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This invention relates: generally to fountain 
pens and has particular reference to pens and 
filling" appalcatus therefor. 
One object of this invention is the provision of 

a new and improved desk Set comprising a foun 
tain pen and a holder therefor having means for 
filling the pen with ink. 

Still another object of this invention is the pro 
vision of a new and improved ink well with which 
a fountain pen is adapted to cooperate for filling 
the pen. 
A further object of this invention is the pro 

vision of a fountain pen which is so constructed 
as to allow ail to leave the pen barrel under Cer 
tain conditions, but in which the Outer air is pre 
vented from entering the barrel. 
A still further object of this invention is the 

provision of a fountain pen, the barrel of which 
is adapted to be supplied with ink by pressure 
whereby no vacuum is created above the ink in 
the barrel. 
A still further object of this invention is the 

provision of a desk set including an ink well or 
filling apparatus and a fountain pen, which set 
is simple in construction, easy and inexpensive to 
Inanufacture and strong and durable in opera 
tion. 
Other objects and advantages of this invention 

Will be apparent from the following description 
taken in conjunction. With the accompanying 
drawings in which: 

Figure 1 is a longitudinal Sectional view 
through the upper portion of a fountain pen 
showing one form of the present invention; 

Fig. 2 is a sectional view through the upper 
portion of a pen showing a modified form of the 
invention; 

50 

55 

Fig. 3 is a sectional view through the upper 
portion of a pen showing still another modifi 
cation of the invention; 

Fig. 4 is a view of one of the valves shown in 
Fig. 2, the view being taken on, the line 4-4, 
Fig. 2; 

Fig. 5 is a fragmentary detail view of one o 
the valves shown in Fig. 2, the view showing 
the valve in open position; 

Fig. 6 is a view taken on the line 6-6, Fig. 3; 
Fig. 7 is a sectional view of one form of the ink 

well or filler; 
Fig. 8 is a sectional view of the ink well or filler 

shown in Fig. 7 with the outer casing or housing 
removed and showing a pen in position therein; 
... Fig. 9 is a view similar to Fig. 7 but showing 
a modified form of ink well or filler with a pen 
in position therein; 

(C.120-64). 

Fig. 10 is a Sectional view of the ink Well or 
filler shown in Fig. 9; with the housing therefor 
removed and showing a pen in filling position; 

Fig. E1 is a sectional view of a portion of an 
other modified form of the invention, the view 
being taken on the line fl-A, Fig. 11a; 

Fig.11a is:a longitudinal sectional view through 
the upper portion of a pen showing the form of 
the invention shown in Fig. 11, the view being 
taken on the line a-la, Fig. 11, and 

Fig. 12 is a sectional view of a modified form of 
ink well or filing apparatus. 

Referring now more particularly to the draw 
ings. Figures. 1, 2, 3, and 1.lia, each disclose... the 
upper portion of a fountain pen, these figures dis 
closing several modifications. Of the device. In 
the construction shown in Fig. lt the per con 
prises: a barrel indicated generally at 'A', the 
upper end portion of which is internally threaded 

5. 

0. 

15. 

as shown at 2 for securing a cap. or end closure 4 20. 
the interior of which latterisprovided with a bore 
6in. Which is fitted the cylindrical stem 3 of a Went 
member f) which is: seated on a shoulder 2 
formed in the barrel 'A'; the end closure men 
ber 4 bearing against the vent menber 3, to Se 
cure the latter in position. As clearly shown in 
Fig. 1, the stem 8 of vent member 95 does not con 
pletely fill the bore 6, the upper portion of the 
latter constituting a valve chamber in which 
is positioned a valve 4 retained by a Spring $9 to 30 
normally close the upper end of a, bore 8 which 
extends through the went member 9 and through 
a tube 20 depending therefrom and provided at 
its lower end portion with a valve chamber 24 in 
which is seated a ball check valve 22 retained 
by a pin. 26. Formed in the cap or end closure 
member 4 and extending from valve chamber 
to the atmosphere is an air duct 28. 
In the form of the invention shown in Figs. 2, 4 

and 5 the upper end portion of the barrel 'A' 40 
is closed by means of a vent member in the form 
of a valve housing 3 which includes a base inhein 
ber 32 seated on a shoulder 34 formed in the 
barrel “A” and a cylindrical bushing 36 extend 
ing upwardly from the base member 32 and ar 
ranged within a recess formed in an end closure 
or cap 38, the interior of the bushing constituting 
an air chamber 39. The upper end portion of the 
recess constitutes a valve chamber 48 in which is 
positioned a valve 42 retained in seated position 50 
on the upper end portion of bushing 36 by a Spring 
44. Leading from the valve chamber 40 to the 
atmosphere is an air duct or vent is 6. The valve 
housing 30 also includes a tube 48 which depends 
from the base member 32. A portion of the tube 55 



5 

48 is enlarged to form a holding element 59 for 
a flexible and elastic diaphragm 52 which is 
adapted to close an air port or duct 58 leading 
from the longitudinal bore 56 in the lower portion. 
of the tube. The duct 54 is formed in the enlarged 
portion 59 and the latter is also provided with a 
dict 58 which containicates with an air duct 
6 in the upper portion of the tube 38 which leads 
into the interior of the bushing; the air chamber 

O 39. In effect, the construction of the tube, nore 
particularly the enlargement 5, the ducts 54 and 
58, the diaphragm 52 and the air chamber 39 con 
stitutes a valve arrangement which is operative. 
as more fully described hereinafter. 
In the form of the invention shown in Fig. 3. 

the upper end portion of the barrel 'A' is pro 
vided with an internal shoulder 62 which sup 
ports a multi-part valve member 'B' compris-- 

sing a base member 64 from which tube 66 de 
pends, the tube 66 being provided with a bore 
68 which communicates with a bore 70 formed 
in the lower valve member 64. and extending 
upwardly at an incline therethrough. The valve 

. . . . member 64 is provided with a central depression 
25 72 in direct communication with the interior 

of the barrel through a plurality of relatively 
large apertures 74. In effect, the valve member 
64 is substantially wheel-shaped in plan, depres 
sion 2 being formed in the hub portion there 

30 

forementioned diaphragm 6. The upper valve 
member 8 also includes a cylindrical: bushing. 

... 50. 

5 5 
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of and the apertures. 74 being defined between 
what may be termed spokes; the latter being con 
nected by a rim seated on shoulder 62. The bore 
70 is formed in one of the spokes as shown clear 
ly in Fig. 6. The depression 72 is covered by an 
elastic diaphragm 76 covering the lower valve 
member 64; said diaphragm being marginally 
flanged as shown at 78 and being retained in posi 
tion by the upper valve member 80. The dia 
phragm, 76 is provided with an air port 82 which 

40. communicates with an air duct 34 formed in 
the upper valve member 80 and discharging into 
a recess 86 formed in the lower surface of the 
upper valve member 88 and covered by the be 

88 which extends upwardly therefrom and is ar. 
ranged within a recess formed in a cap 9) se 
cured to barrel “A and bearing against the up-. 
per valve member 89 to secure the multi-part 
valve member 'B' and diaphragm 6 in assen 
bled relation. The bushing 88 does not extend 
the full depth of the recess in the cap 98 where 
by to provide a valve chamber 92 in the cap 90 
in which is a valve 94 supported on the upper 
end of the bushing 88 and normally retained 
in seated position by a spring 96. The recess 
36 is in communication through a port 98 with 
the interior of the bushing 88; said interior con 
stituting an upper air chamber 89, which is closed 
by the valve 94. The valve chamber 92 is in 
communication with the outside atmosphere 
through a went formed in the cap 9. 

11 and 11a, the barrel “A” at its upper end sup 
ports a vent member indicated generally at 
which is threadedly engaged within a cap or end 
closure 03; the latter being secured to the bar 
rel by being threaded thereto as shown at 05. 
The vent member 8 comprises a supporting por 

70 tion 87 which rests on the upper end of the bar 
rel "A" and is formed with a head 69 with which 
an elastic diaphragm , formed of rubber or 
the like, is grippingly engaged as shown at 3. 
Depending from the supporting portion E (7 of 
vent member of is an outer tube 5 provided 

in the cover 9. Obviously, the apparatus may 

2,011,639. 
with a reduced lower end portion i 17, substan 
tially nozzle shaped and having a port SF3 there 
through which communicates with the interior or 
bore 24 of said tube. The bore 2 extends en 
tirely through the vent member and has an 
inner tube A23 arranged therein, said inner tube 
providing a longitudinal bore 39. The tube 23 
at its upper end portion is of a diameter such as 
to Snugly fit within the bore 2 whereby said 
inner. tube is held in position as shown at 25, 
while the lower end portion of the tube A23 is 
reduced in diameter and concentrically arranged 
within the outer tube 5 whereby to provide an 
air space 3 between the inner and outer tubes 
as clearly shown in Fig. 12a. The upper end 
portion 25 of the inner tube 23 is provided with 
a plurality of longitudinal air ports 27 there 
through which connect the air space 4 with the 
space between the diaphragm and the upper 
end portion of the vent member 2 . The inner 
tube 23 is provided at its-upper end portion 

... With a tapered valve seat. 23 in which is posi 
tioned a bail check valve 3 adapted, under cer 
tain conditions, to close a port 33 formed in 
the diaphragm. , and the cap 33 is provided 2. 
with a recess 35 in which the head 69 of vent 
member G?, and the diaphragm are arranged. 
A duct 3 extends through the cap f 3 to the 
atmosphere to vent air from the recess 35. . . 
The lower end portion of the fountain pen 

shown herein may be conventional and is so 
shown, as any desired type of point and feeder 
bar may be used with the ink well or filling ap 
paratus now to be described. Referring to Figs. 
7 and 8, which disclose one form of the inven 
tion, it can be seen that the filling apparatus 
comprises, a base. 92 having an upstanding an 
nular flange 94 to which is secured a reservoir 
member 38 having a well (8 for receiving ink, 
said well being provided with a cover 9 and 
having a valve fitting arranged within a re 
cess 4 formed in the lower portion of the res 
ervoir member 286, the fitting having a non 
floating check valve 6 retained by a pin 8 and 
adapted, under certain conditions, to close a duct 
23 leading from the well 288 through the fitting, 

said duct being adapted to Supply ink to a Sump 
; 22 formed by a recess 23 in the bottom of 

: the reservoir member 08 as shown clearly in 
Fig. 7... . . . . . . . . . s 
Formed as a part of the reservoir member 35 is a cylinder 28 constituting a pen receiving 

member, said cylinder being provided with a cen 
tral bore 38 in which is mounted a cylindrical 
plunger tube 32 the upper end portion of which 
is provided with a pen receiving opening 34. 
Connected with the tube 32 at its upper end 
portion in any suitable or desired manner is a 
pen gripping member 36 formed of elastic na; 
terial, substantially frusto conical inform and 
surrounding the upper-end portion of the tube 
32 and provided with a securing flange 33 air 

In the form of the invention shown in Figs. ranged on the upper end portion of the membeir 
228 and 'secured by a nut 66, the latter being 
internally recessed to accoranodate the pen grip. 
ping member 36. The tube 32 is provided with 
an air port 42 which, when the tube is in its 
normal position as indicated in Fig. 7 is above the 

0. 

2 3. 

30. 

5 

5 
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level of the ink in the well. The well just dei. 
scribed is preferably arranged within a housing 
43 provided with a removable cover portion: 33 

which, when removed, perinits access to the ink 

70 

in the well 3 through an opening 48 formed 

be supplied withink through opening 48. 5 
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Figs. 9 and 10 disclose a modified form of ink 

well or filling apparatus comprising a base 59 
so formed as to hold ink and having an ink well 
52 formed therein from which ink may pass 
through an ink duct 54 in a valved fitting 55 
Secured in a suitable opening in the base member 
f50 as clearly shown in the drawings. The fit 
ting 255 includes a ball check valve 58 which 
Controls the flow of ink from the well 
(through duct 54 and passage, 56) to the Sump 
60. It is to be understood that the word "sump” 

52 

is used for convenience in description as the 
member 58 is so formed that it is adapted to 
hold ink... The member 5 also includes a cyl 
inder 62 in which is slidably mounted a plunger 
64 having a central depression 66 in its upper 
end portion and a longitudinal bore 53 extending 
therethrough, the central depression being so 
formed as to provide an annular shoulder 67 

20 

30 

35 

40 

45 

50 

at the upper end of the bore 68. Secured to the 
Upper end portion of the plunger 4 is an elastic 
pen grip member 70, which, when in its normal 
position as indicated in dotted lines in Fig. 9, 
is arranged within a recess 72 formed in the 
lower end portion of a plug. 74 threadedly con 
nected as at 75 with the plunger. 64 and serving 
to Secure the pen grip 9 in position. The plug 
4 is provided with an aperture or pen receiving 

Opening which communicates with the recess 
A2, and it will be apparent that when the pen 
barrel "A' is inserted through the aperture and 
through the pen grip member 70 to the position 
shown in Figs. 9 and 10, it closes the upper end 
of bore 68 of plunger 64, the pen grip mem 
ber being deflected from the position shown in 
dotted lines in Fig. 9 to that shown in full lines 
in Said figure to engage the shoulder. 67 and to 
Sealingly engage the barrel 'A'. 
The upper end portion of the plunger f64 is 

reduced in diameter to receive a hollow, cy 
lindrical torus f. 6 which is provided with upper 
and lower oppositely extended securing flanges 
18 and 80 respectively. The upperiange 8 of 

the torus overlaps the upper end portion of the 
plunger 63 and the plug 74 is so formed as to 
provide an annular shoulder F 9 which engages 
the flange 18 and secures the same between the 
plunger and plug. The torus 76 is enclosed by 
a Screw cap 82 secured to the upper end portion 
of the cylinder 62 of the well 59 as clearly 
shown in Said Figs. 9 and 10. With the construc 
tion just described it is apparent that the torus 
76 is retained within a housing formed by the 

60 
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iwardly extending annular shoulder 
:which a shoulder 88 formed on the plug, A is 

reduced upper end portion of plunger 64 and 
the Screw cap 82 and for further securing the 
torus the screw cap is provided with an inwardly 
extending annular shoulder f85 which serves to 
clamp the lower flange 8) of the torus between 
the upper end of the cylinder 52 and the screw 
cap. The screw cap 82 is provided with an in 

34. With 

adapted to cooperate to limit upward movement 
of the plunger, the shoulder 86 being formed 
by reducing the diameter of the outer or upper 
end portion of the plug 14. 

Fig. 12 also discloses an ink well or filling appa 
ratus, this form being a modification of those 
shown in Figs. 7 to 10 inclusive and comprising 
an ink receiving base 88 which is closed by a 
renovable cover member 90, the cover includes 
a pen receiving stem 92 having an upstanding 
cylindrical portion 94 which is interiorly thread 

7 5 
ed at 99 in Such a manner as to cooperate with 
the external threads 98 on the barrel of a foun 

3. 
tain pent of the type shown herein. The pen 
receiving portion 92 also includes a tubular stem 
202 the diameter of which is less than the internal 
diameter of the upstanding portion 94 whereby 
to provide an annular shoulder 234 against which 
the lower end portion 205 of the pen barrel is 
adapted to contact in a sealing manner to prevent 
escape of ink into the interior of portion f 94 
When filling a pen. 
The cover 9 is connected to the ink receiving 

hase 88 in an air tight manner and is provided 
With an Opening in which is secured a plug 28 
having cential depression 2 9 in its lower sur 
face and an opening 22 extending through said 
plug into the recess... The plug 208 secures a 
punip element 26 of elastic material such as 
'tober or the like, having an air opening 26 

otherein which is normally closed by an elastic 
valve member 2 8. The pump 2 f 4 includes a 
button member 220 having an opening 222 there 
through which is in communication with a tube 
224 extending through the opening 22 formed 
in the plug. 288. As clearly shown in Fig. 12 
the lower end portion of the tube 224 is provided 
With a valve plate 228 secured as by a fastener 
228 to the plug 28 and said valve plate 226 is 
adapted to close the opening 22 under certain 
conditions as hereinafter more clearly described. 

From the description above it is believed that 
the construction shown in the drawings will be 
apparent to those skilled in the art. The pens 
shown in the drawings are each adapted to be 
filled with ink under pressure by either of the 
filling apparatus shown in Figs. 7, 8, 9, 10 and 12, 
and when the lower end portion of a pen is in 
serted into a filling apparatus as indicated in 
the beforementioned drawings or figures, ink will 
be forced under pressure through the feeder bar 
“F' into the barrel 'A'; the operation of the 
filling apparatus being hereinafter more fully a 
described. 
As will be more fully described in connection 

with the operation of the filling apparatus, ink 
is forced into the pen barrels 'A' of each of the 
pens shown and described under pressure and, 
in the fornia shown in Fig. 1, as the ink enters. 
the barrel 'A' tie air within the arrel alyove 
the ink and within the tube 23 will be coin pressed 
liitii the air pressure reaches a point sufficient 
to unseat the valve 4 and perinit escapa of air 
to the atmosphere through air duct, 23 following 
Which tine valve i3 will be re-seated by means 
of spring 3 and the operation just described re 
peated until the ink within the barrel reaches the 

Thc valve 22 is buoyant, : level. Of the wave 2. 

() 

30 

5 5. 
and, when the link reaches the sane said waive 
will rise until it closcs the bore 8. When the 
bore 8 is closed by the Waye 22 it, Will be ob 
vious that ink will not flow into the bore, nor 
can any air escape through the bore S and 
therefore, as ink continues to be forced into 
the barrel 'A', the pressure of the air in the 
barrel above the ink will increase until it 
reaches a point where no more ink can be forced 
into the barrel. The pressure on the ink within 
the barrel will obviously be in excess of atmos 
pheric pressure and it is apparent, that the air in 
the barrel above the ink will expand until it 
reaches atmospheric pressure &ld durig gun 
expansion a certain quantity of ink will be forced 
cut of the per barrel until the pressure within 
the barrel balances atmospheric pressure, the ink 
6Wei lowering until tie valve 2 lowers to unr. 
cover or open bore 8. This is the normalievel 
of the ink in the barrel when filled to capacity, 

60 

70 
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and being somewhat below the valve 22 it is ap 
parent that the pen when in use, may held in 
any position without ink passing into the tube 20. 
In the form of the invention shown in Fig. 2, as 

ink enters the barrel 'A' under pressure by op 
eration of the filling apparatus hereinafter de 
scribed, the air within the barrel 'A' of the pen 
is compressed which obviously will also com 
press the air in tube 48 and, because diaphragm 
32 is normally in the position shown in Fig. 5, 
being undeflected, the air in bore 60 and chamber 
39 will be compressed. Normally an air paSSage 
is established through bore 56, ports 54 and 58 

5. 
and bore 60 to air chamber 39 and the diaphragm 
52 is not deflected because the same air pres 
sure prevails on both sides of the diaphragm, 52. . 
This, obviously, is the condition when the ink 
level in the barrel 'A' is below the lower end of 

20 
a point in excess of the action of the Spring 4. 

25 

and non-communicating columns of air, one 
.30 

the tube 48. Compressing the air as mentioned 
above will cause the air, in chamber 39 to reach 

and valve 42 will then be unseated to permit es 
cape of air from chamber 39 to the atmosphere 
through port 46, following which the valve 42 
will be re-seated on the end of bushing 36. This 
action will be repeated until the ink closes the 
lower end of tube 48 to form two independent 
within the barrel 'A' outside of tube 48 and the 
other within the tube 48. As ink continues to be 
forced into the barrel it will also pass into the 
tube 48, but the level of the ink will rise more 
quickly in the bore 56 of tube 8 than in the 
barrel outside of the tube for the reason that, 

3 5. 

40 

the air volume in chamber 39 and bores 63,58, 58 
and 56 decreases less for a definite rise of ink in 
bore 56 than does the air volume in the barrel 
'A' for the same rise of ink level. This is due to 
the fact that the air volume in bore 56 is sub 
stantially less than the air volume in chamber 39. 
In effect, as the ink level rises, the air pressure 

in barrel 'A' increases more than the air pres- . 
sure in air chamber 39 until the pressure of the 

45 
air against valve 42 and within chamber 39 
reaches a point in excess of the combined action 
of the spring 44 and the atmosphere whereupon 
valve 42 will unseat to permit venting of the air 
from chamber 39. Such venting of the air, as 
just described causes a sudden drop of air pres 
sure in chamber 39, and the resultant air pres 
sure will be less than the pressure of the air with 
in the barrel 'A' outside of tube 48 which will 
cause the diaphragm 52 to deflect to the posi 
tion shown in Fig. 2 where port 54 is closed and 

55 
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severing communication between bore 56 and 
chamber 39. 

in bore 56 and the barrel 'A' until the pressure 
of air above the ink in bore 56 increases to a 
point where it balances the pressure of the air. 
on the ink in barrel. “A”. Increase in ink level 
within the barrel and the bore 56 obviously in 
creases the respective air pressures in the bore 56 

65 
within bore 56 is less than that in the barrel 'A' 
and barrel “A” but because the pressure of the air 

the diaphragm 52 will remain in a deflected posi 
tion such as shown in Fig. 2. . . . . 
When inflow of ink into the barrel stops as 

determined by air pressures within the barrel 'A' 
and tube 38, a certain amount of ink will be forced 
out of the barrel due to the expansion of the air 
trapped above the inkin the barrel and in the bore 
56 until the pressure of the air in the pen balances 

75 the outside atmospheric pressure which will occur 

Continued entrance of ink under' '. 
pressure into the barrel 'A' after port 53 has 
been closed by diaphragm 52 will cause ink to rise 

2,011,689 
when the ink in the pen has receded to a level 
somewhat lower than the end of tube 68. It is ob 
vious that the diaphragm 52 will again assume the 
position illustrated in Fig. 5 as soon as the reced 
ing ink again opens bore 56 whereby identical air 
pressure on opposite sides of diaphragm 52 are 
established. . . . . 
In the form of the invention shown in Figs. 3 

and 6 as ink is forced into the barrel the air in 
the latter and in air chamber 89 is compressed in 
the same ratio because there is direct communica 
tion between the interior of the barrel and said 
air chamber through ducts 68,76, 82, 84 and 98; 
the diaphragm 76 being retained in its normal 
and undeflected position because the air pressure 
on opposite sides thereof is uniform. When the 
air pressure within chamber 89 is Sufficient, the 
valve 94 is unseated to permit venting of excess 
air through port and this operation is re 
peated until the ink reaches the lower end of tube 
66 to close bore 63 to separate the air in barrel 
'A' from that in chamber 89. 
closed against passage of air therethrough it is 
obvious that the pressure of the air within the bar 
rel “A” will increase beyond that in the chamber 

With the bore 68 

89. Ink Will be forced upwardly within bore 68 
which will compress the air thereabove to a point 
such as to cause the air pressure within chamber 
89 to unseat valve 94 thereby causing a sudden 
drop in air pressure within such chamber 89 to a 
point below the pressure of the air in barrel “A” 
and, the air in barrel: “A” will act through the openings 14 against the diaphragm 76 to close a 
duct 34. v. . . 

... With duct 84 closed 2S just described, the pres 
sure of the air on the ink in barrel “A” causes 
ink to rise in bore 68 thereby compressing the 
air thereabove until the pressure thereof balances 
the air pressure-in barrel 'A' whereupon it will 
be apparent, the diaphragm will be returned to 
its normal or undeflected position, and chamber 
89 be in communication with bore 68. . . . 

In the form of the invention shown in Figs. 11 
and 11a it can be seen that normally the port 
(33 in the diaphragm is closed by the ball 
valve 3 . It can also be seen that with the parts 
in their normal position as shown in Fig.11a. 
the ball valve f3 closes port 39 against escape 
of air therethrough. The specific arrangement 
shown in Fig. 11a provides three columns of air; 

lo 
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20 

25 

35 

45 

one within the barrel 'A', another indicated at . 
f4 around the tube 23, and a third, the bore 39 
of the inner tube. 23 and these columns are 
normally at a uniform pressure. This condition 
prevails as long as communication exists between 
then and the interior of the barrel at the lower 
end of tube 23 by means of the port of opening 

9 in the nozzle portion of tube 5. As ink 
enters the barrel 'A', the air in these three col 
umns is compressed; the air in column 4 pass 
ing through ports. 27. When sufficient pressure 
has developed beneath the diaphragm it, the 
latter will be deflected to uncover port 33 to 
permit escape of air through said port to the at 
mosphere through vent 37. As long as the ink 
level remains below, the nozzle f7, the valve 3 
Will remain Seated to close the upper end of bore 
39. When, however, the link reaches the lower 
end of the nozzle as shown by the inklevel in 
dicated in dotted lines at 43, the lower end of 
the nozzle is closed and air communication 
between the interior of the barrel 'A', and the 
vent member is severed. Increase of ink in the 
barrel 'A' to the level diagrammatically indi 
cated by a broken line at 45 establishes three 

5 5 

60 

65 

70 
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independent columns of air, the pressure of which 
Will increase at the same ratio as ink continues 
to be forced into the barrel “A”. This increasing 

10. 

air pressure will become sufficient to deflect dia 
phragm. A to allow air to escape through the 
port. 33 from the column 4f causing the air 
preSSure, in the same to decrease and the ball 
valve 36 to be lifted from its seat 29 by the 
higher pressure in air column 39 to close port 
33 in diaphragm whereby preventing fur 
ther air-escape. , Immediately after the clos 
ing of port. 33 by ball valve 3 the pressure of 
the air columns 39 and l again will increase 

15. 

20s 

in the barrel 'A' outside of tube, 5. 

due to ink being pressed into bores 39 and 2 
by the higher pressure of the air above the ink. 

It will 
be apparent, therefore, that the air pressure, in 
columns. 39 and 4 will retain, the ball valve 
3 in its elevated position closing port 33 in 

the deflected diaphragm. It is apparent that 
above. described movements of diaphragm if 

35. 

and valve 3 and changes in air pressures and 
inklevels will occur in immediate succession and 
in effect almost simultaneously....As the ink con 

3 tinues to be forced into the pen barrel, the air 
above the ink becomes further compressed until 
a Kiaxial quantity of ink has been admitted 
into the barrel. Expansion of the air within the 
barrel against the ink causes a reversal of flow. 
of the inks out of the pen barrel until the ink 
level has receded to its normal Which is SOme 
What below the nozzle. The ball valve 3 
will drop to its seat 29 and the diaphragm 
Will assume its normal position. as soon as the 
air pressure within the vent member 0 has 
dropped sufficiently, due to the lowering of the 
ink level in the pen and within the columns 39 
and 4. . 
From the description above it can be seen that 

the present invention has provision for filling a 
pen, the means for effecting this being such as 
to automatically, by air pressure, control the 

GO, 

amount of ink to be contained in the barrel. 
In Fig... this is effected by the closing of bore 
8 in tube 28 by the valve 22; in Fig. 2 by the de 

flection of diaphragm 52 by air pressure within 
the barrel in excess of that within the valve air 
rangement whereby said diaphragm closes port 
54 against escape of air, from bore 56 to bore 6; 
in Fig. 3 by deflection of diaphragm 76 and in 
Fig. 11d. by the closing of port 33 by valve 3 
so as to prevent escape of air from the went unit 
f6 to the atmosphere. 
sequent to operation of the valves to shut off 
further venting of air, ink continues to be forced 
into the barre of the pen as the result of the 
cooperation of the pen. With the desk. Set in a 
manner presently to be described but the pres 
sure Within the pen barrel. Will automatically be 
come balanced with atmospheric pressure due to 
expansion of the air within the barrel to exclude 
ink in excess of that required for normal filling 
of the pen. 
: Referring now to the filling apparatUS and 

5, more particularly to the form shown in Figs. 7 
and 8, the lower end portion of a pen is engaged 
with the upper end of the tube 32. Normally, 
the tube 32 is in the position shown in Fig. 7. 
The pen is inserted through the aperture 34 in 
the upper end of the tube 32 until the end of the 
barrel contacts with the upper end of said tube 
as shown in Fig. 8. Downward pressure on the 
barrel. “A” obviously forces the tube 32 down 
wardly in portion 28 which will cause the pen 
grip members 36 to sealingly engage the end 

In each instance, Sub 

portion of the barrel 'A' in a manner such as 
shown in Fig. 8. The pen grip member 36 has 
Substantially a hinge action as Will be evident 
from the drawings and Will act to forcibly hold 
the tube i32. With its associated pen against re 
traction of the tube 32 in portion 28. The ener 
Sion of the plunger tube, 32 into the ink places 
the ink under pressure as will be apparent which 
Will force the ink through the conventional open 
ings in the feeder bar 'F' into the pen barrel 'A'. 
Fiacing the link under pieSSLlfe as just described 
causes the ink to exert pressure against the ball 
valve 3 to close the port 29. The recess 4 
functions as an accumulator of the pressure Set 
Up against tie ink. &nd also as a Storage chamber 
for ink displaced by reason of the downward 
movement of the plunger tube 32. It is to be 
inderstood that ha recess A is of Such dimen 
sions as to accommodate Substantially the entire 
aimount of ink, displaced by the action of the 
plunger tube 32. Since the valve 6 is of the 
non-floating type, it will drop to its normal pO 
Sition Subsequent to inpact of the ink there 
against whereby ink may flow through the duct 
2 into the Well 8; this flow of ink from the 
Sump 24 to the ink Well continuing until the air 
within recess F4 has expanded to substantially 
atmospheric preSSure. The preSSLIre. On the ink 
in the Sunp. 24 obviously causes the ink to flow 
through the feeder bar into the pen barrel, the 
ink continuing to flow into the barrel until the 
pen has been filled to the proper level as described 
hereinbefore with reference to the operation of 
the pens shown in Figs. 1, 2, 3 and 11a. As the 
air pressure in the recessor accumulator. 8 
drops as the result of passage of ink into the well 
{68, it will be apparent that ink will flow out of 
the barrel 'A' of the pen until the air pressure 
in the barrel 'A' above the ink balances the at 
nospheric pieSSure acting on the ink in the ink 
Welli 8 whereupon no further ink, will beforced 
out of the barre 'A' and the pen will have been 
filled to its proper level. . . . . . 

It will be obvious to those skilled in the art that 
the filing operation of either of the pens shown 
and described is entirely automatic, the only man 
ual operation required being simply that of the 
insertion of the pen into the plunger tube f32 and 
the force exerted to cause dOWinWard movement 
of the plunger tube 32 to the position shown in 
Fig. 8. Upon withdrawal of the pen from the 
desk set or filling apparatus the pen grip men 
ber 36 Will assume its normal position shown in 
Fig. 7 and during downward movement of the 
tube 32 the port f2 will enter the ink as Shown 
in Fig. 8. Upon withdrawal of the pen and up 
Ward movement of the tube 32, the bore 42 will 
be open to the atrinosphere thereby allowing out 
side air to pass below the pen grip member 36 
to relieve the Vacuum created by the upward 
movement of the tube 32. 
In Fig. 9 a. pen is shown inserted into the bore 

568 of plunger 64 and the pen grip member 16 
is deflected from its normal position to sealingly 
engage the lower end portion of the barrel 'A'. 
In this particular construction the pen point and 
feeder bar are retained in the ink so as to be con 
tinually moist for use. The air within the torus 
$76, has sufficient initial pressure to maintain the 
plunger f64 in its outermost position as shown in 
Fig. 9 and, with the parts as shown in Fig. 9 there 
is substantially no pressure on the ink within the 
ink well member or sump 60. It will be apparent 
that without any pumping action of downward 
movement of the plunger: 64 the pen may be in 
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serted for storage in the bore 168 and firmly held 
in position by means of the pen grip member 79. 
Downward pressure on the barrel “A” of the pen. 
will cause downward movement of the plunger. 
264 to the position shown in Fig. 10 which places 
the ink in the desk set member under pressure 
whereby it is forced upwardly in the barrel 'A' 

- through the feeder bar "F. Downward move 

0. 

20. 
within the torus causes upward movement of the 

2 5 
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ment of the plunger 64 as described will cause 
the ball valve: 58 to close the passage 56 where 
by the ink in sump 60 is retained under pressure. 
The torus 76 not only serves as a sealing ele 

ment between cylinder 62 and plunger 64 but 
also functions as a means for returning and main 
taining the plunger in its normal or extended po 
sition, and it can be seen that deflection or distor 
tion of the torus from its normal position. (Fig. 
9) to that shown in Fig. 10 effects an increase in 
the pressure of the air therewithin so that upon 
release of the pen barrel 'A' the air pressure 

plunger f64 to its normal or extended position 
This obviously relieves the ink within the sump 
60 of pressure and permits the valve. 58 to leave 

the port 56 whereby ink from the well may pass. 
through ports 54 and 56 into the sump 60 to 
replenish the ink in the latter to an amount in 
accordance with that forced into the pen barrel. 
In Fig. 12 the pen barrel “A” is threadedly en 

gaged or connected with the filling apparatus, in 
which position the feeder bar 'F' and pen point 
are arranged in the inkin the stem 202, the latter 
functioning as a supply tube. Element 24 con 
stitutes a pump element which, when pressed 

5 downwardly, causes air to be forced into the base 
88 through the opening 2.2, actuation of said 
pump element causing the air to unseat the valve 

40. 

member 226. Obviously; no air can escape from 
the well 88 through tube 224.so long as the open 
ing 222 therein is kept closed by means of an op 
terator's finger, as shown in Fig. 12. The air with 
in the well 88 causes operation of the valve 226 
to close the opening 2.2 as the pump element 2.f4. 
moves upwardly; this upward movement of the 
pump element permitting air to pass through port 45. 

50. 
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226, opening valve.2d 8 so that further downward 
movement of the pump element 2.4 forces addi 
tional air past valve 226 through the opening 22. 
The pump element 224 therein is adapted to build 
up a pressure within the well fa8 on the ink there 
in which will cause ink to be forced through the 
stem 262 and through the feeder bar. “F” within 
the barrel 'A'. . . . . . . . . . . . . . . . . 
The combined action of either of the pens shown 

and described with the filling apparatus shown 
and described produces a desk set which is highly 

- efficient in operation; the pens being retained 

60 
pen barrel; the proper amount of ink retained in , 
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The drawings here 

filled to their normal capacity by the simple ex 
pedient of forcing the pen and the plunger down 
wardly whereby to place the ink in the filling ap 
paratus under pressure so that it passes into the 

the pen or forced into the pen being automatically 
regulated by the valve arrangements shown in 
Figs. 1, 2, 3 and 11a. - '. 

in illustrate certain embodi 
ments of the present invention, but it is to be 
understood that they are for illustrative purposes 
only and various changes in the form and pro 
portions of the specific constructions may be made 
within the scope of the appended claims without 
departing from the spirit of the invention. 
What is claimed is: . . . . . . 
1. A desk set of the character described com 

prising a pen filling apparatus holding ink, means 

2,011,639 
shiftable into said apparatus and so formed as to 
place the ink under pressure, and a pen for actu 
atting, said shiftable means and receiving ink from 
said apparatus, said pen being so formed as to 
include means for venting air only therefrom upon 
entrance of ink. . -- 

2. A desk set of the character described com prising a pen filling apparatus holding ink, tubu 
lar pen receiving means shiftably mounted in said 
apparatus, and a pen for sealingly engaging said 
pen receiving means and for shifting said means 
into the apparatus whereby to place the ink there 
in under pressure to cause it to enter the pen, said 
pen including a valve controlled vent means for 
air, the valve thereof being operative in response 
to ink level within the pen to control admission 
of ink into said pen. . . . . . . . . . . . . . . . 
3. In a desk set of the character described, the 

combination with a filling apparatus holding ink 
and having plunger means operative to place the 
ink under pressure, of a pen for actuating said 
plunger means, air vent means in said pen, and 
valve means associated with the air vent means 
and Operative in response to variations in inklevel 
in the pen to close said air vent means so as to 
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trap air within the pen whereby to control passage 
of ink to the pen. . 

4. A desk set of the character described com 
prising a filling apparatus holding ink, and having 
a plunger means extending into the ink adapted 
when actuated in one direction to place the ink 
under pressure, and a pen engageable with the 
plunger means in Sealing relation for actuating 
Said plunger means whereby ink is forced under 
pressure into the pen, air vent means in the pen; 
and a valve associated with the vent means and 
operative in response to variations in level of the 
ink in Said pen to control escape of air through 
the vent means." - 
... 5. A desk Set of the character described com 
prising a filling apparatus holding ink and having 

30 
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40 
a plunger means extending into the ink adapted 
when actuated in one direction to place the ink 
under pressure, and a pen engageable with the 
plunger means in. Sealing relation for actuating 
said plunger means whereby ink is forced under. 
pressure into said pen, air vent means in the pen, 
said air vent means being so formed and arranged 
as to receive ink thereby closing said air vent 
means against admission of air from the interior 
of the pen, and a valve adapted to close said air 
vent means, said valve being operative in response 
to air preSSure Within the pen in excess of the 
pressure of the air within the vent means. 

6. In a device of the kind described, an ink 
reservoir member having a well, a pen receiving 
portion having a bore, a Sump in communication 
With the pen receiving portion, valve controlled 
means for admitting ink. from the well to 
the Sump, and a plunger member in the 
bore. Of the pen receiving portion for receiv. 
ing the point and feeder bar of a pen to be 
filled, a gripping member secured to the upper 

50 
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end portion of the plunger member and so 
formed as to closely grip the lower end portion 
of a pen, said plunger member being axially 
shiftable in the bore of the pen receiving por 
tion by said pen to compress the ink in saidsump 
whereby it is forced into the pen under pressure. 

7. In a desk set, an ink holding member pro 
vided with a plunger having its upper end so ar 
ranged as to be engaged by a pen whereby said 
plunger may be shifted into the ink, and resilient 
means connected with the plunger and so formed 
as to grippingly engage the pen to hold the latter 

65 

70 

75 

  



5 

2,011,689 
when the plunger is shifted and to tend to hold 
the plunger in its shifted position. 

8. In a desk Set, an ink holding portion pro 
vided with a plunger having its upper end pOr 
tion formed to be engaged by a pen whereby it 
may be shifted by said pen into the ink, and re 
silient means adapted to sealingly engage the 
pen When the plunger is in its shifted position in 
Such a manner as to prevent movement of the 
plunger in the reverse direction. 

9. In a desk Set, an ink holding portion pro 
Wided With a plunger normally retained in ex 
tended position relative to the ink holding por 
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tion and having its upper end formed to be en 
gaged by a pen whereby said plunger may be 
shifted into the ink, and resilient means con 
nected with the plunger adapted to grip the pen 
when the plunger is shifted as beforementioned 
in such a manner as to act against the plunger 
such as to tend to restrain the latter against 
shifting in the reverse direction. 

10. In a desk set, a pen filling apparatus hold 
ing ink and provided With a plunger having its 
upper end portion formed to be engaged by a pen 
whereby said plunger may be shifted by the pen 
into the ink, and a pen grip member connected 
with the plunger and adapted to Sealingly engage 
the pen when the plunger is shifted, said mem 
ber being so formed as to tend to hold the plunger 
in the ink. When in engagement. With the pen. 

11. In a desk set, an ink holding member hav 
ing a cylinder and a plunger shiftably iaounted 
therein, said plunger having its upper end por 
tion formed to be engaged by a pen. Whereby said 
plunger may be shifted from its outer position 
by said pen into the ink to fill said pen, a pen 
grip member connected with the plunger and so 
formed as to sealingly engage the pen, said pen 
grip member being so formed as to tend to hold 
the pen in the ink when it is in engagement with 
the pen, and resilient means connected with the 
cylinder and plunger and tending to hold the 
plunger in its outer position. 

12. In apparatus of the class described, an ink 
holding member comprising a reservoir and a 
well portion in communication thereWith, a Valve 
adapted to isolate the Well from the reservoir, 
said reservoir including a chamber adapted to 
hold ink, a plunger slidable in said chamber and 
in uninterrupted communication with the reser 
voir, and resilient means connected with the 
plunger and so formed as to grippingly engage a 
pen to hold the latter when the plunger is 
shifted in the chamber. 

13. In apparatus of the class described, an ink 
holding member having a reservoir and a Well 
in communication therewith, a cylinder forming 
a part of said reservoir, a pen-carrying plunger 
slidably mounted in the cylinder and in free and 
uninterrupted communication with the the res 
ervoir, resilient means connected with the plunger 
and so formed as to grippingly engage a pen to 
hold the latter as the plunger is shifted in the 
cylinder by said pen, and a check valve adapted 
to close communication between the well and 
reservoir upon shifting moVernent of the plunger 
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in the cylinder whereby the ink in said reservoir. 
Will be retained under pressure to force it into 
the pen. 

14. An ink receptacle having an ink reservoir 
and a cylinder in free and uninterrupted con 
munication thereWith, a Well inenber holding ink, 
a plunger in Said cylinder, and means including a 
check Waive for controlling passage of ink from 
the Well member to the reservoir upon insertion 
of a pen into Said plunger and shifting of the 
latter in the cylinder to isolate the Weil men 
ber for the reservoir. Whereby the ink in the 
reServoir is placed under pressure to force a charge 
of ink into the pen. 

15. The combination of an ink receptacle and a 
in eans for forcing ink into fountain pens through 
the pen point end of the same, of a fountain pen 
having an ink holding barrel, a pen pipint at one 
end and an air went means at the opposite end 
of Said pen, said air went means including a valve 
Operative in response to Waitiations in level of the 
ink in Said pen to control escape of air through 
Said vent means. 

i6. In a desk Set, an ink holding member hav 
ing a chamber and a plunger shiftably mounted 
therein, means Sealing the joint between the 
chamber and plunger, Said plunger having its 
upper portion formed to be engaged by a pen 
whereby the plunger may be shifted by said pen, 
and ineans associated with said plunger to hold 
the pen in Sealing relation with the plunger. 

37. In a desk set, an ink holding member hav 
ing a chamber and a plunger shiftably mounted 
therein, for movement from its normal position, 
means Sealing the joint between the chamber and 
plunger and tending to hold the plunger in its nor 
mal position, said plunger having its upper por 
tion formed to be engaged by a pen whereby the 
plunger may be shifted by applying pressure to 
the pen, means associated with said plunger op 
erable to hold the pen in sealing relation with 
the plunger and Said last named means being op 
erable to its holding and Sealing position upon 
application to the pen of a pressure less than 
that necessary to shift the plunger. 

18. In apparatus of the class described, a re 
ceptacle having a storage chamber and a dispens 
ing chamber comimunicating with the storage 
chamber, a pen carrying plunger located in the 
dispensing chamber, a back check valve con 
trolling paSSage of fluid from the storage cham. . 
ber to the dispensing chamber, and means which 
includes a fiexible Sac Cooperating with said 
plunger and Said back check Valve for forcing ink 
into a pein when pushing the pen down with the 
plunger. 

19. An ink receptacle having an ink reservoir 
and an upstanding neck which is in communica 
tion with Said reservoir, mechanism associated 
With said receptacle which includes Sealing means 
and a plunger device Operable upon insertion of a 
pen in the neck for forcing a charge of ink into 
the pen and for refilling said neck from the res 
ervoir upon. Withdrawal of the pen from the neck. 
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