Feb. 15, 1938. A. W. SCHONEBERGER 2,108,552
’ N FOUNTAIN PEN
Filed June 25, 1936

% s

4~ 420 »
\ 28 j 132
377 — 29
aq My
&7/ & 235
—g5 e ~27

L€

&
A6~
/9

.|

v
muw

75—

V.

X
A\
TN TT
e S T TS Y

s
T 0
AW -

§ | INVENTOR.
c ,§A - Arthur W, Schoneberger




o

16

15

20

25

40

45

50

55

Patented Feb. 15, 1938

2,108,552

UNITED STATES PATENT OFFICE
‘ 2,108,552 ‘
FOUNTAIN PEN
Arthur W. Schonebergerf Cincinnati, Ohio
- Application June 25, 1936, Serial No. 87,247

20: Claims.

The. present invention relates to a fountain
ben, and especially to that portion thereof which
concerns'the means for chiarging the pen with a
supply of-writing fluid. The pen is of that class
known-as the plunger or piston type pen,; as dis-
tinguished from the diaphrasm type  and the
bulb type.: - : .

An object of the invention is to provide a pis-
tori type of filling means for & fountain pen,
wherein has been obviated the commonly recog-
hized disadvantages and faults of the plunger or
piston type ‘self-filling fountain pens. :

More specifically, it is an object of the present
invention to provide a filling means for fountain
bens, which is absolutely leakproof even after
long usage, due to an autoématic compensation
for wear of the piston head. The pen is thereby
rendered- quick filling, with the application of a
minimum ‘number of piston strokes, and the
serviceability and life of the pen, generally, is
greatiy enhanced. . ‘ :

Anocther object of the invention is to provide
a filling means for fountain pens, whereby the
above stated objects may be realized or accoim-
plished with the use of simple and durable means;,
and at & minimum manufacturing cost.

The foregoing and other objécts are attained
by the means deseribed herein and disclosed in
the sccompanying drawing, in which:

Fig. 1.is an enlarged fragmental cross séctional
view taken vertically through a fountgin pen
embodying the present invention:

Fig. 2-is a view simiar to Fig. 1, showing g
modification. : .

Fig.-3 is a fragmental c¢ross sectional view
showing a piston rod arrangement at the upper
end of a fountain pen, which arratigement is g
variation of that shown in Fig, 1.

Fig. 4 is an enlarged elevational view of a
fexible pluriger or piston member Which forms
& part of the present-invention.

In the art to which this invention relates, it is
a matter of general knowledge and: observation
that piston . or plunger type filling means for
founitain' pens have heretofore not performed, in
& satisfactory manner, the service for which they
were designed. Manufacturers and dealers in
fountain pens of this general character have
found that such pens have required frequent

servicing which, in.many instances, resulted in

considerable loss to the manufacturer or dealer.
To obviaté the faults-of the plunger or piston
type filling means, there has been proposed and
put into practice, the use of rubber:diaphragms
for displacing air from the pen barreland creat-

(ClL. 120~47)

ing a vacuum for the filling of the barrel with
writing fluid: This type of filler, however, was
slow acting and otherwise objectionable, so that,
in-the final analysis, it is believed that the plung-
er or piston type of filling means is better adapted
for fountain. pen construction, than are any of
the other types heretofore known and used, pro-
vided that it can be constructed to obviate the
various objections referred to above. The im-
provements herein illustrated and described have 10
effectively overcome the objections mentioned, in
addition to others known to those skilled in this
art, so'that a high degree of perfection has been
attained, thereby placing the plunger or piston
type of filling means in a dominating position 15
relative to other types of filling means hereto-
fore known and used. It is deemed unnecessary
to relate the reasons why a pump or piston type
filling means is more acceptable, from the stand-
point of appearance and ease of operation, than 50
are the other current types of filling means, such
Teasons being well known to users as well as to
manufacturers and dealers in fountain pens.
According to the present invention, the foun-
tain pen is constituted generally of a barrel or 95
body made up of the two parts 7 and 8, and a
finger grip portion 9 within which is supported
a feeder or nib holder {8 that maintains in posi-
tion-the writing point or nib 12. In accordance
with common practice, the nib holder is provided 3
with a channel 13 extending longitudinally there-
of and terminating at 14 so as to be in fluid com-
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municating relationship with the reservoir 15

that contains the writing fluid. A longitudinal
upstanding breather or air-relief tube {6 is sup-
ported in a bore 1T of the feeder or nib holder,
and the hollow interior thereof is connected with
the passage or groove 18 by means of a short
bore or channel I8. 'The tube 16 is open at its
upper end (9, which end extends substantially
to the lower face 28 of the piston head 2{. In
the construction illustrated in Fig. 1, the barrel
or body part 8 is mounted upon a shoulder 22
of the nib holder, and the inner barrel or reser-
voir member 15 is supported upon a second 4
shoulder thereof indicated at 23. 'The Fig. 2
modification differs from the construction shown
in Fig. 1, by the omission of the inner barrel or
reservoir member. From the foregoing, it will
be understood that-the air relief or breather tube 50
16 is enclosed completely within the reservoir 15,
with its lower end communicating with the at-
mosphere through the groove or passage 13, while
the upper end 19 thereof extends up into the
reservoir to a point adjacent to the piston head 55
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21 when said head is in the normal or lowered
position of Fig. 1. The end [4 of the groove or
passage 13 also communicates with the reservoir,
at its lower end, to convey writing fluid to the
nib or writing point.

The upper end of the inner barrel or reservoir
member has a smooth inner surface 24 which
provides a cylinder section within which the pis-
ton head 2{ may reciprocate from the normal
position of Fig. 1, to an elevated position near the
upper annular edge 25 of the inner barrel. The
cylinder section 24 may be defined by a shoulder
28 of the inner barrel, which shoulder may also
provide a stop for the piston, although the pro-
vision of such shoulder 26 is entirely optional and
even unnecessary when other means are provided
for limiting the downward movement of the pis-
ton head or its piston rod 271. For the purpose of
showing how the shoulder 26 may be eliminated,
the drawing discloses the upper end 28 of the
piston rod embedded in the end cap 29, which cap
abuts the pen body at 30 to determine the extent
of downward movement of the piston rod. As an
alternative construction for limiting the down-
ward movement of the piston rod, reference is
made to the shoulder 3! of the piston rod shown
in Fig. 3. In the latter figure, the cap 32 is free
of any connection with the upper end 33 of the
piston rod.

The generalities of the structure having been
explained, attention is now directed to the pecu-
liarities of the pump arrangement that consti-
tute the primary feature of the improved foun-
tain pen. The character 34 indicates generally
a flexible element which may be made of molded
or formed rubber or other suitable fluid-tight
material, that takes the place of the piston head
ordinarily employed in the pump type fountain
pen filling means. Said element 34 is in the
form of a tube having its lower end closed as at
20, and its upper end open as at 35. The lower
end of the fiexible element which furnishes the
piston head 21, is enlarged and made relatively
heavy so as to provide a reinforced piston head
of a size approximating the inside diameter of
the cylinder section 24 in which it is adapted to
reciprocate. Interiorly of the thickened or rein-
forced lower end of the flexible member, said
member is provided with an enlarged pocket or
recess 36 having its annular wall flared or tapered
downwardly and outwardly in the direction of the
piston head face 20. Said pocket or recess pro-
vides a seat for the piston rod head 37, this head
being enlarged and preferably of truncated cone
formation so that the inclined outer face 38 there~
of will substantially coincide with the flare or
taper of the seat 36. 'The portion of the piston
rod above the head 37 is snugly received in a
constricted neck or intermediate section 39 of the
flexible element indicated generally by the char-
acter 34. The upper enlarged section 35 of the
flexible element is turned outwardly and down-
wardly as indicated at 40 so as to embrace the
outer wall of the inner barrel or reservoir mem-
ber 5, as indicated in Figs. 1 and 2. The out-
wardly and downwardly turned portion 40 may
be either frictionally maintained in the relation-
ship disclosed, or it may be cemented in position,
if necessary. In any event, the outwardly and
downwardly turned portion 40 is maintained in
fixed relationship to the pen body, while the in-
termediate section 39 and the head portion 21
may be reciprocated relatively thereto, by means
of an upward and downward manipulation of the
piston rod.
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It is to be particularly noted that the flared or
tapered character of the piston rod head 31, co-
operating with the correspondingly shaped seat
36 of the piston head 21, provides for automati-
cally expanding the piston head against the cylin-
drical wall 24 of the inner barrel when the piston
rod is lifted or moved upwardly. Conversely, a
downward movement of the piston rod relieves the
piston head of any expanding force, and permits
it to return to the normal or lowered position of
Fig. 1 without an appreciable frictional drag upon
the cylinder wall 24. From this, it will be under-
stood that the piston head automatically accom-~
modates itself to the cylinder 24 regardless of
wear, so that it may be considered self-adjusting.
The construction results in a leakproof pump
which is long lived and requires no adjustment
or replacement of parts except possibly at great
intervals of time. Since the piston head is self-
adjusting and is always kept in tight leakproof
engagement with the cylinder wall 24 upon each
upward stroke of the piston rod, no material por-
tion of the vacuum created is lost, with the re-
sult that the pen reservoir will always be quick’
filling with the application of the same number
of piston strokes whether the pen be new, or
used for a considerable length of time.

The arrangement just described requires little
or no stretching of the flexible member, so that
it is not subject to destruction by reason of re-
peated expansion and contraction. When the
piston head is elevated by the action of the pis-
ton rod 27, the turned portion 41 of the flexible
member, merely elevates and lowers at half the
longitudinal travel of the piston rod, without
stretching or imposition of strains or stresses
upon the working parts. It will be evident that
any writing fluid that may pass the piston head
21 cannot enter the chamber 42 above the flexible
member, and that any fluid thus entrapped will
be forced downwardly past the piston head and
into the reservoir {5 upon an upward movement
of the piston rod.

The means whereby the piston rod may be
manipulated to effect the filling operation, may
take various forms. For example, in Fig. 1 the
upper end 28 of the piston rod is molded or other-
wise embedded in a recess 420 of the cap 29, so
that the cap may merely be lifted to elevate the
piston head 21. Preferably, though not neces-
sarily, a spring 43 may be provided for returning
the piston head to the normal position of Fig. 1,
the upper end of the spring being adapted to abut
a shoulder 44 of a threaded closure or nipple 45,
while the lower end of the spring abuts a fixed
shoulder or washer 46 of the piston rod. Con-
templated also, is the provision of threads be-
tween the upper portion of the nipple 45 and the
interior of the cap bore at 41, so that the cap may
be screwed into position upon the closure mem-
ber or nipple 45. In thus modifying the manipu-
lating means, it would be desirable to have the
head 28 rotatably related to the cap 29 so as to
avoid possible twisting of the flexible member 34
when applying or removing the cap 29. An alter-
native structure is disclosed in Fig. 3, wherein
the upper portion of the end closure nipple part
48, is threaded as at 49 to engage cooperative
threads 50 of the cap bore, the cap being unat-
tached to the upper end 32 of the piston rod 27.
To operate the Fig. 3 manipulating means, it is
necessary only to completely remove the cap 32,
and to grasp and reciprocate the finger piece 33
in order to effect the filling operation.

As stated previously, the Fig. 2 modification
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differs from the Fig. 1 sfructure only in elimi-
nating the inner barrel or reservoir part 15.
When said inner barrel is eliminated, the out-
wardly and downwardly turned portion 40 of the
flexible member may be cemented or otherwise
secured directly to the outer:barrel or body 8 of
the pen, in any suitable manner.” One-means of
arranging for the connection of part 40 to the
pen body, may be that of reducing the exterior
diameter of the body as indicated at 51, and fix-
ing the part 48 thereto, after ‘which the upper
section 7 of the pen body or barrel may be applied
either permanently or in such manner as to be
capable of removal in the event that access to
the interior of the filllng means is desired. Tt
will be understood that the upper-end of the pen
body section T shown in Fig. 2, may be developed
to accommodate either of the cap arrangements
shown in Figs. 1 and 3, or such other manipulat-
ing means as may be suitable to actuate the pis-
ton head in the manner described. - i

The flexible member 34 may be formed of rub-
ber or any other material adaptable for perform-
ance of the functions herein explained, it being
contemplated also that the piston head portion
thereof may be reinforced otherwise . than by
merely thickening the material in' the region- of
the plunger head seat. -Although, as disclosed in
Fig. 4, the flexible member is illustrated as having
an enlarged upper end, it is obvious that the en-
largement may: be accomplished by stretching the
upper end when applying it to the reservoir of
the pen for disposition thereof to the outwardly
and downwardly turned relationship disclosed. in
Figs. 1.and 2. In other words, the upper portion
35 of the flexible member shown' in Fig. 4, might
be of the same diameter as the intermediate por-
tion 34.

It is to be understood that various other modi-
flcations and changes in the structural details of
the device may be made, within the scope of the
appended  claims, ' without departing from the
spirit of the invention.

What is claimed is: ) .

1. In a fountain pen employing a tubular barrel
with a writing point and ink feed member dis-
posed at one end of said barrel, and means for
exhausting air ‘and. admitting .and trapping a
writing fluid-in the interior of the barrel, said
means. including a piston head mounted for re-
ciprocation relative to the barrel, and means as-
seciated with the piston head to positively expand
said head upon movement of the head in one
direction only of its reciprocatory movement..

2. In a fountain pen employing a tubular barrel
with a writing point and ink feed member dis-
posed at one end of said barrel, and means for
exhausting air and admitting and trapping a
writing fluid in' the interior of the ‘barrel, said
means including a flexible piston head mounted
for reciprocation within the barrel longitudinally
thereof, and means- operating, upon each’fluid-
admitting movement of the piston head, to ex-
pand said head radially outwardly against the
barrel interior to establish a fluid-tight frictior;a,l
seal.

3. In a fountain pen employing a tubular barrel
with a writing point and ink feed member dis-
posed at one end of said barrel, and means for
exhausting. air and ' admitting and trapping a
writing fluid in the interior of the barrel, said
means including a flexible piston head mounted
for reciprocation within the barrel, a piston rod
connected to the piston head and mounted also
for reciprocatory movement, and ‘cooperative

3

means associsted with the head and rod for ap-
plying a positive expanding force radially to the
flezible head upon unidirectional movement of
the piston rod. '

4. In a fountain pen employing a tubular barrel
with ‘a writing point and ink feed member dis-
posed at one end of said barrel, and means for
exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means including a flexible tubular member having
an-open upper end and a closed lower end, the
open upper end being fixed relative to the barrel
for dividing said barrel into an upper and a lower
chamber, a piston-rod mounted upon the pen for
reciprocation 'in ‘said upper chamber, and coop-
erative means associated with one end of the pis-
ton rod and the closed lower end of the flexible
member, for applying an expanding force radially
to said closed end of the flexible member upon
each elevating movement of the piston rod:

5. In a fountain pen employing a tubular bar-
rel with a writing point and ink feed member

10

15

20

disposed at one end of said barrel, and means -

for exhausting air and admifting and trapping
a writing fluid in the interior of the barrel, said
means including a flexible tubular member hav-
ing an open upper end and a closed lower end,
the open upper end being fixed relative to the
barrel for dividing said barrel into an upper and
a lower chamber, a piston rod mounted upon the

pen for reciprocation in said upper chamber, and "

cooperative means associated with one end of the
piston rod and the closed lower end of the fexible
member, for applying an expanding force radial-
1y to said closed end of the flexible member upon

each elevating movement of the piston rod, and. -

vielding means arranged to lower the piston rod
to a normally inoperative position after each ele-
vating movement thereof.

6. In a fountain pen employing a tubular bar-
rel with a writing point and ink feed member dis-
bosed at one end of said barrel, and means for
exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means including a flexible tubular member hav-
ing an open upper end fixed relative to the pen
barrel for dividing said barrel into an upper and
a lower chamber, and a closed lower end provid-
ing a piston head having an interior pocket with
a wall flared’ downwardly and outwardly toward
said closed end, said closed end being of a diam-
eter approximating the diameter of the barrel
interior, a piston rod mounted upon the pen for
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reciprocation in said upper chamber, said rod -

having a lower end extended into the flexible tu-
bular member to a location within said pocket,
the lower end including an enlargement having a
wall tapered downwardly and outwardly to coin-
cide substantially with the wall of the pocket
aforesaid, whereby an ubward movement of the
biston rod causes the tapered wall of the enlarge-
ment to apply an outward radial force to the
closed lower end of the flexible member, to in-
crease frictional contact thereof upon the barrel
interior.

7. In a fountain pen employing s tubular bar-
rel with a writing point and: ink feed member
disposed at one end of said barrel, and means for
exhausting air and admitting and trapping 3
writing fluid in the interior of the: barrel, said
means including a flexible tubular member hav-
ing an open upper end fixed relative to the pen
barrel for dividing said barrel into an upper and
& lower chamber, and a closed lower end provid-
ing a piston head having an interior pocket with
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a wall flared downwardly and outwardly toward
said closed end, said closed end being of a diam-
eter approximating the diameter of the barrel
interior, a piston rod mounted upon the pen for
reciprocation in said upper chamber, said rod
having a lower end extended into the flexible tu-
bular member to a location within said pocket,
the lower end including an enlargement having
a wall tapered downwardly and outwardly to
coincide substantially with the wall of the pocket
aforesaid, whereby an upward movement of the
piston rod causes the tapered wall of the en-
largement to apply an outward radial force to
the closed lower end of the flexible member, to
increase frictional contact thereof upon the bar-
rel interior, and means associated with the op-
posite end of the piston rod for manual recipro-
cation of the rod and piston head.

8. In a fountain pen employing a tubular bar-
rel with a writing point and ink feed member dis-
posed at one end of said barrel, and means for
exhausting air and admitting and ftrapping a
writing fluid in the interior of the barrel, said
means including a flexible tubular member hav-
ing an open upper end and a closed lower end,
the open upper end being fixed relative to the
barrel for dividing said barrel into an upper and
3 lower chamber, a piston rod mounted upon the
pen for reciprocation in said upper chamber, and
cooperative means associated with one end of the
piston rod and the closed lower end of the flexible
member, for applying an expanding force radially
to said closed end of the flexible member upon
each elevating movement of the piston rod, and
means for manipulating the piston rod comprising
a cap rotatably mounted upon the opposite end of
the piston rod, and cooperative screw threads on
the cap and pen barrel.

9. As a new article of manufacture, a piston
head for the filling means of a pen of the foun-
tain variety, comprising an elongated tube of
flexible material having an upper open end, 2
lower closed end, and an intermediate tubular
portion, said closed end being enlarged relative to
the intermediate portion and having formed
therein a pocket larger in diameter than the di-
ameter of the intermediate portion interior.

10. As a new article of manufacture, a piston
head for the filling means of a pen of the foun-
tain variety, comprising an elongated tube of
flexible material having an upper open end, a
lower closed end, and an intermediate tubular
portion, said closed end being enlarged relative
to the intermediate portion and having formed
therein a pocket larger in diameter than the di-
ameter of the intermediate portion interior, said
pocket being determined by a wall tapering out-
wardly and in the general direction of the closed
end.

11. As a new article of manufacture, a piston
head for the filling means of a pen of the foun-
tain variety, comprising an elongated tube of
flexible material having an upper open end, a
lower closed end, and an intermediate tubular
portion, said closed end being reenforced and
enlarged relative to the intermediate portion and
having formed therein a pocket larger in diam-
eter than the diameter of the intermediate por-
tion interior.

12. In a fountain pen employing a tubular
barrel with a writing point and ink feed member
disposed at one end of said barrel, and means for
exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means including a closely fitting piston head

2,108,552

mounted for reciprocation relative to the barrel,
and means associated with the piston head to
furnish a continuous imperforate diaphragm ad-
jacent to the closely fitting piston head, for defi-
nitely sealing one end of the barrel.

13. In a fountain pen employing a tubular
barrel with a writing point and ink feed member
disposed at one end of said barrel, and means for
exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means comprising combined diaphragm and pis-
ton members, said diaphragm having a portion
thereof fixed relative to the pen barrel and a por-
tion thereof reciprocable in frictional contact
with the pen barrel interior.

14, In a fountain pen employing a tubular
barrel with a writing point and ink feed member
disposed at one end of said barrel, and means
for exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means comprising a hollow flexible tube having
an open end and a closed end, the closed end
being developed into a piston head closely fitting
the barrel interior to furnish a pump action
when reciprocated, and the open end being
adapted for fixation relative to the pen barrel to
provide a leak-proof closure for one end of the
barrel so as to furnish a writing fiuid reservoir,
and means for reciprocating the piston head
end of said tube.

15. In a fountain pen employing a tubular
barrel withh a writing point and ink feed mem-
ber disposed at one end of said barrel, and means
for exhausting air and admitting and trapping
a writing fluid in the interior of the barrel, said
means comprising a hollow flexible tube having
an open end and a closed end, the closed end
being developed into a piston head closely fitting
the barrel interior to furnish a pump action when
reciprocated, and the open end being adapted
for fixation relative to the pen barrel to provide
a leak-proof closure for one end of the barrel
so as to furnish a writing fluid reservoir, and
means substantially embedded in the piston head,
without extending through said head, for re-
ciprocating the piston head end of said tube.

16. In a fountain pen employing a tubular
barrel with a writing point and ink feed member
disposed at one end of said barrel, and means
for exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means comprising a hollow flexible tube having
an open end and a closed end, the closed end
being developed into a piston head closely fitting
the barrel interior to furnish a pump action when
reciprocated, and the open end being adapted for
fixation relative to the pen barrel to provide a
leak-proof closure for one end of the barrel so
as to furnish a writing fluid reservoir, means for
reciprocating the piston head end of said tube,
and a breather tube having connection at its one
end with the ink feed member and having its
other end disposed adjacent the limit of approach
of the piston head toward said ink feed member.

17. In a fountain pen employing a tubular
barrel with a writing point and ink feed mem-
ber disposed at one end of said barrel, and means
for exhausting air and admitting and trapping a
writing fluid in the interior of the barrel, said
means comprising a hollow flexible tube hav-
ing an open end and a closed end, the closed
end being developed into a piston head closely
fitting the barrel interior to furnish a pump ac-
tion when reciprocated, and the open end being
adapted for fixation relative to the pen barrel
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to provide a.leak-proof closure for one end of
the barrel so as to furnish a writing fluid res-
ervoir, means substantially embedded in the pis-
ton head, without extending through said head,
for reciprocating the piston head end of said tube,
and a breather tube having connection at its
one end with the ink feed member and having
its other end disposed adjacent the limit of ap-
proach of the piston head toward said ink feed
member,

18. In a fountain pen employing a tubular bar-
rel with a writing point and ink feed member
disposed at one end of said barrel, and means
for exhausting air and admitting ‘and trapping
& writing fluid in the interior of the barrel, said
means including a piston head mounted for re-

ciprocation relative to the barrel, means asso-

clated with the piston head to positively expand
said head upon movement of the head in one di-
rection only of its reciprocatory movement, and

a_ breather tube having connection at its one .

end with the ink feed member and having its
other end disposed adjacent the limit of aproach
of the piston head toward said ink feed member.

19. In a fountain pen employing a tubular bar-
rel with a writing point and ink feed member
disposed at one end of said barrel, and means
for exhausting air and admitting and trapping

5

a writing fluid in the interior of the barrel, said

means comprising combined diaphragm and pis- -

ton members, said diaphragm having a portion
thereof fixed relative to the pen barrel and a
portion thereof reciprocable in frictional con-
tact with the pen barrel interior, and a breather
tube having connection at its one end with the
ink feed member and having its other end dis-
posed adjacent the limit of approach of the pis-
ton head toward said ink feed member.

20. In a device of the class described the comi-
bination of a hollow pen body, a flexible elon-
gated hollow diaphragm member, open at one
end and closed at its other end, the diaphragm
having a constriction adjacent its said closed end,
whereby to provide a pocket at the closed end
thereof, thé open end of the diaphragm having
peripheral connection with the pen body where-
by the diaphragm divides the hollow interior of
the pen body, and an actuating rod having an
enlargement at its one end, said enlargement
being disposed in said pocket, whereby the con-
striction in the diaphragm retains the enlarge-
ment in-the pocket for operatively connecting
the actuating rod and the closed end of the dia-
phragm.

ARTHUR W. SCHONEBERGER.
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