communication with the
ink-channel and the capillary feeding-chan-
nelsat the junction of thesame, suchair-vent
being in communication with the air at both
ends, substantially as shown and described.

21. In a fountain-pen, a feed-plug having
an ink-channel 4 in communication with the
pen, one or more capillary feeding-channels
in the form of slits of less width than height
in communication with the ink-channel and
with the ink-reservoir, and inclosed within
the plug, and an air-vent in communication
with the passage formed by the ink-channel
and such capillary feeding-channels, substan-
tially as shown and described.

22. In a fountain-pen, a feed-plug or ink-
duet having an ink-channel 4in communica-
tion .with the pen, a plurality of capillary
feeding-channels consisting of narrow slits 5
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in communication with one another along the
entire length thereof at or near the center of
the plug and in communication at one end
with the ink-reservoir and at the other with
the ink-channel 4, and an air-vent in com-
munication with the capillary feeding-chan-
nels and with the ink-channel at the junetion
thereof, substantially asshown and described.

[:4

Signed at the city and county of New York,
in the State of New York, this 22d day of 1o
March, A. D. 1894,

BENJAMIN VANDEMARK EATON.

Witnesses:
AUBREY IsoN,
H. G. IHARRIS.




