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UNITED STATES

ParentT OFFICE.

“WILLIAM W. STEWART, OF BROOKLYN, NEW YORK.

FOUNTAIN-PEN.

SPECIFICATION forming part of Lietters Patent No, 378,986, dated March 6, 1888.
Application filed August 4, 1886. Serial No.209,952. (Nomodel.)

To all whom it may concern:

Be it known that I, WiLriam W. STEWART,
a citizen of the United States, and aresidentof
Brooklyn, in the county of Kings and State of
New York, have invented certain new and use-
ful Iimprovements in Fountain-Pens, of which
the following is a specification, -

This invention relates to fountain-pens of
that class wherein the tubular handle or ink-
reservoir is closed at its upper end and the.ink
is conducted to the pen through a duct, its

‘place in the reservoir being taken by air en-

tering at the lower end.

My Patent No. 214,795, dated April 29, 1879,
illustrates a holder having two or more vents
arranged to alternately discharge ink and ad-
mit air, the object being to prevent interfer-
ence between the ink and the bubbles of air.

My Patent No. 222,959, dated December 23,
1879, illustrates a holder having a wire ar-
ranged in the ink-duct in order to conduet up-
ward the entering bubbles of air without per-
mitting them to accumulate and coalesce.

My Patent No. 314,547, dated March 24,
1885, shows a feed pipe or bar projecting
through the nozzle and formed with an ink-
duct through it leading to the under side of
the pen. It also shows a slitted ‘‘film-tube”’
or vent-tube extending through the center of
the holder,with its lower end entering the feed-
pipe and communicating with the duct therein,
and a glit in the feed-pipe forming a continu-
ation of that in the vent-tube.

My presentinvention involvesfeatures found ! f.

in my said patents and introduces some im-
provements in the construction of fountain-
pens of this character designed chiefly to bet-
ter control the movements of the ink and air
and to keep the pen clean and bright.

Figuare 1 of the accompanying drawingsisa
side elevation of my improved pen. Fig. 2is
alongitudinal mid-section thereof with the cap
or cover in place. - Fig. 8 is a fragmentary
longitudinal section of the holder, looking up
from beneath and showing the feed bar or pipe
and film-tube in elevation. Fig. 4 is an en-
larged transverse section cut on theline 4 4 in’
Fig. 3. TFig. 5is a plan of the feed-bar. Fig.
6 is a plan of the film-tube or vent-tube; and
Fig. 7 is a vertical longitudinal section of the
feed-bar, showing a portion of the vent-tube

within it in elevation. The remaining views
illustrate modifications. Tig. 8 is a longi-
tudinal section through the holder, and Fig.
9 is a plan of ite feed-bar. TFig. 10 is a longi-
tudinal gection through another construction
of holder with its cap or cover on, and Fig. 11
is a plan of its feed-bar. Fig. 12 is a longi-
tudinal section through another modification
of holder, and Fig. 13 is its feed-bar; and Fig.
14 shows a modification of the vent-tube.

Referring, first, to Figs. 1 to 7, inclusive, let
A designate the pen or pen-nib; B, the reser-
voir-holder, closed at its upper end; C, the re-
movable eap (shown in Fig. 2) for inclosing
the pen when not in use; D, the nozzle or tubu-
lar plug closing the lower end of the reservoir
B; B, the feed pipe, bar, or plug, and F the
film-tube or vent-tube.

The nozzle D screws into the holder B and
forms a continuation thereof, its lower portion
forming the ‘‘tubular extension’ or jacket G,
claimed in my Patent No. 237,454, dated Feb-
ruary 8,1881.  Inside of this nozzle the feed-
bar E fits snugly. Inthe construction shown
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this bar has no shoulder to limi6 its move- -
ment, so that it may be set to different posi- -

tions in the nozzle. The pen A is held be-
tween the feed-bar and the bore or throat d of
the tubular nozzle D, as usual. This throat
has a shoulder, ¢, to limit the upward move-
ment of the pen A.

The film-tube or vent-tube I is slitted from
end to end along one side with a capillary slit,
(Best shown in Iig. 6.) Its lower end is
thrust into the bore of the feed-bar E. This
feed-bar is of ¢ylindrical form, except over its
lower portion, which projects beyond the tubu-
lar extension G, which pertion is contracted
into the form of a beak or finger, which rests
close against the under side of the pen, as
shown in Fig. 2. The bore of this bar, which
is made a tight fit with the vent-tube I, ex-
tends entirely through it from end to end.
The tube F is, by preference, passed through
this bore until its lower end emerges beneath,
as shown in Figs. 3and 7. The feed-bar is, by
preference, ronghened on its upper surface to
form a series or net-work of capillary inter-
stices, ¢ a, coming against the pen. This is
best done by means of crossed grooves, as
shownin Fig. 5. These interstices answer, in
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a general sense,to the capillary grips in my
Patent No. 314,547. They constitute, essen-
tially,na feeder-recess beneath the penand serve
to hold a quantity of ink in contact with the
under side of the pen ready to be drawn upon
in making a shading stroke; but the ink is so
subdivided that it is completely under capil-
lary influence and cannot roll or drop ouf of
the pen under the influence of gravitation, as
it would be apt to doif an undivided or spoon-
like feeder-recess were used. These grooves
or interstices communicate with the interior
of the holder by means of the duct or bore ¢
through the tube T, the slit f therein, and a
row of holes, b b, through the upper side of
the feed-bar. The tube ¥ is turned with its
slit f uppermost, so that this slit coincides
with the row of holes & b, Hence the ink may
flow from thereservoir into the tube I¥ through
its slit f, (or through the open top of the tube
if the holder is nearly full of ink,) then down
through theslit or down the bore in the tube,
as the case may be, and thence up through the
holes b b to theinterstices « a,and thence down
to the point of the pen.

The vent-tube I extends entirely through
the feed-bar B and is open at its lower end.
Thus the hore or duct ¢ affords a direct com-
munication or vent between the upper part of
the holder and the outer air beneath the pen.
As the ink gradually flows out to supply the
pen, air ascends through the boree to take its
place, thus maintaining the equilibrium of
pressure within the reservoir, Thisconstrue-
tion is clearly shown in Fig. 8. In practice,
however, it is found desirable to subdivide
this-bore e in order to impede and somewhat
retard the flow of both ink and air. This I
accomplish by filling the bore ¢ with obstruc-
tions g g, which are preferably continuous, and

‘may be wires, bristles, threads, or other suit-

able things. I prefer piecesof broom-corn for
this purpose, on account of their smooth hard
surfaces and somewhat permeable substance,
which acts most perfectly to maintain a moist
condition without being soaked or swelled by
the action of the ink, The effect of these ob-
structions is not only to retard the flow of air,
but also to maintain the ascendingair inasub-
divided condition, preventing theformationin
the vent-tube of air bubbles or sacs, which are
liable to burstand therebyscatter ink uponthe
paper, and maintaining the air in a saturated
or frothy condition. The ink has an unob-
structed duct leading downward to the pen
through the slit f, so that there is no necessary
interference Letween the ink and air, and ink
is not liable to force its way into the borce. I
also insert in the vent-tube a slender wire, 2,
on the end of which is a head or cap or stop-
per, ¢, which is adapted to fit against the lower
end of the tube ¥ and to close the opening
thereof to the outer air, This head ¢ may be
moved up or down in order to regulate to a
nicety the admission of air, and consecuently
the freedom of flow of the ink. It is retained
in any position by the friction of the wire &
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against the broom-corn or other obstructions
¢. This head or cap ¢ will be used chiefiy to
close the vent when the pen is put into the
pocket. Insteadofawire,h, oneof thebroom-
corn filaments may be used, the head ¢ being
then a drop of sealing-wax on its end.

In order to insure the closing of the head ¢
against the end of the vent-tube when the pen
is to be put into the pocket, T provide the cap
or cover C with a pin, j, whieh, when the cap
is applied to cover the pen A, comes against
the head 4, as shown in Fig. 2, and as the cap
is pressed up to its place this pin pushes np
the head until it closes the vent.

It will be observed from Fig. 6 that the in-
terstices ¢ ¢ on the bar E have no communi-
cation with the ink-reservoir except through
the holes d b and slit f, both of which are capil-
laries, so that the inkis kept continually under
capillary attraction until it reaches the pen.

The bar E and tube F are made in separate
pieces, mainly for convenience. They might
be formed both in one, if desired, without es-
sentially changing the operation of the pen.
I prefer, however, to make them separate, as
by this means thecy may be relatively ad-
justed—that is, the tube I may be set higher
or lower in the bar and it may be turned
slightly to partially cut off or reduce the com-
munication between the slit f and the holes b.

My present invention provides, as I believe,
the first fountain-pen having a vent-duct lead-
ing down fromtheair-spaceintheink-reservoir
and opening to the outer air beneath the pen.
My pending application Serial No. 189,383,
filed January 22, 1886, and allowed June 24,
1886, invelves this feature to some extent; but
Lelectto claim it generieally in thisapplication
rather than in that. I am aware that fount-
ain-pens have been invented having a vent-
duet extending from mnear the bottom of the
reservoir upward and opening to the outer air
at the top of the holder. These, however, are
quite the reverse of my device both in -con-
struetion and operation.

I will now proceed to desecribe the modified
constructions illustrated in the drawings.

Fig. 8 shows & pen wherein the feed-bar E
has no cross grooves or interstices ¢ ¢ on its
upper side; but in place of these and in place
of the holes 0 b is a capillary slit, 0, (best
shown in FFig. 9,) extending longitudinally and
coinciding with the slit f in the vent-tube.
The cffeet is nearly the same as in the construe-
tion first described. The nozzle D is grooved
internally at & on ifs upper side, and in this
groove is’inserted an *‘irritant,’’ I, consisting
of a piece of fine wire, or a bristle, or a piece
of broom-corn. This extends down on top of
the pen-nib and may serve to conduct ink
down to the pen, or to admit air to the reser-
voir, as the conditions existing in the holder
may determine.

Fig. 10 shows a pen having a feed-bar of
still different] construction. The upper part
of the bar is cut away at m (see Fig. 11) to
form a cavity or chamber to hold a mass of
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ink. This construction is most snitable for
pens for heavy writing. The bar has cross
grooves or interstices « ¢ and 2 capillary slit,
b, extending downward from the chamber m.
The flow of ink from the reservoir to the cham-
ber m is determined by the capillary slit f, as
before. The obstruction ¢ in the vent-tube F
consists of a piece of broom-corn bent double
and inserted into the bore thereof. The head
i, for closing the end of the vent-tube, is not
carried by a wire in the latter, but is mounted
on the end of the pin j in the cap C.

Figs. 12 and 13 show another modified con-
struction. The feed-bar B has its slit b ex-
tended quite to its upper end. This is inad-
visable of itself, as it is likely to promote too
free and uncontrolled a flow of ink; but this
result is prevented in this construction by in-
serting a capillary strand, », or some obstruc-
tion, which in this case consists of a piece of
broom-corn. The vent-tube F is not slitted,
but has a row of holes, f”, beneath the slit b
and its upper portion is pxov1ded with holes
»p. 'The strand » is carried up -on top of the
tube until it reaches the first hole p, when it
enters the tube, passing out beneath the latter
through another hole p. This strand takes to
some extent the place of the capillary slit f,
as it affords a capillary line down which the
ink may run to supply the pen. The lower
end of the strand projects into the feeder-recess
@, which in this construction is an undivided
recess or spoon.

Fig. 14 shows a vent-tube, F, constructed of
drawn wire, made half-round, and grooved on
A piece is bent upon itself and a
hole, ¢, formed at the bend for communication
with the reservoir. Holes may be drilled in
its sides, or the halves may be separated very
slightly, so as to open capillary slits at the
joints.

I claim as my invention—

1. A fountain-pen constructed with a vent-
duct leading from the air-space in theink-res-
ervoir and opening to the air beneath the pen
and communicating with the under side of the
pen, substantially as set forth. .

2. A fountain-pen constructed with a vent-
duct leading from the air-space in the ink-res-
ervoir and opening to theair beneath the pen,
and with a capillary conduit for ink opening
from said duct to the under side of the pen,
substantially as set forth.

3. A fountain-pen constructed with a vent-
duet leading from the air-space in the ink-res-
ervoir and openiug to the air beneath the pen,
and with a capillary conduit extending down
from the ink - reservoir and communicating
with the pen, substantially as set forth.

4. A fountain-pen constructed with a vent-
duct leading from the air-spacein theink-res-
ervoir and opening to the air beneath the pen
and communicating with- eapillary interstices
against the pen, substantially as set forth.

"~ 5. A fountain-pen constructed with a feed-
bar beneath the pen, having capillary inter-
stices against the under side of the pen,and a

vent-tube extending from the reservoir down
through the feed-bar and terminating beneath
the same, substantially as set forth.

6. A fountain-pen constructed with a tubu-
lar feed-bar beneath the pen, adapted to con-
duct ink to the pen, and a vent-tube extend-
ing through said feed-bar into the reservoir
and adjustable in said bar to different posi-
tions, substantially as set forth.

7. A fountain-pen constructed with a tubu-
lar feed-bar having capillary holes or slit and
a vent-tube inserted in said bar and having a
capillary slit coinciding with said holes or slit
in the bar, substantially as set forth.

8. A fountain-pen constructed with a eapil-
lary slit extending downward from: the reser-
voir and communicating with the under side
of the pen, and with a vent-duct extending
from the upper part of the reservoir and open-
ing to the air beneath the pen, substantially
as set forth.

9. A fountain-pen constructed with a vent-
duct extending down from the reservoir and
opening to the air beneath the pen, and with
obstructions ¢ in said duet, consisting of par-
allel strands filling the same, as described.

10. A fountain-pen constructed with a vent-
duct extending down from the reservoir and
opening to the air beneath the pen, and with
obstructions in said duect, consisting of paral-
lel strands of broom-corn, as deseribed. -

11. A fountain-pen constructed with a vent-
duct extending from the air-space in the res-
ervoir and opening to.the air beneath the pen,
and a head or plug, ¢, adapted to close the

lower end of said duect, substantially as set

forth, whereby the admission of air through
said duet is controlled.

12. A fountain-pen constructed with a vent-
duct extending from the air-space in the res-
ervoir and opening to the air beneath the pen,
a wire or strand, %, held frictionally therein,
and a head, ¢, on said wire or strand adapted
to close .the lower end of said ducet and adjust-
able toward or from the same, substantially as
set forth, whereby the admission of air through
said duct is controlled.

13. A fountain-pen constructed with a vent-
duct extending from the reservoir and open-
ing to the air beneath the pen,’a head or plug,
i, adapted to close the lower end of said duct,
the cap C, and a pin, j, fixed therein for clos-
ing said head against said duct, combined and
operating substantially as described.

14, The combination, with a reservoir pen-
holder and a pen, of a feed-bar located in the
end of the holder and provided with a feeder-
recess extending beneath a portion of the pen,
and a capillary slit or channel leading directly
from said recess along the underside of the pen
to the reservoir, substantially as set forth.

15. The combination, with a reservoir pen-
holder and a pen, of a feed-bar located in the
end of the holder and provided with an elon-
gated feeder-recess directly beneath the pen,
an ink-conduit leading from the reservoir to a
point beneath the feeder-recess, and a capillary
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slit or ehannel connecting the feeder-recess,
reservoir, and ink-conduit, substantially as set
forth.

16. The combination, with the pen-holder
and the pen, of an-adjustable feed-bar located
in the end of the holder and provided with an
ink-conduit extending from a point beneath
the pen to the ink-reservoir, and with a eapil-
lary slit or channel extending from a point be-
low the centerof the pen along underneath the
pen to its:upper end and thence into the ink-
reservoir in the holder, substantially as set
forth.

17. In a fountain-pen, a feed-bar adjustably

378,986

secured in the end of a reservoir-holder and
provided with a capillary channel extending
nearly its entire length, the said channel being
open to: the outer: surface of the plug, and a
feeder-recess, the latter being located at the
outer end of the plug, substantially as set
forth. ’

In witness whereof I have hercunto signed
my name in the presence of two subscribing
witnesses.

WILLTAM W. STEWART.

Witnesses:

- GEORGE H. FRASER,
HERBERT J. FRASER.
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