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7 Claims.

This invention relates to fountain pens of the
self-filling type wherein the.ink reservoir in-
cludes an elastically compressible bulb or sac¢ and
operating means whereby the sac mday be ¢om-

pressed or collapsed so that upon its return to:

its normal distended or reservoir form under its
inherent elasticity, ink may be drawn into the
reservoir.  The invention resides primarily in a
new and improved construction for the elasncally
-compressible bulb or sac.

A general object of the invention is the provi-
sion of an improved elastically compressible sac
structure for fountain pens and the like which
will prevent dilation of the sac beyond its nor-
mal size under various conditions which aré én-
countered in the use and carrying of a fountain
pen. )

Another object is the provision of such a éon-
struction which may be employed in various
types of fountain pens of conventional construc-
tion without reducing the capacity of the bulb or
sac or of the ink reservoir or the elastic com-
pressibility or collapsibility of the sac or bulb,
and: which may be operated in the customary
fashions by various well known means to accom-
‘plish the filling of the pen.

Other and further objects of the inventiond will
be pointed out or indicated hereinafter or will
be apparent to one skilled in the art from the
following explanation or upon use of it in prac-
tice.

For the purpose of aiding:in an explanation
of the invention, I show in the accomparying
drawing forming a part of this specification, and
hereinafter describe, various forms in which it
may be embodied. It is to be understood, how-
ever, -that these are presented merely for pur-
pose of illustration and are not to be construed
in any fashion calculated to limit the appended
claims short of the true and most comprehensive
scope of the invention in the art.

In said drawing,

Fig. 1 is a longitudinal sectional view of one
type of fountain pen of conventional construc-
‘tion;

Fig. 2 is g side view of a sac embodying the
present invention in one form, same showing the
sac in its normal or distended condition.

- 'Fig. 3 is a side view of another form of sae¢
embodying the invention and showing it in its
normal or distended condition;

Fig. 4 is a cross-sectional view of a fountain
‘pen embodying a sac of the form illustrated in
Fig. 2 and showing same in its hormal or dis~
‘tenided condition;
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Fig. 5 is a similar cross séétion shéwing the

‘sac in a collapsed condition, a$ ifi the coutrse of

a filling operation;

Fig. 6 is a cross-seéctional view of the ga¢ shown
in Fig. 2 but on a considerably larger scalé;

Fig. 1 is-a cross section- of a sac embodymg the
invention but of further modified forim; -

Fig. 8 is a cross section, oh & larger scale, of
the sac shown in Fig. 3; and

Fig. 9 is an- elevational viéw, partly broken
away and partly in seetion, of & porticn of & sac

-embodying the invention in & modified. forni.

As'is well known in the art, theré are various
types of fountain penis which dre eduipped with
seli-Alling means including &n elastic sac or Hilh
of rubber or the like which if its normal dis-
tended condition is of tubular fortn so thét it is

‘adapted to contain or receive an a;pprecmble

quantity of fluid such as ink and/or dir, biit
which may be collapsed by operation of mecha-
nism 6f conventionsi type to expel its fliid con-
tents. Under its inherent elasticity, it tends to
assume its normal disterded or tubular forid.
Oneé type of such fountain pen is illustratéd con-
ventionally in Tig. 1, wherein the pen is shown
with a holiow barrel A fitted at its lower or fot-
ward end with a pen section sleéve B, which car
ries the feed bar C and pen point-D. Upon the

‘reduced inner end portion of the peh section

sleeve is secured an elastic sa¢c E whlch occup1es
the cavity of the barrel and forins a reservoii
for the ink, the cavity of said sac conimuniedting
with ink passages b’ in the pen section sleeve and
¢’ in the feed bar through which fluid may pass
out of or into the sac. By means of & presset
bar F and pivoted lever G the sac may bé ¢ola
lapsed in the pen barrel to expel fiuid threugh
the aforesaid ink passages ahd; upon release from
the restraint of the collapsing meaiis; will-assuirie
its normal distended or- tubular form ahd 1r.u;lucfI
flow of fluid into it through said ink passages;
under the external atmospherlc pressure:  The
pen 1s eqmpped thh a cap H adapted for aﬁtach-

point and feed bar, as a4 meass- for protectmn
when the pe”l is ca,rried 1n the pocket 1n a hand—
a portioti I aaapted to seat against the forward ‘
end. of the section §leevé with a fluid-tight joiiit,
so as to seal off the ink feed and aif adraission

‘passages from acceésy of air which iy exiernal to

the cap.

The embodimetits of ‘the present ' invéntion
which ' are ilustrated it the ottier figures dre
adapted for use in & pen of this constructior,




2

but it is to be understood that the invention is
not limited to use in pens of that particular type
or in ink sacs.or bulbs of the various gpecific
forms shown,

It has been found that under certain condi-
tions which may occur in the use or carrying
of fountain pens of the type illustrated in Fig. 1,
as well as other types which include an elastic sac
or bulb as part of the ink reservoir or flling
means, leakage or expulsion of ink from the res-
ervoir may be caused: by changes in the atmos-
pheric pressure to which the pen is subjected.
Such changes are encountered when the pen is
carried to different altitudes, and may be quite
rapid, as when it is carried on an airplane. - Start-
ing at ground level, with the ink sac in its nor-
mal or distended condition and containing more
or less ink, and the ink passages sealed off from
external air by means of the cap, the decrease
of external air pressure on the sac, which oc-
curs with increase of altitude, produces an un-
balance with respect to the pressure of such air
as may be contained in the sac or confined in
the cap ahead of the pen section sleeve B. This
results in a dilation of the sac from its normal
size and capacity and an increase of itg air con-
tent, some of the air which is confined in the
cap being drawn into the sac. As a consequence,
when the normal air pressure is restored ex-
teriorly of the sac, as when the pen is brought
back to ground level, the sac will resume its nor-
mal size and capacity under its inherent elasticity,
and if there is ink in the outlet bassages of the
Jeed section or ahead of ahy of the air in the
sac, such ink will be forced out into the cap.

The present invention is designed to prevent

:such occurrences and the particular embodiments
of it illustrated in the drawing will now be de-
seribed. .

In Figs. 2 and 6 is illustrated an ink sac 18,
.of normal size and form, made of a suitable flexi-~
ble and elastic material such as rubber. The
sac here shown is entirely closed excepting at its
forward end, which is open and adapted for con-
nection with the pen section sleeve in the cus-
tomary manner., The sac is equipped with a
shrouding which, in the form illustrated in said
figures, is formed of one or more strands of fila-
ments |1 wound about it. Such strand or fila-
ment is quite light and very flexible but sub-
stantially non-extensible longitudinally, and may
be-made of texiile fiber such as linen, rayon,
or the like. If is wound closely about the sac
Wwithout producing any contraction or constric-
tion thereof and is securely attached thereto in
any suitable fashion effective to retain the turns
of the strand in proper positions or distribution
longitudinally of the sac. - The turns may be in
contact with one another, but it is preferable that
they be spaced from one another by slight dis-
tances. ]

Rubber sacg of this character are customarily
manufactured by dipping suitable mandrels into
a solution of rubber or latex uniil a coating of
proper thickness is built up on them and sub-
jecting such coating to a proper cure. The
shrouding may be applied to the partially com-
pleted sac on the mandrel, either before or after
the curing treatmens, and the sac then re-dipped
one or more times and subjected to further cur-
ing to congeal and unite the coatings and there-
by embed the strand in the rubber material. The
shrouding may thus be left substantially on the
surface of the sac, as illustrated in Figs. 2 and
6, or, by repeated dippings :after it is apptlied,

10

2,340,359

it may be completely incorporated in the sac, as
illustrated in Fig. 7.

Another manner in which the shrouding may
be associated with the sac is illustrated in Fig. 3.
Here the shrouding is formed of a textile net
tube 11’ which is very pliant and easily collapsi-
ble but non-expansible circumferentially beyond
its normal size, and which encompasses the sac
and fits it closely. It may be attached to the
sac as above described or in any suitable fash-
ion, or it may be retained thereon merely by its
close frictional fit. Like the shrouding illustrated

" in Fig. 2, thig tubular net shrouding is very light

15

and soft and flexible so that while conforming
closely to the sac, it will not interfere with or
reduce its collapsibility or impede its return to
its normal distended form under its inherent elag-
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‘jacent its surface.

In Fig. 4 is shown a shrouded sac, like that of
Fig. 2, in its normal distended condition within
the pen barrel A, and in Fig. 5 is shown such a
shrouded sac collapsed within the pen barrel,
ag in the filling operation.

In Fig. 9 is illustrated a further modified em-
bodiment of the invention. In this fisure the
lower end portion of the sac is shown in eleva-
tion, the upper end portion in section, and the
intermediate portion in broken-away condition.

In this modified construction the shrouding is
formed of pliant fibers, such as of cotton or linen,
embedded in the elastic sac material at or ad-
These fibers i1ia are ap-
plied to the freshly dipped, partially completed
sac after it has been built up to substantial
thickness and before the final dipping, so' that
they will adhere to the tacky material. These
fibers are applied in such fashion that they will
extend, for the most part, in the circumferential
diréction of the sac, and in fairly uniform dis-
tribution. = They may be applied so that all run
approximately parallel in the circumferential
(direction, as illustrated in the upper part of the
broken-away portion of Fig. 9, or they may be
applied so that they extend generally in the cir-
cumferential direction but not all parallel with
one another, so as to have overlapping or cross-
ing relationships with one another, as illustrated
in the lower part of the broken-away portion of
the figure. After the fibers have thus been ap-
plied, the sac may be given a curing treatment,
or the sac may be given further dipping so as to
completely cover the fibers, and then cured. In
the cured elastic material, the fibers are securely
retained and bound together, so that they form,
in the aggtregate, a hon-expansible shrouding,
which may bé of a felted character. While the
structure is non-expansible radially, it remains
broperly flexible and radially collapsible, and re-
tains its desired elasticity, so that the sac can
perform its intended functions as an ink con-
tainer or as a collapsible filling element in the
pen,

It will be understood from the foregoing that
a shrouded sac of the kind herein described re-
tains the characteristics of the conventional
fountain pen sac as to form and size, collapsi-.
bility and elasticity. However, it has the addi-
tional functional characteristic that it is non-
expansible from its normal distended size by
pressure within atmospheric range to an extent
such as fo increase appreciably its capacity.
Consequently, it may be employed in fountain
pens to accomplish the desired functicns of s
filler or reservoir sac or bulb but at the same
time preclude expulsion of ink as s result of
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changes of atmospheric pressure to which the
pen may be subjected under contemplated con-
ditions of use.

‘What I claim is:

1. In a fountain pen, an elastic fubular ink sac
which assumes its normal distended form and
size under its inherent elasticity and is collapsi-
ble radially and a flexible shrouding constrain-
ing it against circumferential dilation beyond its
normal size but collapsible with it radially.

2. A filler element for a fountain pen compris-
ing an elastic radially-collapsible tubular mem-
ber which assumes its normal distended form
and size under its inherent elasticity and a con-
formable flexible shrouding encompassing said
tubular member and constraining it against cir-
cumferential dilation beyond its normal size.

3. A filler element for a fountain pen compris-
ing a flexible elastic tubular member which as-
sumes its normal distended form and size under
its inherent elasticity and a fiexible non-extensi-
ble strand wound about it and attached to it
and constraining it against circumferential dila-
tion beyond its normal size, said strand being
conformable to the elastic tubular member in
its collapsed condition.

4, A filler element for a fountain pen com-
prising. a radially-collapsible elastic tubular
member which assumes its normal distended
form and size under its inherent elasticity and
having a flexible shrouding embedded therein and
constraining it against circumferential dilation
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beyond its normal size and conformable with it
in its collapsed condition.

5. A filler element for a fountain pen compris-
ing an elastic radially-collapsible tubular member
which assumes its normal distended form and
size under its inherent elasticity and a flexible
tubular shrouding encompassing said tubular
member and freely collapsible with it and con-
straining it against circumferential dilation be-
yond its normal size.

6. A filler element for a fountain pen compris-
ing an elastic radially-collapsible normally tubu-
lar member having embedded therein pliant fila-
ments which extend generally in the circumfer-
ential directions of said member and constrain
it against circumferential dilation beyond its
normal size yet permit it to be collapsed radially.

7. In a fountain pen having a barrel with an
externally opening ink passage, the combination
of means for enclosing the external opening of
said passage, a filling device comprising a radial-
ly-collapsible tubular member operable to cre-
ate suction through said passage, said tubular
member being elastic and assuming ifs normasal
tubular form by virtue of its inherent elasticity,
and flexible means for constraining said tubular
member against circumferential dilation beyond
its normal size by atmospheric pressure, said
flexible means conforming with said tubular
member in its movement to and from its col-
lapsed and normal-conditions.

GEORGE E. ZIEGLER.




