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14-Claims. (Cl 120—42)

1 i

" This invention relates ‘toball point pens of the
‘new type disclosed in-Biro Patent No. 2,397,229.

In pens of this particular type a special ink of
‘rather high viscosity is used:and the ink is sup-

-plied to the ‘writing ball from a long opzn-ended i

.capillary passage, which passage constitutes the
‘ink reservoir and is of such cross-sectional area
in -comparison ‘to the viscosity of the ink as to
‘keep the ink from flowing appreciably from the
‘'same by the action of gravity alone. The ink
‘is transferred from this passage to the paper or
other surface by causing the ball to rotate in
contact with the paper. The movement of the
‘ball tends to draw the ink forwardly bshingd it,
‘with the result ‘that the -entire column of ink:
in ‘the passage -advances slowly ‘toward the ball
“until all of the ik has been evacuated from the
passage. The passage must then be filled ‘with
"ink ‘again. .

Refilling ‘has heretofore been done in a lim-
ited way by ‘making the tip in which the ball is
mounted a more or less permanent part of the
reservoir and filling both the tip and the reser-
voir with ink by means of spscial filling cquip-
‘ment ordinarily available only at a factory. This
‘has proven objectionable because -of the incon-
‘veniences and delays necessarily involved. As.an
‘alternative it has ‘been proposed to ‘make the
reservoir readily detachdble from the tip to en-

replaced by a similar reservoir, but the reservoirs
‘which heretofore have been proposed for this
-purpose have not given satisfactory results—
difficulty having been experienced in getting a

‘new supply of ink to feed satisfactorily from the:

reservoir up to the ball after the pen has once
‘been completely emptied of ink.

T have 'succeeded in obtaining excellent ink
feeding results by employing a pen ang cartridge
. of the-construction herein disclosed.

One of the principal objects of the invention is
‘to provide a‘ball point pen of new and improved
construction which when emptied of ink may bhe
guickly and -easily refilled by the insertion of a
‘special refill cartridge, and which when coupled
with the cartridge will ‘insure an uninterrupted
- feed of inkfrom the cartridge to the writing ball.

- Another important object of the invention is
.10 provide a specisl refill cartridge of new and
‘improvegd construction for insertion and use in-
.such a pen. )

"While the foregoing statements are indicative
.in ‘a general way of the nature of the invention,
-other ‘more .specific objects and advantages will

“be ‘apparent to those skilled in the art upon a
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full understanding of the new pen-and cartridge.
A preferred embodiment of the -invention is
presented herein by way of exemplification, but
it will of course be:appreciated that the invention
is susceptible of incorporation in other struc-
turally modified forms coming equally within-the
scope of the. appended claims. ) .
In the accompanying drawings: :
Fig. 1 is an enlarged side view :of ‘a ball point

‘pen. constructed .in :accordance with -the inven-

tion, show:ng the cap of the pen :inlongitudinal
section;

Fig. 2 is a further enlargsd longitudinal sec-
tion ‘through the pen; : i

‘Fig. 3 is an enlarged side view of ‘the refill

-cartridge, before insertion in the pen, with the

protective closure for the mipple of the -cartridge-
in position on the: nipple;

Fig. 4 is'a further enlarged longitudinal section
through the cartridge -and protective -closure,
with the closureunscrewed:and separatéd slightly

-from the nipple;

‘Fig. 5 is a transverse section through the ‘car-
tridge, taken on-the line -5—35 of Fig. 4;

Fig. 6 is ancther transverse -section through
the cartridge, taken on ‘the line §—§ of Fig. 4;
and . : .

Fig. 7 is a greatly enlarged longitudinal section
through the dished front-end of the nipple:of the
cartridge. e

As will be ‘observed in the -drawings, the new
writing instrumernt comprises :a casing 10 -and a
readily replaceable ink-cartridge 11. The casing

- {@—which is a hollow shell practically from omne

end to the other—includes a small tip 42, an
adapter 13, a barrel 14 and an end closure 45.
The tip 12 is screwed ‘into the front end . of the
adapter 13 at 6, the'barrel 'i4 is screwed over the
rear -end of the adapter 13 at {1, and the closure
i5 is press fitted over the rear end-of the barrel
14 at 18, all as shown. To-open up the casing 10
to remove a spent cartridge:-and replace it with a -
filled one, the barrel 14 is-simply unscrewed from
‘the adapter {3. .

The barrel 14 is preferably of generally :cylin-
drical form with a slight taper toward the clo-
sure 15, while the adapter :f3 .and tip 12 taper
forwardly, the tip 12 terminating in a very small
‘end which is but little more than a -point. The

‘tip 12—Ilike the adapter ‘13.-and barrel 14—is hol-

low for all but a fraction of its length. Tpe for-
ward extremity 19 of the 'tip is characterized by

g ‘short. axially .extending bore 20, a fine par-

tially -exposed ball’2] which is rotatably mounted
in a socket 22 -at the front-end of ‘the bore 20,
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and a rearwardly facing annular seat 23 which
is located at the rear end of the bore 20 in con-
centric relation to the latter.

The ball 21 is preferably about .039 or .040 inch
in diameter and is retained in the socket 22 by
an inturned flange at the end of the socket. The
socket 22 is only enough larger than the ball to
permit the latter to rotate freely, and small ra-
dial channels (not shown) in the base of the sock-
et are preferably provided to facilitate ink from
the bore 20 entering the socket 22 about the ball.
The bore 20 is preferably in the neighborhood of
018 inch in diameter and is preferably only two
or three times that in length, the length of the
bore being but a very small fraction of the length
of the tapered portion of the casing 10. Excel-
lent results have been obtained by employing a
bore having a length but little in excess of the
diameter of the ball.

The cartridge {1 consists of an elongated ink
holding body 24 of generally cylindrical form
and a nipple 25 of considerably reduced diameter.
The nipple 25 extends forwardly a substantial
distance from the front end of the body proper,
preferably tapering forwardly to but little more
than a point at its front end. The rear end of
the body 24 is closed by a plug 26 which is screwed
into the same. The rear end of the nipple 25 is
screwed into the front end of-the body 24. The
body 24 is preferably made of a molded plastic
material, while the nipple 25 and plug 26 are pref-

erably made of some relatively soft metal, such

as aluminum,

The body 24 constitutes a reservoir for the
supply of ink used in the writing instrument.
The body is provided with a plurality of longi-
tudinally extending bores 21 which are connected
serially at their ends by short channels 28 and
together form one long tortuously arranged cap-
illary passage.
holds the supply of ink used in the writing in-
strument, is several inches in length but is pref-
erably only about .060 or .070 inch in diameter.
One of the bores 27 in the body 24—namely, the
one which constitutes the discharge section of
the capillary passage—is located centrally of the
body 24 with its front end in direct axial com-
munication with the rear end of an axially ex-
tending bore 29 in the nipple 25. The bore 29 in
the nipple is of approximately the same size at
its rear end as the aligned ink holding passage
in the body 24 but is reduced in diameter toward
its front end, preferably in stages, and at its
front end is of but very small diameter, approx-
imating that of the short bore 20 in the front
end of the tip 12. The cartridge II, when in-
serted in the casing 10, is adapted to be moved
forwardly within the casing far enough to bring
the small front face 30 of the front end of the

nipple 25-into solidly clamped axial abutment with.

the annular seat 23 at the rear end of the bore
20, whereby to establish a fluid-tight connection
from the small front end of the bore 29 into the
short bore 20. 'The front face 30 of the front end

of the nipple 25 is preferably of slightly conical’

. or dished shape, as shown in Fig. 7, in order fo
~conform itself squarely to the seat 23. This con-
formation is facilitated by the soft character of
. the metal from which the nipple is formed. The
sealing face 30 is forced tight against the seat 23
. by screwing the cartridge I{ into the casing (0.
~The nipple 25 of the cartridge is provided, for
this purpose, with a threaded portion 31, which
portion is located a substantial distance rear-
. wardly from the front end of the nipple ang is

This capillary passage, which:
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4
adapted to engage with complementary threads
32 provided on the inside of the front end of the
adapter 13.

One of the bores 2T in the body 24—namely,
the bore forming the section of the capillary pas-
sage which is farthest removed from the section
discharging into the nipple—is provided with a
laterally opening hole 33, by means of which that
end of the capillary passage is vented to the at-
mosphere. The end closure 15 for the rear end
of the barrel 14 is also provided with a small
vent hole 34. The vent hole 33 is preferably lo-
cated intermediate the ends of the bore with
which it communicates, thereby lessening the
possibility of seepage through that hole irrespec-
tive of the position in which the writing instru-
ment is placed. If desired, a thin paper sticker
35 may be temporarily placed over the hole 33,
for removal from the cartridge at the time that
the same is inserted in the casing, but such a
closure has been found unnecessary. the ink being
retained satisfactorily in the capillary passage
with nothing over the hole 33.

The cartridge {I is adapted to be sold sepa-
rately from the casing (0, as a refill for the lat-
ter, a new cartridge being inserted in the casing
whenever the cartridge already in the same has
become empty. Before insertion in the casing
the cartridge is provided with a protective closure
36 for the nipple, which closure is interiorly
threaded at 37 in order to permit the same to
be screwed onto the threaded portion 31 of the
nipple. The closure 36 is also preferably pro-
vided within its front end with a small rubber
pad 38 against which the front face 30 of the
front end of the nipple 25 is adapted to sealingly
seat when the closure is in its fully closed po-
sition.

While the replaceable ink cartridge herein dis-
closed has been illustrated and described as be-
ing of open-ended capillary passage construction,
it will be appreciated that the present invention,
so far as it relates to the forwardly extending
nipple on the cartridge and the connection of
the nipple with the casing of the writing instru-
ment, is not dependent on the interior consiruc-
tion of the cartridge and that the latter might
be of any other interior construction suitable for
use in holding and feeding the ink.

I claim: )

1. In a writing instrument, a hollow barrel
having a forwardly tapering front end portion,
which portion is hollow throughout the greater
part of the taper and is provided in its fip with
a forwardly opening socket, with a short rear-
wardly extending bore of substantially reduced
diameter, and with a rearwardly facing annular
seat concentric with the rear end of the bore;
and a ball rotatably mounted in the socket in
communication with the bore; said barrel being
adapted to receive a removable ink cartridge
having a long forwardly extending nipple of sub-
stantially reduced diameter for reception in the
hollow forwardly tapering front end portion of
the barrel, with the front end of the nipple in
axially clamped abutment with said annular seat.

9 In a writing instrument, a hollow barrel
having a forwardly tapering front end portion,
which portion is hollow throughout the greater
part of the taper and is provided in its tip with
5 forwardly opening socket, with a short rear-
wardly extending bore of substantially reduced
diameter, and with a rearwardly facing annular
seat concentric with the rear end of the hore;
and a ball rotatably mounted in the sockei in
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communication with: the bore; said barrel heing
-adapted to receive a Temovable ink cartridge
‘having a.long forwardly extending nipple of sub-
‘stantially reduced diameter for reception. in the
hollow forwardly tapering front end: portion. of
the barrel, with: the front end of the nipple in
axially. clamped abutment with said annular
‘seat, and said barrel being provided within said
hollow forwardly tapering: front end portion
with means for releasably holding the front end
of! the nipple of the cartridge in sealed: engage-
ment with the seat.

3. A writing instrument, for use with a re-
placeable ink cariridge containing semi-fiuid:ink,
said instrument. comprising a casing which. is
hollow substantially from end to end, tapers io-
ward its: front end,; terminates at. its front end
‘ina short bore which: extends cearwardly. for
but a small.fraction. of the length of the taper; is
provided at the front end of the bore with a
rotatably mounted ball for transferring the ink
to the paper or other surface, and is provided
adjacent the rear end of the bore with a rear-
wardly facing annular seat for sealed engagement
with the front end of a cartridge positioned. in
the casing.

4. A writing instrument, for  use with a re-
placeable ink cartridge containing semi-fluid ink;
said instrument comprising: a casing which is
hoilow substantially from end to end, tapers. to-
ward its front end, terminates at its front end
ina short bore which extends rearwardly for:but
‘ax small fraction of the length of the taper, is
provided: at the front end of the bore with a
‘rotatably mounted ball for transferring the ink
to the paper or other surface, and is provided
adjacent the rear end of the bore with a rear-
wardly facting annular seat for sealed engage-
ment with the front end of a cartridge positionad
in. the. casing, said casing. being provided: inte-
riorly of the same with means. for securing the
cartridge in position with the front end of the
cartridge in clamped abuiment with said seat.

5, A writing insfrument, for use with a re-
placeable ink cartridge containing semi-fluid ink,
said instrument comprising a hollow adapter, a
hollow barrel secured to the rear end of the
adapter in rearwardly extending relation thereto,
and a hollow tip secured to the front end of the
adapter in forwardly extending relation thereto,
said tip and adapter being exterioriy of for-
wardly tapering form, and said tip ierminating
at its front end in a solid portion containing a
short axially extending bore of but a small frac-
tion of the length of said taper, a ball rotatably
mounted in the tip at the front end of the bore
in communication with the latter, and an an-
nular seat provided in the tip adjacent the rear
end of the bore, for coaction with the front end
of a small tube-like nipple on the front end of a
cartridge inserted in the writing instrument.

6. A refill ink cartridge for insertion in a ball
point writing instrument of the type using a
high viscosity ink, said cariridge comprising an
elongated body portion containing a long tor-
tuously arranged capiliary passage which con-
stitutes the reservoir for the supply of ink and
is vented to the atmosphere at one point, and a
forwardly extending nipple of reduced diameter
at the front end of the body containing an ink
feeding bore in communication with the passage
in the body, said nippie being provided at its
front end with an annular seat for fluid-tight
axial abutment with a complementary seat
formed in the hollow front end of a writing in-
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strument with: said bore in communication with
a ball feeding bore in: the instrument, and being
provided: at a point in rearwardly spaced rela-
tion to:said annular-seat with threads for screw-
threaded: coaction with: complementary thread
provided: in the instrument. ’

T. A refill ink cartridge for insertion in a ball
point writing instrument of the type using a high
viseosity ink, said cartridge comprising an elon-
gated body portion containing a long tortuously
arranged capillary passage which constitutes the
reservoir for the supply of ink and is'vented to the
atmesphere-at one point, and a forwardly extend-
ing nipple of reduced diameter at the front end
of the body containing an ink feeding bore in
communication with the passage in the body, said
nipple being provided at its front end with an
annular seat for fluid-tight axial abutment with a
complementary seat formed in the hollow front
end' of a writing “instrument with said bore in
communication with a ball feeding bore in the
instrument, and means provided on the outside of
the nipple of the cartridge for retaining the same
in pesition in-the instrument.

8. A refill ink cartridge for insertion in a ball
point writing instrument of the type using a high
viscosity ink, which instrument is hollow sub-
stantially from end to end and is characterized
by a hollow barrel portion and a hollow forward-
ly tapering front end portion provided in its tip
only with a short bore in communication with a
writing ball; said: cartridge comprising an elon-
gated body- portion which: constitutes the reser=
voir- for the supply of ink and is adapted to be
positioned: in-the hollow barrel of the instrument,
and & slender-forwardly extending nipple at the
front end: of the body portion containing an ink
feeding bore in communication with the reser-
voir, said nipple being adapted to project into
the hollow forwardly tapering front end portion
of the instrument into a position in which the
front end of the bore in the nipple is in communi-
cation with the rear end of the bore in the tip of
the instrument, and means provided on the out-
side of the nipple of the cartridge for retaining
the same in position in the instrument.

9. A refill ink cartridge for insertion in a writ-
ing instrument of the type using a high viscosity
ink, which instrument is provided in its front end
with a bore in communication with a writing ball
and with an annular seat about the rear end of
the bore; said cartridge comprising an elongated
bhody portion which constitutes the reservoir for
the supply of ink, and a forwardly extending nip-
ple of reduced diameter at the front end of the
body portion containing an ink feeding bore in
communication with the reservoir, said nipple
being adapted to project into abutment with the
rear end of the bore in the instrument and be-
ing provided with a concave front face of a mate-
rial which is adapted to conform itself under
axial pressure to said seat.

10. A refill ink cartridge for insertion of a ball
point writing instrument of the type using a high
viscosity ink; said cartridge comprising an elon-
gated body portion which is provided with a plu-
rality of serially connected longitudinally extend-
ing bores, which bores together constitute one
long tortuously arranged capillary passage in
which the supply of ink for the instrument is re-
tained, and a nipple on the front end of the body
portion containing a bore in communication with
the discharge end of said passage, the bore in

76 the body portion which constitutes the last sec¢-
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tion of sald passage being provided with a later-
ally opening vent to the atmosphere.

11. A refill ink cartridge for insertion of a ball
point writing instrument of the type using a high
viscosity ink; said cartridge comprising an elon-
gated body portion which is provided with a plu-
rality of serially connected longitudinally extend-
ing bores, which bores together constitute one
long tortuously arranged capillary passage in
which the supply of ink for the instrument is re-
tained, and a nipple on the front end of the body
portion containing a bore in communication with
the discharge end of said passage, the bore in the
body portion which constitutes the last section
of said passage being provided intermediate its
ends with a laterally opening vent to the atmos-
phere.

12. A writing instrument comprising a pen-
shaped casing which is hollow substantially from
end to end and is adapted to receive a readily re-
placeable ink cartridge, said casing being char-
acterized by a forwardly tapering front end por-
tion which is provided adjacent the front end of
the taper with a rearwardly extending ink feed-
ing bore for connection with a complementary
bore in the cartridge, said ink feeding bore ex-
tending rearwardly within the front end of the
tapered portion for but a small fraction of the
length of the taper.

13. A refill ink cartridge for insertion in a writ-
ing instrument having a hollow forwardly taper-
ing front end portion; said cartridge comprising
an elongated body portion which constitutes the
reservoir for the supply of ink, and a forwardly

extending nipple of reduced diameter which is .

adapted to project into the forwardly tapering
front end portion of the instrument to a point
adjacent the tip of that portion, said nipple being
provided with means for detachably securmg the
same within the instrument.

14, A writing instrument comprising a pen-
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shaped casing which is hollow substantially from
end to end, and a readily replaceable ink car-
tridge in the casing, said casing being charac-
terized by a hollow forwardly tapering front end
portion which is provided adjacent the front end
of the taper with a rearwardly extending ink
feeding bore for connection with a complemen-
tary bore in the cartridge, said ink feeding bore
extending rearwardly within the front end of
the tapered portion for but a small fraction of the
length of the taper, said cartridge extending
practically the full length of the casing and com-
prising an elongated body portion which con-
stitutes the reservoir for the supply of ink, and
a forwardly extending nipple of reduced diame-
ter which projects into the forwardly tapering
front end portion of the casing to a point adja-
cent the tip of that portion, said nipple being
provided with an ink feeding bore for connection
with the first mentioned ink feeding bore.
GEORGE D. CLOUTIER.
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