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MECHANICAL INK PENCIL
John C. Wahl, Chicago, 1, assignor- to Ever-

sharp, Inc.,. Cmcago, 111,
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a corporatlon -of

Apphcatmn September 11, 1944, Serial No. 553,515
(CL 120—42)

v -3 Claims.

1

This invention has to do.with mechanical ink

pencils -of ‘the- type in which .the ink is trans-
ferred to the sheet of paper or other material by
a. small baill Whlch is rotatably-mounted in the
tip.-. -
One of. the obJects of the invention is to pro-
vide a ball-tipped writing implement of new and
improved construction for use with a replaceable
ink -cartridge, which:writing implement will op-
erate efficiently with ink of-paste-like consistency
fed to the same from the cartridge and will apply
the-ink to.the paper in a smear-proof lme of
any -desired- fineness.

Another object-is to provide a Wmtmg 1mple-
ment of the type described which is inexpensive
to - manufacture and is composed of & minimum
number of parts, which parts are of simple and
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sturdy design and are easy to assemble and dis-

assemble.

Anocther object is to provide, for -use in such
a- writing ‘implement; a separate self-contained
ink reservoir in the formof a readily replaceable
cartridge -capable of retaining and feeding suf-
ficient: paste type ink to last for a long period
of:time,. .

‘Still another obJect is to provide a paste type
mk reservoir.of novel construction which is very
cheap: to. manufacture and upon being emptied
can be @ither refilled or discarded, as desired.

= 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
fall’ understanding - of the construction; relative
arrangement and operation of the several parts
constituting the new writing implement.

~Afew -1llustrative -embodiments of the inven-
tion:are -presented herein; but it will of course
be understood that such embodiments have been
chosen primarily for the purpose of exemplifica-
tion'and’ that the invention is susceptible of in-
corporat:lon in -still other structurally ~modified
forms coming equally W1th1n the scope of the
appended claims. " )

“In_the accompanymg drawmgs

"Fig. 1 is a side view of a writing implement
constricted in accordance with the invention,

with the cap shown in ]ongltudmal section;
"Fig..2A Is a longitudinal section through the
front portion of the writing implement;
\F;g 2B is a similar section through the re-
ma der of the writing ‘implement;
- g 3 1s a s1de view of the replaceable ink
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Fig. 4 is a longitudinal section through ‘the- car-
tridge, taken on the line 4—4 of Fig. 6; .

Fig. 5 is a similar section, taken on the line 5——5
of Fig. 6;° c

Fig. 6 1s a front end view of the cartrldge

Fig, 7 is a rear end view of the same; .

Fig. 8 is a transverse section through the ca.r-
tridge, taken on the line 8—8 of Fig. 3; .

Fig. 9 is another transverse section through the
cartridge, taken just rearwardly of the front clo-
sure member, on the line 9—8 of Fig. 3;

Fig. 10 is a similar section, taken just for-
wardly of the rear closure member, on the line
10—10 of- Fig. 3;

Fig. 11 is a fragmentary- longitudinal section
through the cartridge, taken on the line {i—1I1{ of
Fig. 10;

Fig. 12 is a longitudinal sectmn whlch is 1den-
tical with PFig. 5, but shows the open ends of
the ink passages sealed off before use by remov-
able- stopper members; .

Fig..13 is a side view of a simple plston-like
plunger suitable for use in initially advancing. the
ink from the reservoir into the bore leading to
the ball at the tip; and

Fig. 14 is a partially sectioned side view of &
modified form of reservoir.

_The writing implement shown in Figs, 1 to 12
1ncluswe, will - first be described. - This imple-
ment includes primarily a head 10, a tip i1 which
contains an ink transferring hall 12, a barrel
13, and a reservoir 14.

The head 10—which is preferably made of light
plastic’ material—is provided with a longitudi-
nally extending bore 15 through which the ink
passes in advancing from the reservoir (4 into
the tip I1. The front portion of the bore I8 is
enlarged in diameter and is interiorly threaded
at 16 for the reception of an exteriorly threaded
portion 17 of the tip I{. The outer surface (8
of the head 10 is of conical form and tapers for-
wardly toward the tip 1 to provide a conven-
iently shaped finger grip, while the outer surface
19 of the tip t1 is also of conical form and tapers
forwardly.

The tip | l—which is preferably made of metal—
is-provided with a longitudinally extending bore
20 which registers with the bore 15 in the head:
18, 'The.bore 28 opens forwardly into a bore 21.
of reduced . diameter, and the bore 21 in turn
opens forwardly into a bore 22 of still further
reduced diameter. The bore 22—which is of very
minute size—opens forwardly into. the center .of
a small socket 23 in ‘which the ball 12 is mounted.
The. socket: 23 opens forwardly and the ball is
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retained in the same in a partially projeciing po-
sition by a fine inturned annular edge 24. The
bhall 12 is rotatably mounted within the socket 23
hetween the edge 24 and an annular shoulder 25
present between the bottom of the socket and
the front end of the hore 22. The ink—which is
preferably of viscose or paste-like consistency and
designed particularly for feeding by-capillary ac-
tion—is fed to the rear surface of the ball 12
from the bore 22. Movement of the writing im-
plement with the ball {2 in contact with the suxr-
face to be written upon causes the ball to rotate
within the socket 23, transferring the ink from
the ball onto such surface in a thin uniform fim,
much after the fashion of offset printing. The
head 19 in addition to mounting the tip 1{ pro-
vides a rigid support for both the barrel 13 and
the reservoir 4.

The outer surface of the rear portion of the
head (0 is reduced in diameter and is exteriorly
threaded -at-28. The front eand :of the barrel 3
is interiorly threaded at 271 for engagement with
the threads :on the head, with the outer surface
of the barrel disposed substantially flush with
the adjoining surface -of the head {8. The front
end of the barrel 13 is adapted to have g cap 28
sleeved -Gver the same, and is -exteriorly threaded
at 29 for engagement with threads 80 on the
inside -of tire -cap. In the clesed pesition of the
cap-an annular shoulder 81 on the inside of the
same abuts against -an- annular sheoulder 32 on
the ‘outside -of the tip: 11 whereby to provide an
air-tight seal for the front end-of the tip. The
barrel 13 is preferably made of the same material
as-the head 40 and is closed at its rear end.

‘Thé reservoir {4 is of unique construction. It
is releasably secured to the rear end of the head
0, independently of both the tip {4 and the barrel
I3, in slightly spaced concentric relation to the
barrel, - ‘The reservoiris g separate self -contained
cartridge or filler capable of holding sufficient
paste-type ink to last for say six months or a
year. Such a cartridge can be either removed
and refilled “when empty or else discarded. and
replaced by a new full cartridge, all without dis-
turbing the mountin-g of the tip 11 within the
head (0.

“The reservoir 14 consists of a -small rod-like
member 35 of generally cylindrical shape which
contains a number of longitudinally extending
capillary-like passages 38, 8%, 38, 8% and 48. The

" member 35 is closed at its ends by cap-like cover
members #¢ and 42 having rimgs 43 .which are -

disposed flush with and permanently ‘secured 1o
the member 85. - The ‘mewmber 35 -can e molded
or extruded from hard rubber or other suitable
material; -and the covers 4f and 82 can be made
of ‘the -same material and fastened by cement or
other means to-the-ends of the member 35.

The passage 36 is located at the center of the
member 35, while the passages 27, 38, 85 and 48
are located in 4 circle about the passage 38, in
spaced parallel relation to both that ‘passage and
each ‘other. The front cover member 41 closes
off the front ends of all of the passages with the

exception -of the center passage §6, and ‘is pro-.

vided with-an -exteriorly threaded nipple 44 which
projects forwardly and contains a bore 45 which
registers with ‘the front -end of the passage 36.
The rear cover member 42 closes off the rear-ends
of all of the passages with the -exception -of ‘one
of the-side passages—namely, the side passage
40—a small hole 46 being provided in the 'member
42-in-register withthat passage. )

The passages 35, 37;38,:39 and 40 are: cannected

10

4
together in series and together form one long
tortuous ink retaining and feeding conduit. The
connections between the passages consist of two
arcuate grooves 47 and 48 formed in the front
face of the member 35 between the latter and the
inside face of the front cover member 41, and
arcuate and radial grooves 49 and 50 formed in
the rear face of the member 35 between the latter
and the inside face of the rear cover member 42.
The rear end of the bore (5 in the head 0
is threaded at 51, and the nipple 44 is adapted

~to be screwed into the same into a position in
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which the front face 52 of the front cover mem-.

ber 41 firmly abuts against the rear face 53 of

the head.

Al} of the passages 36, 37, 38, 39 and 40 in the
reservoir are adapted to be initially filled with
the ink. As the ink is used up at the ball 12 it
worksitself forwardly with a capillary-like action
in the passages until the latter have been more or
less completely .emptied.

Startmg at the rear open end of the side
passage 40, the ink travels forwardly in- that
passage o the front end of the same, then later-
ally in the arcuate groove 47 into the front end
of the side passage 39, then rearwardly in that
passage to the rear end.of the same, then laterally
in the arcuate groove 49 into the rear end -of
the sitle: passage 88, then forwardly in that pas-
sage fo the front end of the same, then laterally
in the arcuate groove 48 into the front end of
the side passage 37, then rearwardly in thab
bassage to the rear end of the same, then laterally
in the radial groove 59 into the rear end -of the
center passage 38, and then forwardly in that
passage, discharging at the front end.of the latter
through the nipple 44 into the bore 15 in the
head 10,

Before the reservoir 14 is inserted in the writ-.
ing implement the open ends .of the passages 36
and &8 are sealed «off, ‘2 cap 54 or .other .closure
being -applied to the nipple 44 and .a plug 55 or
other wclosure being applied 1o the stmospheric
vent hole 48, As will be cbserved, the cap .54

- closes off the bore 46 in the nipple at a point

flush with the forward extremity of the same,
thus- allewing the bore 45 to ‘be completely .oc~
cupied by the ink when the cap is :in place and
prior - to - insertion -.in - the- writing implement.
When the reseryoir is ready to ‘be inserted the
cap 54 and plug 53 are removed and -discarded.

Lo get- the dnk to move initially into the bore
{5 in-the head. #8 a- piston-like plunger 58 of
any- -suitable -censtruction, furnished with the
reservoir, may. be -pushed into the rear .end of
the passage 48 far -encugh to force the ink.
through the bore 45 up to the bal-12. ‘Theres-
ervair 44 contains a1l of the ink-used-in the writ-
ing-implement—ihe barrel (3 merely serving as
an.eaclosure for the reservoir. .

The passages 35,.31, 38, 39 and- 40 are shown
as.Gircular in cross -section .but the same might
be.ef .any other shape. The cross sectional .area.
of the passages should be sufficiently small to
give a satisfactory capillary feed, while at the -
same time sufficiently large to ‘hold .an ade-
quate supply of imk. The passages in the par-
ticular “Teservoir ‘shown -are ‘in “the neighborhood
of 70 thousandths ‘of an ‘inch, but ‘the same
cculd be ‘made considerably larger or ‘smaller,
depending somewhat on the viscosity -of ‘the par-
tivular 4nk used. - Paste-like -ink -of -about the
consistency of the grease-ordinarily used in hib-
ricating the-chassis- of ‘an -automobile -will-give
satisfactory results.  The ink should be thin
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enough to work forwardly in the passages of the
reservoir while not so thin as to seep rearwardly
from the open end of the last passage 49.

In Fig. 14 a meodified cartridge type reservoir
is shown which consists of a fine copper tube
57 wound into a compact helix. The front end
58 of the tube is straightened out for a short
distance and is equipped with an exteriorly
threaded sleeve 59 which is adapted to be screwed
into the threaded rear end of the bore 15 in the
head 10. Before use the front end 58 of the
tube is closed by a screw cap 60. The rear end
81 of the tube is also straightened out for a
distance sufficient to permit the insertion and
movement of the priming plunger. The rear end
61, which is left open when the reservoir is in
place in the writing implement, is initially closed
by a screw plug 62, which plug is adapted to be
removed at the same time as the cap 60.

The pen of this invention is similar in some
respects to a mechanical pencil, especially as
to feel and character of the writing impression
and feed and manner of replenishing the writ-
ing medium.

I claim:

1. An ink cartridge for insertion in a filled con-
dition in the barrel of a pen shaped writing im-
plement of the rotatable ball type; said cartridge
comprising a solid rod-like member of such diam-
eter as to fit slidingly within the barrel, said
member being provided with a plurality of longi-
tudinally extending passages and a plurality of
cross channels between the ends of certain of
said passages, whereby fo connect all of said
passages in series to form one long ink holding
vein in which a supply of viscous ink is adapted
to be held, a closure member at the rear end
of said member for forming the channels in that
end into closed conduits, another closure member
at the front end for the same purpose, said front
closure member being provided with a forwardly
extending nipple of reduced diameter containing
an axially extending bore in communication with
the front end of the ink feeding vein, which bore
terminates at the front end of the nipple, means
on the outside of the nipple intermediate the
ends of the latter for securing the same in a
forwardly adjusted position within the surround-
ing barrel of the writing implement, and means
for venting the rear end of the ink holding vein
to the atmosphere.

2. An ink cartridge for insertion in the barrel
of a ball point pen, said ink cartridge being
provided adjacent its front end with an exter-
iorly threaded portion for screw threaded en-
gagement within the front end of the barrel of
the pen, said cartridge containing a long small
diameter bore which extends - longitudinally of
the cartridge and is adapted to contain a quan-
tity of viscous ink in uninterrupted continuous
vein form commencing at the front end of the
cartridge, the cross-sectional area of the bore
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being such relative to the flow characteristics
of the ink as to prevent the ink from flowing
under gravity alone in either direction irrespec-
tive of the position of the cartridge when the
front end of the bore is closed or connected with
the pen, the front end of the bore being flush
with the front end of the cartridge and being
adapted to be closed off flush before use by a
screw cap, and the rear end of the bore being
open.

3. A writing implement of the rotatable ball
type, comprising a pen-shaped casing and a re-
placeable ink cartridge within the casing; said
casing being provided in its front end. with a
forwardly opening socket, a writing ball rotatably
mounted in the socket, and an axially extending
ink bore in communication with the socket, and
being provided at the rear end of the bore with
a rearwardly opening interiorly threaded recess
of larger size than the bore, and a chamber of
still larger size into which the recess opens; and
said cartridge being provided with an elongated
body portion in which a supply of viscous ink is
adapted to be held in uninterrupted continuous
vein form, which body portion is housed within
the chamber of the casing, and a forwardly pro-
jecting nipple of reduced size at the front end
of the body portion, which nipple is exteriorly
threaded for screw threaded engagement with
the recess and contains an axially extending ink
bore of substantially the same cross-sectional
area as the bore in the front end of the casing
for uninterrupted endwise communication- with

the bore.
JOHN C. WAHL.
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