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The present invention relates to fountain pens, and 
more particularly to the ink ‘container portions of such 
pens. 

In ball point pens, a supply or reservoir of ink is con 
tained within a tubularmember or cartridge having a ball 
at its forward end which functions as the writing tip. 
The ink ?ows onto the ball in the cartridge, being con 
veyed to the writing paper, or other writing surface, as 
the ball rolls in the cartridge as a result of moving it over 
the writing surface. The rearward end of the cartridge 
is open to atmosphere which allows the ink level in the 
cartridge to drop as the ink is consumed, insuring a steady 
supply of ink to the ball, until the cartridge is empty. 
As a rule, the balls of the writing instruments are made 

of steel, while the tubular member containing the ink 
supply may be made of a dissimilar metal, such as a cop 

After the passage 
of substantial time (for example, six to twelve months), 
a ?lm or crystal growth has sometimes been noted at the 
rearward, open end of the tubular member. This ?lm or 
growth acts as a plug tending to close the rearward end 
of the tubular member, preventing the ink supply from 
‘being acted on by atmospheric, pressure for the purpose 
of assuring the feeding or free ?owing of the ink onto the 
ball. The ?lm or crystal growth is apparently caused by 

‘ the oxidizing of the ink at the rearward end of the ink 
tube, probably due to a reaction between the ink and the 
brass tube in the presence of air or oxygen. The forma— 

, tion of the ?lm or crystal growth may also be enhanced 
by electrolytic corrosion effects occasioned by the dis 
similar steel ball and copper base or brass tube in the 
presence of the ink. , , 

Accordingly, it is an object of the present invention to 
prevent or minimize the formation of plug~like masses 
on the ink at the rearward end of the ball point ink tubes 
made of metal, in order in insure appropriate supply of 
ink to the balls as the ink is consumed. 

Another object of the invention is to prevent deleterious 
‘reaction between a metallic ball point ink tube and the 
ink contained therein. 
‘A further object of the invention is to provide a ball 

point pen, in which the possibility of electrolytic cor 
rosion between a metallic ink tube or container and the 

wLEI, 
useful life of a ball point pen cartridge by’ preventing 
deterioration of the ink supply with the passage of time. 

T’ invention possesses many other advantages, and 
has other objects which mav be made more clearly ap 
parent from a consideration of a form in which it may 
be embodied. This form ' vwt: in the drawings ac 
companying and forming the present speci?ca 
tion. it will now be descrluecl. in detail, for the purpose 

' .iples of the invention; but 
it is to be understood a t such detailed description is 
not to be taken in a limiting sense, since the scope of 
the invention is best de?ned by the appended claims. 
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Referring to the drawings: 
Figure 1 is a side elevational view, partly in section, 1 

of an ink cartridge for a ball point pen embodying the 
invention; ‘ - . -, 

Fig. 2 is an enlarged longitudinal section of a portion 
of the ink tube or reservoir; > ‘ 

Fig. 3 is an enlarged longitudinal section through the 
writing tip of the ball point pen. . . 1 
As disclosed in the drawings, a ball point cartridge 10 

is provided, which forms an essentialiportion of a ball 
point writing instrument. The cartridge includes ;an 
elongate ink tube or container 11 havingan open rear 
ward or upper end 12. The forward portion ‘13 of the 
tubular member 11 is suitably secured in leakproof fashion 
over the rearward portion 14 of the ball point writing 
tip 15. This tip includes a generally tubular body‘ 16 
having an ink passage 17 communicating with the interior 
of the ink container or tube 11. At‘the forward end 
of the body 16 is provided a socket 18 in which the writ 
ing ball 19 is contained. This ball ‘is retained in the 
socket by deforming the ‘generally frusto-conical nose 20 
of the tip around an equatorial zone of the ball. The 
nose 2d is not clamped around the ball 19, but has ‘an . 
appropriate clearance therewith‘allowing the passage of 
ink between the ball and the nose, while preventing such 
ink from flowing around the ball in the absence of rota 
tion of the ball 19 in the ‘socket 18. ‘3 
A suitable seat 21, which is preferably curved to con 

form to the curvature of the ball,‘ is providediadjacent 
the rear portion of the latter, against‘which the ball will 
bear while being pressed upon a writing surface. This 
seat 21 has a plurality'of circumferentially spaced, longi 
tudinally extending channels or ?utes 22 therein, which 
will allow the ink to ?ow from the ink‘ passage 17 and 
onto the external surface of the ball 19, i _ - 
The ink tube 11 and body 16 of the writing tip 15 con 

tain ink 23 of the appropriate and desired type, the upper 
or rearward end 12 of the tube being open to atmosphere. 
Thus, as the ball_19 is rolled over writing paper, or‘ ‘other 
writing surface, and the ink is consumed, the presence 
of the atmospheric pressure-atthe rearward end of the 
tube will insure the downward‘movement of the ink 23 in 
the cartridge and its steady supply onto the surface of 
the ball, 19. ‘ , ‘ f 

in one form of cartridge, it ‘is usual practice to make 
the ink tube 11 of brass, or equivalentlcopper base 'al 
loy. It is also‘ usualprac'tice to make the tip 15 that ?ts 
into the forward end, 13 of the tube ,11 of brass, or an 
equivalent copper base alloy., The ball‘ 19 itself is ,made 
of a suitable steel. As noted ‘above, a ?lm or crystal 
growth sometimes has formed at‘the rearward end ‘12 of 
the ink supply ‘23, plugging such’ end and preventing at~ 
mospheric pressure from being effective to‘ shift the res 
ervoir of ink toward the ball as vthe ink is consumed. . As 
a result, the ink 23 will not‘ flow freely onto the ball, 
resulting in improper operation of the writing instrument. 
The ?lm or crystal growth may be ‘caused by the oxi 

dizing of the ink 23 in view of its ‘contact with air. It 
is also believed‘ to be due to a relatively slow chemical 
reaction between the ink andthe ‘brass, ink tube 11.‘ More 
over, the presence of the ?lm‘ or‘ ‘crystal’growth is also 
thought to be due to the fact that the ink tube 11 is made 
of a metal which is dissimilar to the steel ball 19. The 
steel ball and the brass tube in the presence of and in 
contact with the ink 23, which acts as an electrolyte, 

., appear to provide an electrolytic corrosive action at the 

70 

rearward portion of the ink supply, resulting in the ?lm 
or crystalline growth which may eventually plug the rear 
ward, open end 12 of the tube 11. 
The foregoing dif?culties are overcome in the present 

instance by coating the inner surface of the ink tube or 
container 11 with a material 24 to minimize the reaction 



‘ 'that'ioccurs'between the b‘fiiauss of the tube 11 and the 
"ink 23 in the presence of oxygen in the air. This inner 
surface is also coated to prevent, or considerably mini 
mize, the electrolytic corrosive effects that can be devel 
oped because of the presence'o’fihe ‘dissimilar metals, 

~erfb‘tise’‘alloy (tube 11) in contact 
“viith’thé 1111:2379: .. 1 

I It has been found that by coating the inner surface of 
'thé'iiik“tube'ilf'with silver1'24, the above harmful effects 
are considerably minimized, if not completely eliminated. 

‘ If desired, a silver coating 26 may also be provided on 
the exterior of the ink tube or container 11. 
The silver coating or plating 24 and 26 may be secured 

7by electrolytically depositing silver upon the inner sur 
faces-‘of the inktubell, ‘as well as upon its outer surface, 

“iif'an vexternal ‘coating 26>is also'desired. However, the 
= silverv'coatinglmay:alsobeapplied by other means, as by 
-" dippingthe:partsinéa"silver-solution. 

“In place‘ offemployingl silver coatings, coatings of 
i nickel, or'chromi'um ‘can be used. 1 Such coating mate 
‘; rials have been found. to accomplish the objectives of the 
' invention, although it is preferred to plate the inner sur 

1.. 

> faces ofv the tube 11 \andrpen ‘tip 15 with silver, as speci? 
.:cally described above; w.‘ - ‘ . 

:rWith'the" coated tube‘ll, it has been found that the ‘ 
formation of the ?lm or“ crystal growth at the upper or 

' rearward end of the ink- supply 23 is prevented, even after 
' cartridges containing the ink have been stored for com 
‘siderableperiodsfof time.‘ .The silver plating 24 elimi 
nates the reaction between the brass tube 11 and the ink 
23, and also prevents-electrolytic corrosion effects due to 
the dissimilar metals‘ from. which the ball 19 and ink tube 

. 11, as well ‘as the writing tip 15, are made. 
'r The inventor claims 

‘1. In ball point writing instruments: a metallic tubular 
. ink‘ container having a rearward portion exposed to the 
atmosphere; a tubular tip secured to the forward portion 

, ,of said container in'?uid communication therewith; ink 
in said container and‘ tip; a metallic ball of a dissimilar 

. metal from said containervcon?ned within the forward 
- portion of saidtip and projecting therefrom; and a me 

tallic material coating the inner wall of said container 
; which is non-reactive, with said ink in the presence of 

said ball, said metallic material having substantially the 
‘ same potential as said balL. 

2. In ball point writing'instruments: a copper base 
alloy tubular ink container having a rearward portion 
exposed to the atmosphere; a tubular tip secured to the 

\_._,_>forwa-rd‘ portion io__f.sa_idp:container in ?uid communica 
3 tion therewith;,ink; in said container and tip; a steel ball I 
.“wcofn?ned within thelforlward portionrof said tip and pro 
" jecting therefrom; and a metallic material coating the 
inner wall of said container which is non-reactive with 
said ink inthe presence of said ball, said metallic material 
‘having substantially. the same potential as said‘ball. 

Y 3.; In ballpoint writing instruments: a brass tubular 
' ink container having a rearward portion exposed to the 
i'aaatmosphere; a tubular; tip secured to the forward portion 

' of said container in ?uid communication therewith; ink 
in said container and-tip; a steel ball con?ned within the 
forward portion. of ‘said tip and projecting therefrom; and 

- a metallic material coating the inner wall of said con 
trainer which is non-reactive with said ink in the presence 

_ of ‘said ball‘, said. metallicrmaterial having substantially 
‘ the ‘same potential asfsaidball. 
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4. In ball point writing instruments: a metallic tubular 
ink container having a rearward portion exposed to the 
atmosphere; a tubular tip secured to the forward portion 
of said container in ?uid communication therewith; ink 
in said container and tip; a ball of a dissimilar metal from 
said container con?ned within the forward portion of 
said tip and projecting therefrom; and a silver coating 
on the inner wall of saidcontainer extending from its 
rearward portion to ‘said tip’; said ball having substan 
tially the same potential as said silver coating. 

5. In ball point writing instruments: a metallic tubular 
ink container. having a rearward portion exposed. to, the 
atmosphere; a tuburlarrtip secured to the forward portion 
of said container in ?uid communication therewith; ink in 
said container and tip; a ball of. a dissimilar metal from 
said container con?ned within the forward portion of 
said tip and projecting therefrom; and a silver coating on 
the inner and outer walls of said container extending 
from the rearward portion’ of said container to said tip; 
said ball having substantially the same potential as‘ said 
silver coating. 

v"6. Inlball‘pointxwriting instruments: a copper base 
l‘alloy; tubularink. container ‘having a rearward portion 
-_exposed to the atmosphere; a tubular tip secured to the 
-- forwardportion. ofisaid container in ?uid communication 
‘ therewith; inkfin said container and tip; a steel ball con 
‘ ?ned within the forward portion of said tip and projecting 
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at) 

therefrom; and a silver coating on the inner wall of said 
‘ container‘ extending from said rearward portion to said 

30 . tip. 
j .7. Iri ballpoint writing instruments: a brass tubular 
ink container having a'rearward portion exposed to the 
atmosphere; a tubular tip secured to the forward portion 
of said container in ?uid communication therewith; ink 
in said container and tip; a steel ball con?ned within the 
forward portion of said tip and projecting therefrom; and 
a silver ‘coating on the inner wall of said container ex 

. tending vfrom said rearward portion to said tip. 
8. In ball point writing instruments: a brass tubular 

ink container having a rearward portion exposed to the 
atmosphere; a tubular tip secured to the forward portion 

eofr-saidcontainer in' fluid communication therewith; ink 
, in said containerand tip; a steel ball con?ned within the 

01 
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forward portion of, said tip and projecting therefrom; and 
a ‘silver coating on the inner and outer walls of said 
container‘ extendingipfrom said rearward portion to said 

‘In; a balljpointedvwriting instrument as stated in 
.lclaimll, 'whereinthe metallic material coating is nickel. 

10. In a ball pointed writing instrument as stated in 
claim 1‘. wherein the. metallic material coating is chro 
mium, .=1~ . 
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