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UNITED STATES

2,011,63%

PATENT OFFICE

2,011,639
- FOUNTAIN PEN DESK SET
Karl Y. Johannesson, Berwick, Pa.
Application: July 20; 1933;. Seriat No. 681,265

- o » 19 Claims:.
This invention relates: generally: to founsain

filling" dpparatus therefor.

. One object. of this invention:is the provision of
a-new and. improved desk: set comprising & foun-
tain pen and a holder therefor havmg means for
ﬂllrn'g' the pen with: ink.. ;

- Still anothier object of this invention is the pro-
vision of a new and improved ink well with which
& fountain: pen is ada,pted to cooperate for filling
the pen.

A. further object of this invention is the pro-
vision: of a fountain pen which is so eonstructed
as to allow air 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 thig invention is the
provision of & 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

manufecture and strong and durable in opera-
tmn
. Other objects and advantages of this invention

- wilt 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;

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 cne of the valves shown in
Fig. 2, the view being taken on the line 4—48,
Fig. 2;

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

Fig. 6 is a view taken on the line §—8, Fig. 3;

Fig. 7 is a sectional view of one form of the ink
well or-filler;

Fig. 8 is a sectionhal view of the ink well or filler
shown in Fig. 7 with the outer casing or housing
removed and showing: a pen in pesition 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;

(C1..120—64).

Pig. 10 is:a sectional view of the ink well or
filler shown: in: Pig. 9: with the housing therefor
removed and showing a pen in filling position;

Pig. 11 is: 3 sectional view of' a portion of an~
other modified formz of the invention, the view &
being taken on the-line fl—If, Fig. 1la;

Fig: llwis:a longitudinal:sectional view through
the:uppér portion of a pen showing the form of
the invention shown: in Fig, 11, the view being
taken: on the line {fa—tla, Fig: 11, and

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

Referring now more particularly to the draw-
ings: Figures 1, 2, .3 and 1llag, each disclose. the
upper portion of a fountain pen; these figures dis-
closing several modifications. of the device.  In
the: construction shown in Fig. 1 the pem com-
prises: a. barrel indicated generally: at “A”, the
upper end portion of which: is internally threaded
as shown at.2 for'securing a cap.or end closure 4 o
the interior of which.latter is:provided with o bere
6iin which: is: fitted the eylindrical stem 8 of a vent
member {9 which is: seated on: a, shoulder {2
formed in the barrel “A’; the end closure mem-
ber' & bearing: against the Ve_nt member {8 to se- 25
cure: the latter in position.  As clesrly shown in
Fig. I the stem: 8§ of vent member !9 does not com-
pletely fill the bore 6, the upper portion of the
Jatter constituting a valve chamber 7 in which.
ig positioned a valve & retained by & spring §% o
normally close the upper end of a bore 18 which
extends through the vent member {8 and through
a tube 28 depending therefrom and provided at
its lower end portion with a valve chamber 24 in
which is seated a ball check valve 22 retained 35
by a pin 26. Formed in the cap or end closure
member & and extending from valve chamber T
to the atmosphere ig an air duet 28.

Tn 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 38 which includes a base mem-
ber 32 seated on a shoulder 34 formed in the
harrel “A” and a cylindrical bushing 38 extend-
ing upwardly from the base member 32 and ar- 45
ranged within a recess formed in an end closure
or cap 38, the intevior of the bushing constituling -
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 g4
on the upper end portion of bushing 3¢ by a spring
44. Leading from the valve chamber 48 to the
atmosphere is an air duct or vent 46. The valve
housing 28 also includes a tuhe 48 which depends
from the base member 32, A porfion of the tube

[
(=1



o

48 is enlarged to form a holdmg element 59 for
a3 flexible® and elastic diaphragm 52 -which is

" adapted to close an air port or duct 54 leading:
- from the longitudiral bore 88 in the lower portion:

of the tube. The duct 54 is formed-in the enlarged

“portion 59 and. the latter is also provided with 'z
-duct”58 which comraunicates with an air duct.

‘60 in the upper portion of the tube 48 Wthh leads

. into the interior of the bushing; the air chamber
10

59. In effect,-the construction of the tube, more

particularly the enlargement 58, the ducts 54 and

88, the diaphragm 52 and the air chambﬂr 29 con-

stitutes a. valve-arrangement which is ope ra‘mve s

as more fully described heremafter

In the form of the invention shown: i Fxg 3.
the upper end portion of .the barrel “A” is-pro-

vided with an internal shoulder 62 which sup-~

_borts” a multi-part valve mexnber .“B” compris-:
‘ing ‘a base member €4 from which tube 66 de-.
pends, the tube 88§ being provided with a bore

68 which- communicates with ‘a ‘bore. 716 formed

_in“the lower valve' 'member &4’ and extending -
_upwardly at an incling therethrough, - The valve

" © mernber. 84 is provided: with :a ‘central: depression

o

72 in: direct communication with'- the interior

- of ‘the. barrel through a:plurality of relatively

30

. . foremeritioned diaphragm 718::. The upper valve |
member 88 also includes a cylindrical- bushing.

" B0

3
(3

)

- closure 183;
[1e1 by bemg threaded $hereto as shown at {085,
© The vent member 191 comprises a supportmg por-

79

‘large apertures 14.  In.effect, the valve member

64-is substantially whe_el-shaped. in plan; depres-
sion: 72 being formed in' the hub portion:there-
of ‘and the: apertures. T4 being -defined between
what may be'termed spokes the latter being con-
nected by a rim ‘seated on shoulder 62 The bore

T0is formed in one of-the spokes as shown clear-
lyin Fxg 6 The depresszon 12 is covered by an

elastic diaphragm T8 covering the lower wvalve

member- §4; said" diaphragm being’ margmally -
,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” 84 formed in

‘the upper valve member 88 and dlSCharglng into

a.- récess. '86 formed in the lower surface’.of the
upper -valve member “8%: and covered ‘by - the ‘be-

88 which extends upwardly theréfrom and is ar-
ranged ‘within' ‘a recess formed in a cap 90 se-

.. cured to barrel “A* and ‘bearing against the up-. .
'per valve member 88 to secure the multi-part
valve member “B” and diaphragm 76 in assem-’

bled relation.  The bushing 88 -does not-extend

the full depth ‘of ‘the recess in the cap 99 where~ -

by to prowde a valve chamber 82 in the ¢ap 98
in which .is “a valve 94 supported on the ‘upper

s end of the bushing ‘88 and normally retained

in seated ‘position by a spring §8.  The recess

8% is in-commtunication through a port 98 Wl‘th‘

the interior of the bushing. £8;:said interior:con-
stituting an upper air chamber 89, which ig cﬁIosed
by the valve 94. ‘'The:valve chamber 82 .is in

commumcatlon witih - the - outside: atmosphere

t’n'ough a vent 108 formed in the cap 0.

In the form of the invention shown in Figs.

11 and . 11g the barrel “A” at-its upper: end:sup-

ports. o vent member indicated generally .at {01 .

which is threadedly engaged w1th1n a cap or-end
the latter being’ seculed to the bar-

tion 407 whlch rests on the ugper end of the bar-
rel “A” and is formed with a head 189 with which
an. elastic ‘diaphragm {1{, formed of’ rubber -or

,the like, is -grippingly- engaged as shown at 113, .

4 ',“Dependlng from the supportmg portlon £0T of

vent member I8 is an outer- tube L] promded

'Wlth a reduced lower end. portlon 147
“tially nozzle shaped and having a port ﬂ {8 there-

-.as clearly ‘ghown in Fig.

" end poition of the vent member {81,

said -well being provi’ded ‘with ‘a.cover

2,011, 639

substah-

through which communicates with the interior or

“hore 121 of said tube. The bore {2 extends en-

tirely through the vent member (8! and has an
inner tube {23 arranged therein, shid inner tube

-providing a longitudinal bore 139. The tube {23
" at its upper end portion is of a diametfer ‘such as
‘to”snugly. fit within the bore {Zi whereby said
Cinner tube is held:in position as-shown at {25,

while the lower €énd portion of the tube {23 is
reduced. in diameter and concentrically arranged
within the outer tube 1'15 whereby to provide an
air space {41 between the:inner and outer tube

11g. - The ‘Upper end

poLtlon 125 of the inner tube 123 is provided with

8 plurality of ‘longitudinal air ports 127 there-
,thz otigh which connéct the air space {41 with the

fi and the upper
The inner
123 is prov1ded at its:upper end portion

space between the diaphragm |

tube

with a. tapered valve seat' $29 in which is. posi- .

tioned a ball check valve {31 adapted, under cer-
tain ‘conditions; to close 'a port {33 formed in
the’ diaphragim (14,
with a:recess. {35 in which the-head {68 of vent
mewmber {64, and the diaphragm 1§ are arranged.
A-duct 187 extends through the, cap 183 to:the
atmogphere-to vent air from the recess 135,
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
coprises. a- base 102 having. an upstanding an-
nular flange 164 to which is secured a reservoir
member {083 having a well 188 for receiving ink;
: 119 and
having a valve fitting 417 arranged within a re-
cess 114 formed.in the 10Wu1’ portion of the res-

ervoir .member- 186, the fittirig having a non-

foating check valve 116 retained by & pin 118 and
adapted, under certain conditicns; to close s duct
128 leading from the well 188 through the fitiing,
said duct being adapted to supply ink to a sump
122 ‘formed by a-recess 424 'in the bhottom of

* the ‘reservoir member 08 as shown cleally in

O g. 7
Formed as & part of the reservou men‘ber 105

is"a cylinder 128 constituting a pen r%e‘vmg'

thémber, said cylinder being provided with a cen-
tral bore {28 in which is mounted a cyliridrical
plunger tube 132 the upper-end portion of which
is prov1ded with a ' pen receiving opening 134.
Connected with the tube {32 at its upper end
portion in. any smteble or desired manner i a

. pen gripping member 138 formed of elastic ma-

terial, substantially frusto conical in form and
surrounding the ‘upper-end portion-of the tube

182 and provided with a securing fange 138 ai-

ranged on the upper end portion -of the membéi
128 ‘and’s€cured by a ‘nut 148, the latter being
internally recessed to accommodate the pen grin:
ping member 136, - Thetube 132 is provided with
an .alr port 142" which, wheén the tube is in its
normal position as indicated:in Fig. 7 is'above the
level of the ink in the well.  The
seribed is preferably-arranged within a houszing
144 provided with a removable cover portion £43
which, when removed ‘perinits access to the ink

and. the cap {83 is provided ¢

20

a0

2

60

well ‘just de~

70

in the well {08 through an opeuing 148 formed -

in’ the covér {18,  Obviously, thie appar atvs maj

be supphed with mk through openmg Ms
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“Figs. 9 and 10 disclose a modified form of ink
well or filling apparatus comprising a base 150
‘so formed as to hold ink and having an ink well
-152 formed therein from which ink may pass
through an ink duct 154 in a valved fitting 155
‘secured in a suiitable opening in the base member
180 as clearly shown in the drawings. - The fit-
ting 155 includes a ball check valve {58 which
of ink ‘from the well 152
“(through duct 154 and passage 156) to the sump
“#60. It is to be understood that the word “sump”
is used for conveniencé in description as the
member 58 is so formed that it is adapted fo
hold ink.: The member {50 -also includes a cyl~
inder 162 in which is slidably mounted a plunger
184 having a central-depression {88 in its upper
-end portion and a longitudinal bore {88 extending
therethrough, - the central depression being so

" formed as to provide an annular shoulder 167

20

19

30

'35

40

50

-at the upper end of the bore 168. Secured to the
.upper end portion of the plunger {84 is an elastic
pen - grip member 170, which, when in its normal
position™ as indicated in dotted lines in Fig. 9,
is arranged within a recess 172 formed in the
lower end portion of a -plug 174 threadedly con-
nected as ab 175 with the plunger {64 and serving
‘to secure the pen grip 110 in position. The plug
{74 is provided with an aperture or pen receiving
opening $77 which communicates with the recess
{72, and it will be apparent that when the pen
‘barrel “A” is inserted through the-aperture and

through the pen grip member 470 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 plunver 164 is
reduced ‘in -diameter to receive a hollow, cy-
lindrical torus 1718 which is provided with upper
and lower oppositely extended securing flanges
178 and 180 respectively: The upper fange {78 of
‘the torus overlaps the upper end portion of the

plunger 184 and the plug {74 is so formed as to

‘provide -an annular shoulder {79 which engages
-the flange 178 and secures the same between the
‘plunger and plug. The torus {16 is enclosed by
a screw cap 182 secured to the upper end portion

~of »the:cylinder §62 of the well' 158 as clearly

;shown in said Figs. 9 and 10, With the construc~
tion just desecribed it is apparent that the torus

“ =116 is retained ‘within a housing formed by the

60

65

reduced. upper end portion of plunger 164 and
the screw cap 182 and for further securing the
“torus the screw cap is provided with an.inwardly
‘extending annular shoulder 185 which serves fo
clamp the lower flange 83 of the torus between
the upper end of the cylinder 182 and the screw
cap.: The screw cap 182 is provided with an in-
‘'wardly. extending annular shoulder 84  with
-which a shoulder {88 formed on the plug {74 is
adapted to-cooperate to limit upward movement
.of " theé plunger, the shoulder {88 being formed
‘by. reducing the diameter of the outer or upper
end portion of ‘the plug 114,

‘Fig: 12 also discloses an ink well or ﬁlhng 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
removable cover member 180, the. cover includes
a pen: receiving stema {82 having an upstanding

- .cylindrical portion 194 which is interiorly thread-

~edat 196 in such a manner as to cooperate with

the external threads {88 on'the barrel of a foun-

into the barrel.

3

tain pen-of the type shown herein. The pen

receiving portion 192 also includes a tubular stem
202 the diameter of ‘'which is less than the internal
diameter of the upstanding portion 184 whereby
to provide an annular shoulder 284 against which
the lower end portion 2085 of the pen barrel is
adapted te contact in a sealing manner to prevent
escape of ink into the interior of portion (94
when filling a pen.

The cover 588 is connected tc the ink receiving
hase 188 in an air tight manner and is provided
with an opening in which is secured a plug 258
heving cenirzl depression 210 in its lower sur-
face and an opening 212 extending through said
plug infto the recess.. The plug 208 secures a
pumyp. element 214 of elastic material such as
rubber or the like, having an air opening 216
therein which is normally closed by an elastic
valve member 218. The purap 214 includes a
vubtion member 228 having an opening 222 there~
through which is in communication with a tube
224. extending through the opening 2{2 formed
in the plug 283. As clearly shown in Fig, 12
the'lower end portion of the tube 224 is provided
with a valve plate 225 secured as by a fastener
228 to the plug 2068 and said valve plate 228 is
adapted to close the opening 2{2 under cerfain
conditions as hereinafter more clearly described.

From the description above it is believed that
the construction shown in the drawings will be
anparent to those skilled in the art. The pens
shown in the drawings are each adapied to be
fillzd -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 beforemerntioned 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 hereinaftér more fully a

described. ‘

As will he more fully described in connection
with the operation of the filling apparaius, ink
is forced into the pen barrels “A” of each of the

pens shown and describzd under pressure and, 4

in the form shown in Fig. 1, as the ink enters
the barrel “A” the alr within the barrel albove
the ink and within the tube 28 will be compressed
until the air pressure rcaches a peint sufficient
to unseat the valve 4 and perinit escaps of air
to the atmosphere through air duet 28 {ollewing
which the valve {4 will be re-szated by means
of spring i3 and the opsration just deseribed re-

peated until the ink within the barrel reaches the'
The valve 22 is buoyant

cvel of the valve 22,
and, when the ink reaches the same £aid valve
will rise until it closcs the bore 8. When the
bore {8 is closed by the valve 22 if will be ob-

‘vious that ink will not flow into the: bore, nor

and

can any air escape through the bore 19
' forced ‘into

therefore, as ink ceontinues to be
the barrei “A”, the pressure of the air in the
barrel ' above the ink will increase until it
reaches a point where no more ini can be forced
The pressure on the ink within
the barrel will obvicusly be in excess ‘of atmos-

‘pheric pressure and it is apparent thet the air in

the barrel above the ink will expand uneil it
ks eaches atmosoheric pressure and during such
expa nsmn a certain guantity of ink will be forced
cut of the pen barrel until the pressure within

‘the barrel balances atmosphieric pressure, the ink

level lowering until the valve % lowers to un-
cover or open bore i8. This is the ncrmal level

‘of the ink in the barrel when filled to. capacity, 1<

10

20

30

60

70
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and'b’eing somewhat.below the vaIVe :22 it is ap-

. parent that.the pen when ‘in' use, may. held- in
‘any position without ink passing into the tube 28. ;

~ . Inthe 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-

10

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

§2 is normally in the position shown in Fig. 5,

being undefiected; the air in bore 80 and chamber

38 will be compressed.  Normally an .air passage

- is established through bore 58, ports 54 and 58

,,15’

and bore 60 to air chamber 39 and the diaphragm

B2 is not deflected because the same air ‘pres- .
sure prevails on both sides. of .the diaphragm B2. -
This, obviously; is the ‘condition when the ink .

“level in: the barrel “A” is below the lower-end of

20

‘a2 point in excess'of the acticn of the- spring 44

25

C 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 3§ 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

and ' non-communieating ‘columns - of ‘air, one -

within the barrel-“A” outside of tube 438 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 hore 56 of tube #8 than 'in the

.. barrel.outside of the tube for the reason thai

[
oY

40

45

the air volume'in chamber 28 and‘bores'ﬁﬂ,'ﬁa, 54

and 56 decreases:less for a definite rise -of ink in
~bore ‘56 than does the: ai volume in the barrel

“A” for the same rise of ink level. This is due to
- the.fact that the air volume-in bore. 8§ is sub-

stantially less than the air volume in chamber 38.

In effect, as the ink level rises, the air pressure-
in barrel “A” increases more than the -air pres- .
‘sure in air chamber 38 until the pressure of the -
‘air’ against valve 42 and’ within. chamber 38
“reaches a point in excess of the combined action

of the spring 44-and the atmosphere whereupon

~yalve 82 will unseat to permit: venting of the air

50

““sure will be 1éss than the pressure of the aiv with= -

from chamber 39. : Such venting of the air, as
Jjust described causes .a sudden drop of air pres-
sure-in chamber -39, and the resultant air pres-

~in the barrel “A” outside of tube £8 which will

© “tion shown in Fig. 2 where port 54 is closed and.

55

60

cause the diaphragm 52 to deflect to the .posi-

severing  communication: between bore 56 and
chamber .39.
pressure into the barrel “A” after port 54 has

“been closed by diaphragm 52 will cause ink to rise

in bore 56 and the barrel “A” until the pressure
of .air above the ink in bore 5§ increases to a

point where it-balances the pressure -ef 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 hore 58

65" : ’
.. within bore 58 is less than that in the barrel “A”
the diaphragm §2 will remain in a deflected posi=

and barrel “A” but.because the pressure of the air

tion such .ds shown in Fig, 2.

When “inflow .of  ink into ’c’he,:bari'elr'stop's_'as‘

determined by air pressures within the barrel “A”

. and tube 48, a certain amount of ink will ke forced: -

cut’ of the barrel due to the expansion of the air

_.-trapped above the ink in the barrel and in the bore
. BB Until the pressure of the air in the pen halances

75 -the ,Qu@fsidg;gpmqspheric bressure which will occur

Continued- enfrance . of . ink under -

2,011,639

when the ink in the pen has receded to a level
somewhat lower than theend of tube 48.- It isob-

“vious that the diaphragm 52 will again assume the
.position illustrated in Fig. 5 assoon as the reced-

ing ink again opens bore 56 whereby identical air -
" pressure on -opposite. sides

s of -diaphragm 52 are
established.. ” " .- .~ Coes o

- In the form ofthe 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, 78, 82, 84 and 88;

“the diaphragm 16 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 198 and this operation is re-

peated until-the ink reaches the lower end of tube

.68 to close bore €8 to separate the air in barrel

“A” from that in chamber 89. With the bore §8

closed against passage of-aii therethrough it is
©obvious that the pressure of the air within thebar- .
~rel “A” will increase beyond ‘that in the chamber

88. 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 84 thereby calsing 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 "M against the diaphragm '?6 to close g

duct 84.

" With-duct 84 cio,sed‘ as just dé‘scribed, the pres-

sure of ‘the air on'the ink in barrel “A” causes
ink- to- rise in bore €8 theréby 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
88 be in communication with bore 68." - g

In the form of the invention shown in Figs. 11
and 1la it can be seen that normally the port
133 in the diaphragm 1§ is closed by the ball
valve {34." It can also be seen that with the parts
in their normal. position as shown in g, 1lg

the ball valve l3‘l closes port 139 against escape -
- of "air therethrough. The specific afrangement
shown in Fig. 11a-provides three columns of air;-
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one-within the barrel .“A”,; another ‘indicated at -

14§ around the tube-123; and s third, the bore {39

of the .inner:tube. {23 -and these columns are

normally at a-uniform pressure. 'This condition
“-prevalls as long as communication exists between
‘them: and the interior of the barrel at the lower

end of tube 123 by means of the port of opening
118 in the nozzle portion {17 of tube 115, As ink

-enters the barrel “A”; the air in these three col-

umns is'compressed; the air in column. {41 pass-
Ing through ports. (21.. When sufficient pressure
has. developed beneath the diaphragm 111, the

Jlatter will ‘be: deflected to. uncover port (33 to

bermit escape of air through said port to the at-
mosphere through vent 137, - As long.as the ink
level remains below. the nozzle 117, the valve {31
will remain seated to close the upper end of bore
139.: ‘When, however, the ink reaches the lower
endof the nozzle {17 as shown by the ink level in-
dicated in dotted lines at 143, thé lower end of

the ‘nozzle 111 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
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“to be forced into the barrel “A”.

10;
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independent columns of air, the pressure of which
will increase at the same ratio as ink continues
This increasing
air pressure will become sufficient to deflect dia-
phragm- {{i to allow air to escape.through the
port 183 from ‘the column {4{ causing the air
pressure. in-the same to decrease and:the ball
valve 13i to be lifted from its seat 129 by the
higher - pressure in- air column {39 to.close.port
i33 in diaphragm {{i{ whereby preventing fur-
ther - air-escape. -
ing of port 133 by ball valve {31 the pressure of

“the-air colummns 139 and 141 again will increase

15

20

“in’ the barrel “A” outside of tube 4145,

due to ink being pressed into bores £33 and {2¢
by. the higher pressure of the air above the ink
It will
be apparent, ‘therefore, that the air pressure. in
columns. §38 and t4} will retain.the ball valve

- 431 in-its elevated -position closing. port 133 in
> the deflected diaphragm.

It is apparent that

- gbove described movements of diaphragm {if

35

and valve ‘{23! and changes. in:air pressures and
ink: levels will occur. in immediate succession and
in effect almost simultaneously. .. As the ink con-

I tinues ‘to be forced-into the pen barrel.the air

above the ink becomes further compressed. until
a8 maximum 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 ink out of the pen barrel until.the ink

level has receded to its normal which is some-
what below. the nozzle {11. The. ball valve 3¢
will: drop.to its seat 128 and the diaphragm (11§
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 139
and 441,

From the description above it can ke seen that
the present. invention has provision for flling a

" pen, the means for effecting ‘this being such as
"~ toautomatically, by air pressure, control. the

60,

amount -of ink to be confained in the barrel.
In.Fig. .1 this is effected by the closing of bore
18 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 ar-
rangement whereby said - diaphragm ecloses port
54 against escape of -air. from bore 56 to bore 69;

_in Fig. 3 by deflection of diaphragm 16 and in

Fig. 1ig by the closing of port {33 by valve 13!
go:as.to prevent-éscape of air from the vent unit
i81 to the:atmosphere.
sequent: to. operation of the valves to shut- off

55 further venting of air, ink continues to be forced

into the barrel of the pen ‘gs 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 requlred for normal ﬁlhng

. of the pen.

W

. Referring now o the. ﬁllmg apparatus and

5. more. particularly to the form shown in Figs. 7
““and 8; the lower end portion of a pen is engaged
Normally;:

withi the upper end of the tube £32. ‘
the tube 132:is in".the’ position: shown in Fig.- 7.
The pen is inserted through the aperture 34 in

- the uppex erd of thetube 132 until the end of the

barrel contacts with the upper end of said tube
48 shown in Fig.'8 Downward pressure on: the
harrel “A’ obviously forces the tube (32 down-
wardly g portion {28 which will: cause- the pen

‘grip ‘member: 136 to sealingly engage the end

Immediately after the clos-. .

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 32 with its associated pen against re-
traction of the tube 132 in portion §28. - The emer-
sion of the plunger tube {32 into the ink places
the ink under pressure as will be apparent which
will force the ink fhrough the conventional open-
ings in the feeder bar “F” info the pen bairel “A”.
Placing ‘the ink under pressure as just described
causes the ink to cxert pressure against the ball
valve {18 to close the port 120, The recess {14
functions as an accumulator of the pressure set
vpragainst the ink and also as a storage chamber
for ink displaced by.reason of the downward
movement of the plunger tube 132, It is fo be
understood that the recess {4 is of such. dimen~
sions as to accommodate substantially the entire
amouni of ink displaced by the action of the
plunger tube 132. - Since the valve {16 is of the
non-floating ftype, it will drop to its normal po-
sition subsequent to impact of the ink there-
against whereby .ink may flow through the duct
128 into the well {88; this flow of ink from the
sump 124 to the ink well continuing until the air
within recess {14 has expanded to substantially.
atmospheric -pressure. . The pressure on the ink
in the sump (24 obviously causes the ink to flow
thrcugh the feeder bar into the pen barrel, the
jink centinuing to flow into the barrel until -the
pen has been fiiled to the properlevel as described
hereinbefore with reference to the operation of
the pens shown in Figs. 1, 2, 3 and 1la. As the
air pressure:in the recess.or accumulator. t14

‘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-
mospheric pressure acting on the ink in the ink
well 188 whereupon no further ink.will be forced
out of the barrel “A” and the pen will have been
filled to its proper level.

It will be obvious to those skllled in the art that
the filling operation of. either of the pens shown
and described is.entirely automatic, the only man-
ual opsaration required being simply that of the
insertion of the pen into the plunger tube (32 and
the force exerted to cause downward movement
of the plunger tube {3% fo the position shown in
Fig. 8. Upon withdrawal of the pen from the
desk set or filling apparatus the pen grip mem-
ber 138 will assume its normal position shown in
Fig. 7 and during -downward movement of the
tube 132 the port 142 will enter the ink as shown
in Fig. 8. . Upon withdrawal of the pen and up-
ward movement of the tube £32 the bore 142 will
be open. to the atmoesphere thereby allowing. out-
side air to pass below the pen grip member 13§
to - relieve the vacuum  created. by the upward
movement of the tube 32,

‘In Fig. 9 a pen is shiown inserted into the bore
168 of plunger 84 and the pen grip member 178
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 1eta1ned 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 164 in its outermost position as shown in
Pig. 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 160. Itwilllie apparent
that without any puniping action o downward
movement of the plunger: {64 the pen may. be in-~

10

15

20

25

40

45

50.

55

60

65

70




e through the feeder bar “F".

10

serted for- storage in the bore 168 and firmly held

in position by means of the pen grip member 178,

Downward pressure: on the barrel “A’ of the pen

will cause downward ‘movement of the*plunger‘-,
164 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’"
Downward move-
ment . of the.plunger 164 as described will cause

the ball valve: 158 to close the passage 156 where- .
'by the ink in sump 160 is retained under pressure,

The torus IT6 not only serves as a.sealing ele~

‘ ment ‘between cylmder 162 and plunger {64 but

_-also functions.as a means for returning and main-,

+ sition; and it-can be seen that deflection or distor--

taining the plunger in‘its normal or extended po-

* - 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

.‘yrelease of -the’ pen barrel “A” thé"air pressure
" within the torus’ causes upward movement-of the .-
plunger 164 to its normal or extended position:

This obv1ously relieves the ink Wlthln the. sump
160.0f .pressure and permits the valve: 138 to leave
the port {58 whereby ink: from ‘the ‘well - may pass
through ports 154 and 156 into the sump- {890 to

- replenish ‘the ink in the latter to an amount in

accordance with that:forced into the pen barrel.

I In Figl 12°the pen barrel-“A” s threadedly en-

Lo
[

gaged or connected with the filling apparatus, in

- which positionthe feeder bar ¢F and pen point

are arranged-in-the: inkin the stem.262, the latter
functioning as a supply tube. Element 214 con-

stitutes ‘a  pump’ element which, when " ‘pressed
‘downwardly. calises air o be forced into the base

188 through' the openlng 242, actuation.of said

- pump element causing the air 1o unseat the valve

40

‘member 2267 Obv'ously, no-air can escape from
‘the well 188 through tube 224 50 long as the open-:
“ing 222 therein is'kept closed by means of -an.op-
-erator’s finger as-shown'in Fig. 12. The air with-

“in the well - 188 causes operatlon of the'valve 228

45:
~ 80

55:

7 to. close the opening-2{2 as:the pump-element 214
~ . moves ‘upwardly; this: upward movement-of -the-
pump element permittlnc air to pass-through port:

218, opening: valve 248 so that further downward

movement of the:pump. element-2{4 forces addi-"
tional alr past Valve ‘226 through the opening 2§2. )

The pump element 214 therein is- adapted to build
up a pressure within thewell 188 on the ink thére-
in which' will- cause ink to be ‘forced through the

stem: 262 and: through the feeder bar “p w1th1n

the. barrel A
“The.combined: actmn of elther of the pens shown

-and :described’ with 'the filling apparatus shown

and described produces s desk set'which is highly

- - ¢fficient . in:- operation; -the pens: -being retained

60

ks pen barrel; the proper amount of ink retained in -
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_filled to their normsl 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 belng automatlcally
regulated Dby. the: valve arrangements shown in
Figs.1,2,83and 11a. -

The drawmgs herem ﬂlustrate certam embodl-

'ments of .the present invéntion, but. it is -to. be

understood that they are for illustrative purposes
only and-various changes in the form -and pro-

‘portions of the specrﬁc ‘constructions may be made

within-the scope.of the appended. claims. without

departlng from the: sp1r1t of-the: 1nvent10n

What is clalmed is:-

:1.°A-desk set of the character descrlbed com-"

prising a pen filling apparatus holding ink, means

9,011 639

shiftable inito said: apparatus and so formed as to
place the ink under pressure, and a’ pen for actu-
ating:said shiftable means and receiving ink from
said apparatus, said pen being:so. formed as ‘to

‘include means-for. ventlng a1r only therefrom upon

entrance: of ink:

2. A desk set. of the character descr1bed 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 preéssuie to cause:it to enter the pen, said
pen including a -valve controlled vent means for

‘air; the valve thereof béing operative in response

5

10

5

to ink level within the Vpen to control adm1ss1on '

of ink into said pen. @ . *

3. In-a desk sef of the character descrlbed ‘the
combmahon with a filling apparatus holding ink
and having plunger means operative to place the
ink under pressuie, 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 respornse to variations in ink Jevel
. in the'pen to close said air vent means so as to

20

25

trap air within the pen whereby to control passage

of ink to the pen.
4. A desk set of the. character described com-

. prising-3 filling apparatus holding ink and hayving

a plunger means extending info" the ink adapted

when -actuated in one direction t6 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 meéans 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-
prlsmg a filling apparatus holding ink and having

30
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a plunger means extending into the irk 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 sdmission of air from the interior
of the pen, and a valve adapted to close said air
vent means; said-valve being operative in response

- t0 gir 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 mk
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 &  plinger  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 said sump

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 gnppmgly engage the pen to hold: the latter
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“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 ifs 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-
vided with ‘a plunger normally retained in ex-

- tended position relative to the ink holding por-
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tion and having its uppér 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 la,tter 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 mounted
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 cohinected 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 reserveir, a pen-carrying plunger

‘glidably 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 )
cylinder by said pen, and & check valve adapted
to close communication between the well and

reservoir upon shifting movement of the plunger

shiffed. in the -

7

in the cylinder whereby the ink in said reservoir -

will be refained under pressure to force it into
the pen. ‘

14. An ink receptacle having an mk reservoir
and a cylinder in free and uninterrupted com-
munication therewith, a well msmber holding ink,
a plunger in said cylinder, and means including a
check valve 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 well mem-
ber from 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
means 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 poinf at one
end and an air vent means at the opposite end
of said pen, said air vent means including a valve
operative in response to variations in level of the
ink in said pen to ccntrol escape of air through
said vent means.

18. In a desk set, an ink holding member hav-
ing g 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 he shifted by said pen,
and means associaled with said plunger to hold
the pen in sealing relation with the plunger.

i7. 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 gnd
plunger and tending to hold the plungerin its nor-
mal position, said plunger having its upper por-
tion formed to be engaged by a pen whereby the
plunger may be shified 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 gpparatus of the class described, a re-
ceptacle having a storage chamber and a dispens-
ing - chamber communicating with the storage
chiamber, 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
intc a pen when pushing the pen down with the

plunger.

© 19. An ink receptacle having an ink reservoir
and an upstanding neck which is in cormmunica-
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 upcon withdrawal of the pen from the neck,
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