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This invention relates to a combination ink bottle cap 
and pen ?ller. More particularly this invention relates 
to a combination ink bottle cap and pen ?ller that seal 
ably closes an ink bottle and allows for the ?lling of a 
pen with ink from the bottle without removing the cap 
and pen ?ller from the bottle. 
An object of this invention is to provide a combination 

ink bottle cap and pen ?ller that allows one handed ?ll 
ing of a pen. 
Another object of this invention is to provide a com 

bination ink bottle cap and pen ?ller that functions both 
to close the open mouth of an ink container and to con 
duct ink to the point of a pen for ?lling the pen. 

Still another object of this invention is to provide a 
combination ink bottle cap and pen ?ller that sealably 
closes the access opening of an ink container to prevent 
leakage or evaporation of the ink contained therein. 
Yet a further object of this invention is to provide a 

combination ink bottle cap and pen ?ller that can be at 
tached to the access opening in an ink container, such as 
a bottle or the like, at the time of ?lling, to close the 
container and need never ‘be removed therefrom, even 
when ?lling a pen with ink from the container. 

Still a further object of this invention is to provide a 
combination ink bottle cap and pen ?ller that includes a 
pump for forcing ink from the ink bottle, through a tube 
for delivery to the tip of a pen such as a conventional 
ruling pen. 

Still a further object of this invention is to provide a 
combination ink bottle cap and pen ?ller of the type 
just described wherein the pump is operable by the same 
hand that holds the pen. 

Further objects and advantages of this invention will 
be apparent from the following description and appended 
claims, reference being had to the accompanying draw 
ings forming a part of this speci?cation wherein like refer 
ence characters designate corresponding parts in several 
views. 

FIGURE 1 is an external view of an ink container 
provided with the cap and pen ?ller of this .invention. 
FIGURE 2 is a cross-sectional elevational View of the 

combination ink ‘bottle cap and pen ?ller of this inven 
tion. 
FIGURE 3 is a cross-sectional elevational View of a 

?rst alternate embodiment of the bottle cap and pen 
?ller of this invention. . 
FIGURE 4 is a cross~sectional view of a stopper used 

to seal the cap and pen ?ller duringtransportation of an 
ink container provided therewith. 
FIGURE 5 is a cross-sectional view taken along line 

5—5 of FIGURE 2. 
FIGURE 6 is a cross-sectional view taken along line 

6—-—6 of FIGURE 2. 
FIGURE 7 is a cross-sectional view taken along line 

7—7 of FIGURE 2. 
FIGURE 8 is a top elevational view of the pump actu 

ator pedal of the bottle cap and pen ?ller of this invention. 

General description 

In general the ink bottle cap and pen ?ller of this in 
vention consists of a pump body sealably attached to the 
neck of an ink bottle, the body provided in its upper 
portion with an upwardly opening pump chamber that is 
closed upwardly by a dome shaped resilient pump dia 
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phragm. A substantially disc-shaped pump pedal is lo 
cated adjacent the external convex surface of the pump 
diaphragm against which a force can be applied to depress 
the diaphragm into the pump chamber. A passage is 
provided through the pump body to communicate the 
pump chamber with the interior of the ink bottle, above 
the level of ink therein. A passageway through the pump 
body communicates the pump chamber with the atmos 
phere; the passageway being provided with a one way 
check valve that allows air to ?ow only into the pump 
chamber. An ink transporting tube depends vfrom the 
body into the ink bottle to a point below the level of ink 
in the bottle. An ink delivery tube is swivel mounted in 
a bore in the upper portion of the body and extends up 
wardly externally of the body for delivery of ink to a 
pen. An ink transporting passage communicates the 
bottom end of the ink delivery tube with the upper end 
of the ink transporting tube and is provided with a one 
way ink back ?ow check valve. 

Speci?c description 

For more speci?c description of this invention refer 
ence is now made to‘the drawings in general and more 
particularly to FIGURES 1 and 2. In FIGURE 1 there 
is shown an ink container, such as bottle 10, provided 
with the combination ink bottle cap and pen ?ller 12 
of this invention. 

Referring now to FIGURE 2, there is shown a cross 
sectional elevational view of the cap and pen ?ller 12 
of this invention consisting of a pump body 14 having 
locate-d therein an air or pump chamber 16 with a pump 
diaphragm 18 and a pump actuating pedal 20. The 
pump body 14 is provided on its bottom end with an 
internally threaded bore 22 for attachment about the 
upper end of the neck of ink bottle 10. A resilient gasket 
23 is preferably positioned in the upper extremity of 
bore 22 to provide a seal between bore 22 and the lip of 
the neck of ink bottle 10. An ink delivery tube 24 ex 
tends vertically from a point near the periphery of the 
pump body to conduct ink from the pump to a pen or 
the like. 

The’substantially circular pump body 14 is provided 
in its upper portion with an upwardly opening bore 30 
extending partially through the body, eccentric of the 
center axis of the body. Bore 30 terminates downwardly 
in a nonuniform shaped chamber 32, smaller in effective 
diameter than bore 30. One side wall 34 of chamber 
32 inclines downwardly from apoint near the upper 
extremity of chamber 32 to the bottom of the chamber. 
On the opposite side of chamber 32 is a substantially semi 
circular intrusion 36, the purpose of which will be more 
fully described hereinafter. 

It should be noted that the chamber 32 terminates 
downwardly in a transverse horizontal wall 38 that sepa 
rates chamber 32 from bore 22. A circular passage 40, 
concentric with the chamber 32 and registering with the 
central passage 41 through gasket 23, extends through wall 
38 thereby communicating chamber 32 with bore 22 and 
the interior of the ink bottle 10. 
A dome shaped pump diaphragm 18, made of a re 

silient material, is positioned within bore 30 with its 
peripheral edge 37 in contact with the shoulder 38 formed 
by the juncture of bore 30 and chamber 32. That portion 
of bore 30 located beneath diaphragm 18 combines with 
chamber 32 to form the pump chamber 16. It is im 
portant that diaphragm 18 be su?’iciently resilient that it 
will have a strong restoring force to bring it back to its 
original dome shape after it has been depressed or ?at 
tened. 
An air passage 42 extends downwardly through the 

semicircular intrusion 36, terminating at its bottom end 
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in a smaller diameter air passage extension 44. The 
upper end of air passage 42 is in communication with 
the pump chamber 16 while the bottom end of extension 
44 is in communication with the atmosphere. A conical 
shaped shoulder 46 is formed by the junction of air 
passage 42 and extension 44. Shoulder 46 functions as 
a valve seat for a gravity operated ball check valve 48, 
positioned in air passage 42, above shoulder 46. There 
fore, air can flow upwardly through extension 44 and 
passage 42 into chamber 16 but cannot ?ow out of cham 
ber 16 through the same passage and extension. 

10 

An ink transporting tube 50 depends from the pump - 
body 14, within bore 22, through passage 43 in gasket 
23, into ink bottle 10. The open bottom end of trans 
porting tube 50 extends downwardly to a point beneath 
the level of ink in bottle 10, preferably to near the bottom 
interior of the bottle, so that ink will enter tube 50 when 
the pump is actuated as will be more fully described 
hereinafter. However, when using cap and pen ?ller 12 
on a bottle the interior of which is considerably deeper 
than the length of tube 50 it will be necessary to add a 
telescoping extension 52, as shown in FIGURE 2, in 
order to effectively extend the bottom end of tube 50 to 
a point beneath the lowest anticipated ink level within 
bottle ‘10. It is preferred that the sliding contact between 
transporting tube 50 and extension 52 be substantially 
air tight so that air will not leak into tube 50 when the 
ink level drops or is pumped below the upper end of 
extension 52. 
An upwardly opening bore 56 is provided in the upper 

portion of the pump body 14, otfset from the central 
axis of the body on the same side as tube 50, to receive 
therein the bottom end 58 of the ink delivery tube 24. 
The bottom end 60 of bore 56 is substantially conical 
shaped to serve as a valve seat for a ball check valve 
62 positioned within bore 56. Tube 24 is provided with 
a stop member in the form of an external annular shoul 
der 63 that limits the distance into bore 56 that tube 24 
can be inserted. Shoulder 63 is located such that tube 
24 cannot be inserted su?iciently for into bore 56 to 
interfere with free operation of valve 60. It is preferred 
that the ?t between tube 24 and bore 56 be su?iciently 
loose that tube 24 can be swiveled through 360° for the 
immediate convenience of the user but not so loose that 
ink can leak past this area of contact to the outside of 
the body 14. An ink transporting passage 64 inclines 
downwardly from the valve seat 60 into communication 
with the upper end of the passage 54 through the ink 
transporting tube 50. 
The upper end portion of ink delivery tube 24 is bent 

such that the end 70 is directed downwardly. The end 
70 of tube 56 is provided with a pointed or spear shaped 
extension 72 that causes ink issuing forth from end 70 
to assume the form of droplets. The pump actuating 
pedal 20 is either formed as a part of the pump body » 
14, as shown in FIGURE 2, or is in the form of a free 
?oating piston, of somewhat smaller diameter than the in 
terior diameter of the bore 30 and resting freely above 
and in contact with the pump diaphragm 18. The pre 
ferred construction is that shown in FIGURE 2 with 
the substantially disc-shaped main body portion 73 in 
clining slightly downwardly above the diaphragm 1'8 and 
the hinge portion 74 either hingably connected to or 
formed as an integral part of the pump body 14 at a 
point on the upper periphery of the body, preferably 
diametrically opposite from the ink delivery tube 24. 
When pedal 20 is formed as an integral part of body 

14 it is necessary to remove a portion 75 of material from 
the inside of the angle formed by the junction of hinge 
portion 74 with body 14 to allow the pedal 20 to hinge 
at this point for pivotal up and down movement against 
the top of diaphragm 18. 
A well 76 is provided in the upper surface of pump 

pedal 20 at a point substantially directly beneath the 
spout 28 of the ink delivery tube 24. The point or nibs 
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4 
of the pen (not shown) is placed in this well during 
filling of the pin to insure that the pen is positioned 
properly and to prevent the ink from ?owing from the 
nibs of the pen when the pen is being ?lled. 
An outwardly extending trough 77 is provided at the 

bottom of the pump body 14 and at least partially en 
circles the pump body 14 to receive the-rein any ink that 
may be spilled during the ?lling of a pen. It is preferred 
that trough 77 be located on the side of body 14 toward 
which pump pedal 20 inclines since any ink that spills 
during operation of this invention will gravitate in this 
direction. 
Referring now to FIGURE 3 there is shown a modi?ca 

tion of the ink bottle cap and pen ?ller shown in FIG 
URE 2 for use with ink containers that are not provided 
with externally threaded necks. The bottle cap and pen 
?ller of FIGURE 3 is of substantially the same con 
struction and design as that shown in FIGURE 2 except 
that the cap gasket 23 has been removed and replaced by 
a frusto-conical stopper 78. Stopper 78 is provided 
with a central passage 80 that registers with passage 40 
through the wall 38 of the pump body thereby communi 
cating the pump chamber with the upper interior portion 
of the ink container (not shown). Stopper 78 is also 
provided with an eccentric passage 82 for receiving there 
through the ink transporting tube 50. It is important 
to the operation of the cap and pen ?ller of FIGURE 3 
that stopper 78 be in sealing contact with the bottom 
surface of wall 38 so that air cannot leak past this point 
of contact as a pen is ?lled by operation of cap and ?ller 
device. 

With the modi?cation shown in FIGURE 3 the stopper 
78 is inserted into the open neck of the ink container to 
provide a sealed closure and attachment therewith. Ink 
transporting tube 50 or its extension 52, when used, 
extends downwardly into the ink in the container (not 
shown) as above described with reference to FIGURE 2. 

Operation 
When the combination ink bottle cap and pen ?ller 

of this invention is used, it is attached to the ink con 
tainer as shown in FIGURE 1. The operator positions 
the slightly separated nibs of a conventional ruling pen 
(not shown) in the well 76 of pedal 20, beneath the 
spout 28 of the ink delivery tube 24. The operator 
then slowly depresses the pump pedal 20 thereby de 
pressing the diaphragm 18 to increase the pressure in 
the pump chamber 16 and in the space above the sur~ 
face of the ink in the ink container. This forces ink 
upwardly through the tubular extension 52 and ink trans~ 
porting tube 50, through the ink delivery passage 64, 
past the ball check valve 62 and through the ink delivery 
tube 24. vInk is then discharged from spout 28 into 
the space between the nibs of the pen. When the pen 
is ?lled the downwardly directed pressure on the pump 
pedal 20 is released thereby ‘allowing the pump diaphragm 
18 to expand upwardly creating a vacuum in the pump 
chamber 16. The difference between the atmospheric 
pressure and the vacuum within pump chamber 16 applied 
across check valve 48, unseats valve 48 to allow air 
to ?ow into chamber 16 thereby recharging chamber 16 
with air and relieving the vacuum therein. Therefore, 
diaphragm 18 must have enough upward resilient re 
storing force to create a vacuum within chamber 16 su?i 
cient to overcome the weight of the valve 48 and un 
seat it. It is contemplated that metallic springs (not 
shown) or the like can be incorporated into the ma 
Jzerial of diaphragm 18 to give it additional restoring 
orce. 

It should be noted that when pump pedal 20 is re 
leased for upward movement and a vacuum forms with 
in chamber 16, ball check valve 62 will gravitate down 
wardly into its closed position to prevent the back 
?ow of ink from delivery tube 24 into the ink con 
tainer. Therefore, after the delivery tube 24 has 
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once been charged with ink it remains full until all of 
the ink in the container has been used. 

In this regard it should be understood that when the 
invention is ?rst put into operation it will be necessary 
to charge delivery passage 64 and delivery tube 24 with 
ink. This is done by simply pumping ink from the 
container into passage 64 and tube 24. That is, pump 
pedal 20 is repeatedly depressed and released until ink 
appears at spout 28. 
During the ?lling of a pen using the ?ller of this 

invention, should excess ink be delivered to the tip 
of the pen and over?ow the nibs it will tend to flow 
down the inclined pump pedal 20, thence down the wall 
of the pump body 14 into the trough 76 provided there 
for. Obviously, this will prevent the excess ink from 
spilling onto the table, worksheet, or similar objects the 
ink bottle may be placed upon during use. 

Referring now to FIGURE 4 there is shown a stopper 
80 for sealing bore 56 when bottle 10 and bottle cap 
and pen ?ller 12 are to be transported or stored. Ink 
delivery tube 24 is ?rst removed from bore 56. Stopper 
80, which is sized to ?t snugly within bore 56 is then 
inserted therein. Stopper 80 is not easily removed there 
fore, ink cannot spill from within bottle 10 should the 
bottle and device 12 be accidentally tipped over. Stopper 
80 is provided with an enlarged head portion 82 that 
can be easily grasped by the operator to facilitate re 
moval of stopper 80 from bore 56 when device 12 is to 
be placed in use. 
The ink pedal can be depressed either by the ink pen 

tip or by a ?nger of the hand holding the pen. There 
fore, it should be obvious that this combination bottle 
cap and pen tiller is truely a one handed operated mech 
anism. 

The invention has ‘been described by reference to spe 
ci?c and preferred embodiment. It will be apparent, 
however, that any modi?cations can be made without de 
parting from the spirit and the scope of the invention. 
Accordingly, this invention should be construed not to 
be limited to the embodiment herein described but should 
be limited only to the scope of the appended claims. 
What is claimed is: 
1. A combination ink bottle cap and pen ?ller com 

prising 
a pump body; 
means for sealably attaching said pump body to an 

access opening in an ink bottle; 
an upwardly opening pump chamber in the upper 

portion of said pump body; 
an upwardly biased resilient pump diapragm positioned 

in the upper extremity of said pump chamber to 
sealably close said pump chamber; 

a substantially disc-shaped pedal located adjacent the 
external side of said pump diaphragm through which 
a force can be applied to said diaphragm to re 
siliently depress said diaphragm into said pump cham 
her to increase the pressure in said pump cham 
ber; . 

a passage communicating said pump chamber with the 
interior of said ink bottle, ‘above the level of ink 
contained therein; > 

a ?rst conduit means for conducting ink from said 
container to a point externally of said pump body; 

a ?rst valve means located in said ?rst conduit means 
to prevent back ?ow of said ink into said container; 

a second conduit means for conducting air into said 
pump chamber; 

a second valve means located in said second conduit 
means to prevent air from ?owing out of said pump 
chamber therethrough. 

2. A combination ink bottle cap and pen ?ller com 
prising a pump body; 
means for sealably attaching said pump body to an 

access opening in an ink bottle; 
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6 
a pump chamber in said pump body; 
a resilient pump diaphragm disposed in said pump 
chamber as one wall thereof; 

a passage communicating said pump chamber with the 
interior of said ink bottle, above the level of ink 
contained therein; 

means for releasably depressing said diaphragm into 
said pump chamber; 

an ink transporting tube depending from said body into 
the interior of said ink bottle to a point below said 
ink level; 

an ink delivery tube for delivering ink to a point ex‘ 
ternal of said ink bottle and said pump body; 

an ink transporting passage through said body com 
municating the upper end of said transporting tube 
with said delivery tube; 

an ink back ?ow check valve disposed in said trans 
porting passage to prevent back ?ow of ink into 
said ink bottle; 

an air intake passage through said body, communica 
ting said pump chamber With the atmosphere; 

an air back flow check valve disposed in said air intake 
passage to prevent the ?ow of air out of said pump 
chamber through said air intake passage. 

3. A combination ink bottle cap and pen ?ller for a 
bottle containing ink, said ‘bottle having an upwardly 
opening access opening, said cap and pen ?ller com, 
prising 

a substantially cylindrical shaped pump body; 
means ‘for sealably attaching said pump body to said 

access opening; 
an upwardly opening ?rst bore in the upper portion 

‘of said body, said bore terminating downwardly in 
a cavity inside said body; 

a substantially flat internal annular shoulder formed 
by the junction of said =bore with said cavity; 

an upwardly biased resilient pump diaphargm seal 
ably received in said bore and in contact with said 
shoulder; 

a passage communicating said cavity with the interior 
of said bottle, above the level of ink contained with 
in said bottle; 

a substantially disc-shaped pump pedal located ad 
jacent the side of said diaphragm exposed externally 
of said cavity for movement against said diaphragm 
to releasably depress said diaphragm into said cavity; 

an ink transporting tube depending vertically from 
said body, through said access opening, into the 
interior of said bottle to a point below the ink level 
in said body; 

an upwardly opening second bore, smaller in diameter 
than said ?rst bore and spaced slightly radially from 
the periphery of said ?rst bore; 

an ink delivery tube extending upwardly from said 
body for delivering ink to a point externally of said 
ink bottle and said pump body, the bottom end of 
said tube sealably received within said second bore 
such that said delivery tube is free to swivel about 
its central axis; 

means for limiting the distance to which said bottom 
end of said delivery tube can be received into said 
second bore; 

an ink transporting passage in said body ‘from the 
bottom end of said second bore to the upper end 
of said transporting tube, communicating the in 
terior of said transporting tube with the interior 
of said second bore and said delivery tube such 
that ink ?ows upwardly through said transporting 
tube, said transporting passage and said delivery 
tube when said diaphragm is depressed into said 
cavity; 

a ?rst one way check valve means associated with 
said transporting passage and said second bore to 
prevent back flow of ink into said bottle; 
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an air intake passage through said body communicat 
ing said cavity with the atmosphere; ' 

a second one way check valve means associated with 
said air intake passage to prevent air from ?owing 
out of said cavity through said air intake passage; 

a radially extending circumferential trough surround 
ing at least a portion of the circumference of said 
pump body to receive therein any ink that spills 
from said delivery tube onto said pump body. 

4. A combination ink bottle cap and pen v?ller accord 
ing to claim 3, wherein said pump pedal is a disc of rela 
tively hard material having a diameter slightly smaller 
than the diameter of said second bore and nesting freely 
in said second bore, adjacent said diaphragm. 

5. A combination ink bottle and pen ?ller according 
to claim 3, wherein said pump pedal consists of 

a substantially disc shaped portion of relatively rigid 
material located adjacent the external surface of 
said diaphragm; and ' ' 

a radially extending hinge portion hingably connected 
to said pump body, adjacent said ?rst bore, to- allow 
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pivotal movement of said disc portion against said 
diaphragm. 

6. A‘ combination ink bottle cap and pen ?ller accord 
ing to claim 3, wherein said pump diapharg-m is sub 
stantially dome shaped with theconvex side presented 
outwardly of said cavity, said diaphragm having suffi 
cient upwardly restoring biasing force after being de 
pressed into said cavity to draw enough vacuum in said 
cavity to cause air to ?ow through said air intake pas 
sage into said cavity. 
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