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-18-Claims.

form. of pen adapted to be filled-with a liquid-by

(Cl A20—42)-

Ei‘hxs 1nvent10n pertams ‘to founteun -pens and "-”tance determmmg the. degree of ﬁlhng of. the pen
more particularly to an improved. and simplified — with ‘the- filling methed being .accomplighed by

the action of atmospheric pressure by-means:of -

an:air control mechanism operable when:the ;pen
is inserted in liquid to first permit atmospheric
filling of the pen-and then cperable fo-.trap the
entered charge in:the pen before the pen.is re-
moved frem the liquid. Tt will -thus-be noted
that -the .invention .relates -to a fountain pen

10

wherein .the ordinary:manually operable types of -

filling :mechanisms such as lever.gperated. rubber
sacks, pump mechanisms -or ;plunger means -are
all replaced by-a-simple-air control valve means
which simply:hasito be opened and closed _When
the pen is projected into a-supply .of liguid-to
cause filling of the penin.an amount pr0p01t1ona1
tothe degree of submergence of t 1e-pen in u‘qe
liguid. .

It -is-an object of thls mvent.ion to provxde
improved and simplified forms qf -fountain . .pens
wherein the filling of the penis; aCCOI"XDhShEd b
means of -atmospheric.pressure. .-

It-is alse an.object of this: 1'1ventron to pmnde

an improved and simplified form of fountain pen .2;

containing a dry ink.charge-and adapted to be

filled with a lquid by the- actmn of a,tmospherlc )

Jpressure by the simple. operatlon of.an air con-
trol valve means when the pen is DI oJected into a
supply:of the liquid.

It is.a further.object .of ‘this 1nvent10n to pro-

vide-an improved type of fountain. ben. adapted
fo carry a dry ink. oont,ammg cartrxdge and. hav—

16
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ing -an air control valve means. & apted Xor-be -

gpened when: the pen. is pro;ected ‘nto a supply -8i

.of water to. perfmt atmoep‘lenc pressure ﬁlhng of
+the pen with. the water.and further adapied when
closed-to trap the entered charge’ of wafer in the
pen to .permit. the water in the pen to. dlssolve
the. dry ink to form .a supply of wutmg ﬂuld in
‘the pen. -

It is - furthermore .an .object of this mventmn
to provide .a fountain.pen which: merely uses an
~ .air confrol valve.means:for accomuhsmng the
_filling.and  trapping of a cherge of. 11qu1d in “the
Jpen, sald liquid being either; a prepared ﬁmd ink
.or.alguid such as water whh,h coacts w1th emd
:dissolves a dry ink.in the. pen when the pen: LS ot
a type which carries a dry- 1nL cunta1mng car-
tridge.

- :Another ohject of the mventmn s to pxowde
.a:fountain pen including. an .air. control me“nb
-which is.operable fo-permit filling of a pen. with
A hqmd by means. cf atmospherlc pressure When

40

45

“to provide a .fountain pen

80
“the action of atmospheri¢ ptessire when. the ben

merely -gpening .and then closmg the valve:con-

- trol means.

_Still another obJect of: the mventmn is.the pro-
vision of a fountain; pen constructed to carry.an
apertured . dry ink containing . cartrldge the . dry
ink-of which is adapted 1o :be taken into. solu-
tion as needed by -2 liquid admitted into the pen
by-the action of. atmosphenc pressire bhy-opening
and then closmg an alr,escape cont1 ol mechamsm
forming -part-of the fountain pen and. ope1 Ble
when the pen.is- prOJecued into.a liquid.

- Stilk-another: ob.}ect of the invention is thie pro-
vision of an nnproved and simplified fotm. of

;fountain pen mcludmg 2. barrel having.a feed bar
and pen point engaged in one ‘end théreof while

fhe opposite.gpen end therest is equipped With an
air control .valvé cap unit.formed o cdrry a.re-
serve dry ink cartridge theréin and. a. service ary

ink cartridge on the-exterior thereof for projec-
tion into- the pen barxel said  valve .cap unit
adapbed to be. opelated so.that the opening and

closing: thereof . governs ‘the atmesphenc bressure
filling of the pen with a liquid when the pen is

-projected into.a supply of the liquid..

.. It'is-also an object of this invention to nrovide
a water and dry ink type. of fountain pen for ad-

.nitting ;4 charge of watel into the pen by .at-

mospheri¢ pressure and mcludmg an apertured

cartridge :containing a’ plurahty of different
charges of dry ink-having different degrees’ of
“solubility in the water so that: the c¢harges may be
vconsecutlvely consimed in. the order of tﬁelr de—
.Eree of. solubility,in Water. ~

It is.an important obJectﬁ of " tlns mvent‘on to

:pr0V1de an.: 1mpr0‘ved and slmphﬁed form of foun-
‘fain pen in which : a . dry. ink carrying carfridge

may be carried by an air control valve mecha-

nism,.by the fountam pen seéction or by the foun-

tain pen feed bar so that the chargé of dry ink
in the cartridge is accegsible to be taken into sclu-
tion by a charge of ‘water adapted to first be.ad-

_nitted into. the pen by the. sction of atnicspheric
.pressure. and’ then adapted. to Be. trapped. in the
ben by the operation of the il control valve
-means. .

A further 1mportant o‘oJect ,m the mventlon is
ich may be _filled
with' either ink or 'water of any other liquid by

is partially’ submerged_and wheén an air passage

.control valve in the exposed end of the pen is
‘;ﬁrst opened and then cloSed.

Othex -and further. important obJects of this




2 - .
invention will be apparent from the disclosures in
the specification and the acnompanymg draw-
ings.

- The invention (in preferred forms) is illus-
trated in the drawings and hereinafter more fully
descnbed

In the drawings:

Figure 1is an enlarged elevamonal and partially
sectional view of an improved fcuntain pen em-
bhodying the principles of this:invention.

Figure 2 is a sectional view of a container or
glass substantially filled with water and show-

(14

10

ing the writing end of the fountain pen with the. -

main cap removed, projecting into the glass of
water to permit filling of the pen by the action
of atmospheric pressure an amount equal to the

15°

submergence of the pen in the water when the

control valve is opened.

Figure 3 is an enlarged fragmentary elevational
view of the upper end of the pen illustrating the
passaged “air control valve —means - engaged
through the valve seat end of the pen barrel.-

Figure 4 is a transverse detail section taken en
Iine IV—IV of Figure 1.

Figure 5 is an elevatmnal view of a dly ink
carrying cartridge removed from the pen.

" Figure 6°is a fragmentary sectional and eleva-
tional view of a modified form ¢f the pen where-
in the barrel closure head or cap is provided with

a dry ink carrying cartridge for insertion into the :

pen barrel and with a reserve dry ink carrying

cartridge in a'chamber of the barrel head.
Figure 7 is o longitudinal sectional view of a

modified form of fountain pen with the air con-

trol valve head shown in-elevation and-in closed

position and illustrating a pen in which it is not
necessary ‘to provide a dry ink cartridge if it
is desired to fill the pen by projecting the writ-
ing end thereof in a supply of ink When the alr
control means is opened.

Figure 8 is an enlarged longltudmal sectlonal
-view partly in elevation of another modified form
of fountdin pen wherein a dry ink cartridge is car-
ried on the inner end of a removable sectmn for
the fountain pen.

Figure 9is a longltumnal sectional view, partly
in elevation, of another medified form of foun-
tain ‘pen’ wherein a' combination plug and dry
ink cartridge is removably mserted longltudmally
in the feed bar of the pen.

Figure 10 is an enlarged fragmentary “eleva-
tiongl and sectional view of ‘the upper end of a
modified form 6f pen ‘wherein the barrel closure
head or cap and the threaded stem thereof
are both chambered to serve as a reserve dry
ink magazine for carrying an extra dry ink car-
tridge on a closure head or kriob for the chamber,
and wherein the threaded stem also carries a dry
ink service cartridge on the end thereof for in-
sertion into the ink forming chamber of the pen
barrel to provide a reserve dry ink maga'/me type
pen with a full length barrel.

As shown in the drawings: -

Referring to Figures 1 to 5, 1ncluswe an im-
proved type of fountain-pen is disclosed which
includes a pen barrel or body | which is con-
structed of an opaque material, a transparent
material or a combination of hoth with the
“transparent material preferably being used inter-

mediate the ends of the pen to afford a view of*

the interior ink chamber 2 in-order that the
‘amount of ink or liquid within the barrel cham-
ber 2 may be readily ascertained. The lower end
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of the barrel or body f is tapered to form an

integral section 3 the outer end of which ter--

(s

-20.

minates in an extension sleeve or collar 4 which
serves as an ink guard member. Integrally
formed around the lower portion of the foun-
tain pen barrel between the section 3 and the
ink guard sleeve or collar 4 is a threaded ring
flange § which is adapted to be removably en-
gaged by a threaded portion & provided on the
interior of a main fountain pen cap 7. The
main fountain pen cap 7 is provided to cover the
writing end of the fountain pen when the pen is
not in use and may be removed and engaged on
the upper end of the pen barrel when it is desired
to use the pen. The main cap T is provided with
a retaining tip for holding a pen clip 3 in posi-
tion on the cap.

Projecting through the ink guard 4 and tightly
into the section 8 of the fountain pen bharrel is a
pen point or nib 9and a feed bar 18.

The upper end of the fountain pen barrel or
body [ is formed with an end wall }{ which is
provided with an axial threaded opening or pas-
sage 12 which communicates with the .ink cham-
ber 2 at its’inner end and having its outer end
communicating with or ending in a valve seat {3
formed in the cuter end of the end wall {{ of the
fountain pen barrel.

The upper end of the fountam pen bvarrel is
adapted to be completed and closed by means
of an auxiliary cap or head {4 the inner end of
which is foermed to provide a valve {5 adapted to
be tightly seated in the valve seat {3 to close the
upper end of the fountain pen barrel with an air-
tight seal. Integrally formed on the inner or
valve-end of the auxiliary cap or head {4 is a
threaded stem or shank i8 which is thieaded
through the threaded opening 12 in the end wall

-1 of the barrel and projects-into the ink cham-

ber 2. The threaded shank i6 is provided with a
longitudinally disposed air groove or passage 7.
The air groove or passage i7 serves as an-escape
for air coming from the interior of the fountain
pen barrel when the control valve at the upper
end of the fountain pen parrelis opened.

Integrally formed on the inner end of the
closure stem 16 is an extension or plug 13 on which
‘the open end of a dry ink carrying unit is adapted
to be removably engaged.

The dry ink carrying unit ccmprises a cartridge
or shell 19 open at one end and closed at the
opposite end. The cartrldge,or shell 18 may be
formed of any suitable material and is provided
with a plurality:-of openings or-apertures 2§-at
the closed end of ‘the cartridge and with a plu-
rality of widely spaced apertures ‘2 in the in-
termediate portion of the cartridg e, as - clearly
iliustrated in Figure 5. The cartridge (8 is
charged with dry ink. In the form of cartridge
illustrated in section in Figure 1 the cartridge or
shell 18 is of a multiple type containing a pri-
mary charge 22 of dry ink which is relatively smaill
and is engaged in the closed end of the cartridge
in the vicinity of the closely associated apertures
_The cartridge also contains a secondaly or
major charge 23 of dry ink which contacts the
primary. charge -22 -at one end and extends
through the major portion of the cartridge leav-
ing a recess at the open end of the cartridge to
permit the cartridge to be secured on the plug (8
as shown in‘Figure 1.

The primary charge 22 of dry ink in the car-
tridge consists of ‘a quantity or supply of highly
soluble dehydrated dry ink'the particles of which
are bound tocrethel _by:a suitable soluble binder so
that the primary- charge 22'is- composed of ma-
terial which is practically 100 per cent soluble
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and: adapted: to be-readily Mfssolved:by water ad-
mitted into- the-barrel T to: form & qUiitk’ supply
of writing: finiét whieh: is almmeost instantaneously
available- for- writing purposes when: the-fountain
pen:ig-filled with watets as: heseifiafter more fully
described. The majors or seeomdary  ¢harge 23
of dry ink is-substantially larger than:the pri-
mary: charge-and:consists of dryink or-deliydrated:
ink particles which: awe-secured-together by-a suit-
able soluble binder ard: sulbjeeted: to-greater:pres-
sure: to-produce o dry: imk: charge: which- is- more
slowly  soluble - when: stibjeeted: Yo the. detion ‘of
water.

A dry inie cartridge ie-thiuyg provided with -

(=3

10

double or: multiple: charges: of diy ink: to provide -

a- primary: or priming.charge: which: when. sub-
jeetedito:the action:ef water willl produce a-quick
charge: of: writing ink: therely permifting the dry
ink: charge: of slower solubility to. Weisubsequently
absorbed. after the primary chigrge: has been: used
upi: Itis to-be-understoodithat while-the.multiple
typee of dry ink cartridgehasdryink chargesanade
accessible to:the: action: of water by means of the
apertures in the.cartridgesthatithe dry-inkcharges
arenot.entirely disselvedialtomcebut:are gradually
dissolved: depending:upen:the: rade:ad: which the
dty ink: can.be-carriedintselution: by the:water.

- After. a . quantity ofr ink: has:been produced in
the: fountain. pen: successive:carges.of. water may
haitaken intothepento -produceadditional quan-
tities. of ink: before. the contents.of the. dry ink
cartridge is.completely consumed:.. The quantity
of dry.ink carried: by-a simgle cartridge: has been
devised to:produce substantially-an:oynee of writ-
ing fluid or an amount equivalent to the:quantity
which. is..usually: pravided: in: therordinary: bottle
of ink usually: purchased:for; flling; fiouniain. pens:

While-a multiple:tyne;ofi dry: ink:cartridge has
heen. illustrated: and:desenibrdiit wilkof:course be
understood that an: aperiined: cartridge: may be
provided: with: but: a single: chamge of: dry ink. if

so.desired. .

. Attention: is;. called to the 1mpmve¢ method

Whereby the fountain: pen: off thig: inventioni may -

be filled. withoutzrequiting: thexmechanical opera-
tiom of flling: mechanisms;. by simply; employing
the action-cf: atmosphenie; nressure; The: im-
proved method: merely consists: of using: a; con-
tainer or- glass. 24« and: flling: the: same with a
quantity of water: 25, Withs the-fountain . pen
valve: 18:in closed:positiencas illustrated in Figure
1 and with:the majin.cap:T;xremoved from-the writ-
ing end of the pen, the pen point end of the:pen

15°
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perk barreli " The Rllbd petk may now: be remaoved
from the: glase or- fresi: she Haudd imto: whiich: it
has:been: projected: and ik ¥ then: oy necessary
torwipe: the- water: fromy. tha exterior of the: pre-
viously: submerged: portisn: oft e fountain. pen.
- WALH: thie: men: fitled by mbesns af: tive action: of
asmoespherie: prossure-willh: a:clarge: of water, the
cliarge: oft wetier contwimed: it the: pen will pass
through: tte: apertices M of tMe cartridge (8 as
well as: through the: apestyes 2¢..  Sthice: the pri-
mary: dry ink chssage 22 :is: qubclly seluble the
watelr passing thronglt e apestiwes 20 willl im-
‘medintelw act- e the: priciary dryivig chiarge 22
t0- dissolve o qaadite: of Yie saume: to: produce:a
quick charge: of wariting: AuIE i the toantwin pen
ink chamber 2. This produces: whsat: might. be
termed: a: priming o ivitiak etrsrge: ofiinle fluid in
whiich the primacy -chage: 3% is st taken info
sclution by time: waker withits the fomatain: pen
after which«the sioaer  dissoiming: secondazry dry

- ink charge: 23 igctalsen: intes selugiorr, . 'The: single

25

49
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is: projected: downwardly ‘inborthe -water, 25. toa.

depth: which-will:determiner the amount of filling
of the: pen . harrel:Is

thereby. opening: thesairicontrek valve 15:and, si-
multaneously: exposing or-opening.one: end.of the
air passage 11 in the. steny: 16 By opening the
control valye the:achion:of-atmospherie pressure
on: the. top: surface:of theswater 25 will cause-the

water to.be forced upwardly into:the:ink cham-
ber: 2. of the fountain; pen:barrel:|: until: the: level
of the. water in, the: chamber. 2 registers: with the
level of the: waterrin-the glass; 28 Ifwill thus
be nofed that thes furthexr the:pen is: projected
into: the water the:greater-the:deegree; of. filling
of the. ink chamber: 2iiof: thes pensbaxrrel. . After
the water: has been:foreedi upwardly: by atmos=
pheric: pressure:into thie; penhgrrel, theauxiliary
cap:or.head 14 igagaim: tnrnedito causeathe:uvalve
i 5itosseattightly-againstthe valvesseat:13:thereby

shutting.off the airescapepssage:17 and:trapping
thescharge:ofi waten within:the:.chambar:2 ofthe 7

. With:the.writing;end of:- the :. -
pen; projected: mta the.. waber:-as.illustrated- in
Tigure 2 the ausiliary-capsor head: i4:is rotated .

- of the fountain: peri-bareat: -
' or: head: ynitcomprifes: & seconddty cap-or-head

[9Y

- ofithe pen-barreli:

charge of water ini e Sundiie peni-wdll of course
only: takeintes solttion: o peeddtermitied: amount
of the: dey ink:te prodiles o gitsen: quantity of
whiting: fiaid whiehi vlten: usedt wps may" be “re-
-plenished: by agaif insepting: the: perin: the: con=
tainer of ‘water to: sdmitcan additiernal:cliarge of
water by: thelaction: oft alitresplrevic prassute into
the: fountain: pers - This: process may e repeated
until'tie entire.cliavge of diw imk: withim the: car-
tridge in-thefoumtwit. pen: bavpeliis. used wp.:

To- replace: the: eimpty curteidge: & within the
fountaine pen Hatrell it i& onlyw necessary: tos turn
the -secondayy: caps or howd W it -the: stent 15
is-completely: namewss from: the harre]: thereby
permitting the: empty cartridge (o be removed
from-the: sten:plug:: 1: ) tb»hew mlimed: by g filled
dry‘ink’ carrying:

It will- thus: besseent. tmrt m lmpnove& smph-
ﬁod meéthodiof“filling: s thitathin pentis.made pos=-
sible -with the: useioff {3 improved: pen;. herein-
before described; by tire:mere: e ofan air control
valve: mechanisin. ity tle: uppers end: of the pen
with the-assistance: off séimosplierdc pressure. when

» the pen istinserted ivlera: gnantityof: water-and

the valve meehanisnt is:operred: as:.duscribed.

: Referring:to Figure:6is magazine desk: set-type
of. combinationt: water andi dew ink: fountain pen
is-illustrated:in . which:tine: bedy: antd: writing end
of: the:pen’is: substantisllw the: same: as that illus-
trated:and! described: ini connection ‘with: Figures
1. tobH,inclusive; excoptithiatithe lengtiy of the aux~
iliary-cap-or Headiis inoreapad anid: chrambered: to
form: a- magazmab fbr cmymg atmserve dry: mk
cartndge‘ L

~ Inthemodified farmmof'pen iﬁustrated m ‘Pigure
6:a magazine:type:of sécondity cap or lead: unii
is provided for coaction with the valve seat-end
THe:secondary- cap

26 with-thednnerendioffsaitlhend shapedito form .
a. valve- 2T fops coaetion: witlt thiecvalve: seat- 13
Integrallyzformedion: the valve
end of the head: 261§ astliremdodistem: 28iprovided
with: an. ait passaga: 28 Thes threaded: stem. 23
is: threaded: througlts the: tiiveaded: passage: 12 in
the end wall: Bltofs thes pensaited: and - is: provided
on-the énd with:ai ping:simiiax: tar the:plug: 18: of
Figure: 1: to! caxry: & removably: dry-ink carrying
cartridge: 19 torholdithe same. axiaily-supported
within: the inkschimmber: 28 oft the pen:.

In:order: that: at.resprwe:supply. of dx;yxinki may

bhe carried: by:the founteipen: thesegondary. cap

or head" 28:is: providest: withy ax dryrinks cartridge
carrying:recessiornchambier: 2% tosform: a. reserve
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magazine for carrying an extra dry.ink cartridge.
The outer end.of the secondary cap:or head, 26
is provided with a threaded-passage and. with a
valve seat 30. :Threaded into the threaded pas-
_ sage is a threaded stem 31 which is formed on the
valve end 32 of a closure head or plug 33 which
when in place forms a finished end for the foun-
tain pen body. The inner end of -the threaded
stem 31 is: provided with a plug portion similar
to the portion 18:of Figure:1 to form: a support
for the open .end. of a reserve.dry. ink: carrying
cartridge 19, which_ is adapted to be positioned
within the magazine chamber 29 so that when the
cartridge in the fountain pen:chamber 2 is. empty
the reserve dryink carrymrr cartrldge may be sub-
stituted in its place, B

The modified form of fountam pen 111ustrated
in Figure. 6 is adapted to be filled by.the same
simple method described in connection with the
pen shown in Figures.1 to 5, inclusive.

Referring to Figure 7 .a modified: fofm of at- _

mospheric pressure filling fountain. pen is illus-
trated in which the dry-ink.carrying cartridge is
omitted to provide a fountain pen which may be
directly projected into -a. supply: of fluid ink after
which the air-control valve unit is opened to per-
mit a supply of ink to be:forced into the fountain
pen barrel by the action:oi atmospheric pressure
to a height corresponding to the-distance of sub-

mergence of the pen in the liquid ink. After the -

pen has been filled with a charge of writing ink
the air control:valve unit is-closed before the pen
is-removed from:the:ink supply to trap the en-
fered charge of ink within the pen after which the
pen is removed from:the ink 'supply and the ex-
terior of the submerged portion cf the pen may
be simply wiped off: leaving:the pen ready for use.
" The modified form of fountain pen illustrated
in Pigure 7 is similar fo the construction of the
pen iliustrated: in Figures- 1 to 5 and the like
parts are indicated by.corresponding reference
numerals.. - In:this modified form - of the pen the
only difference is that the long threaded stem {6
is replaced by-a short threaded stem 84 which
‘is provided with an:air escape passage 35.
‘While:the modified form of fountain pen ilius-
trated in Figure.T is adapted for use without a
dry ink carrying cartridge so that: the fountain
pen may be filled with a:liquid ink instead of
making an-ink in the fountain pen barrel by the
use of water and dry-ink, it will be understood
that the type of pen illustrated in Figure 1 may
also- be projected: inte- liquid.ink and filied with
a - supply -thereof incase -the dry ink: carrying

cartridge has the dry ink supply thereof used-up

and .another dry.ink .cartridge is not handy or
available’ at the tlme that the pen requlres re-
filling., .

Figure 8 111ustrates another modlﬁed form of

combination -water and dry ink - fountain- pen .

. adapted to be filled by the action of atmospheric
pressure through the medium of opening and
closing a valve control unit when the pen is sub-
merged in- a liquid such’ as water.

The form of pen:shown 'in Figure 8 compmses
a barrel or body 36 which may be constructed: of
an.opaque material or of a.combination opaque
material and: transparent, material. The barrel

38 at its upper end is closed by means of an end

wall 37 provided with :a. threaded “opening or
‘passage 38 the outer end of which terminates at
a valve seat 39. Adjustably engaged in the end
© -wall 3T:0f the fountain pen barrel is an air con-
trol valve unit. comprising: a. .secondary cap or
‘head. 40 the: inner.end: of which is formed to

<
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provxde a valve 41 .which. when the head is in
closed position is adapted to seat on the valve
seab 89 to close the upper end of the fountain
pen bharrel, - Integrally formed on the valve por-
tion 41 of the head:408 is a threaded stem 42
which is provided with an air passage or groove
43 to permit escape -of the air from the ink
chamber 44 of the fountain pen barrel 38 when
the valve 4] is in open position. .

The bottom or opposite end of the barrel '35
is provided with a threaded collar or flange 48
for permitting a main: closure cap for tize writ-

" ing end of the pen to be threaded onto the barrel.

Removably engaged in the lower or exteriorly
threaded end- of the barrel 3§ is a fountain pen
section unit comprising a guard 45 formed with
a valve 48 and with a threaded shank 47 to per-
mit the section to-be removably threaded into
an interiorly threaded portion of the barrel. 36
to permit the valve 46 of the guard 45 to seat
against the valve seat formed in the lower end
of the barrel, to provide an air-tight fit between
the guard. 45 and the pen barrel.

Engaged in the pen guard 45.is a pen point
ornip.8 and-a feed bar 10. The ink feed grooves
of the: feed bar afe positioned to register with
an ink outlet groove or slot 49 which connects
up with a portion 58 formed at the inner end of
the threaded shank 47 of the section.. The ink
outlet groove or slot 49 is formed in a tapered
collar §i which.is integrally formed around a
base portion of a head or plug 52 integrally
formed on the. mner end of the pen section or
guard 45.

Removably engaged on the section plug 52 and
projecting into the chamber 44 of the barrel 3§,
is- the -open-end of an apertured ink cartridge
U3 containing a primary charge of dry ink 54
and a secondary charge of dry ink 55 to be re-
spectively dissolved by ‘a charge of water in the
chamber 44, The pen is adapted to be filled
with a charge of water by the action of atmos-
pheric . pressure,: when' the -control valve 41 is
opened by operation of the head 48 and when
the writing end of the pen is projected into a
container of water similar to the arrangement
illustrated in Figure 2 of the drawings. By re-
ferring to Figure 8 it will be noted that the base
collar §¢ of the pen section“serves as a stop for
the open end of the ink carrying cartridge when
the cartridge is engaged on the supporting
plug 52.

Referring to Figure 9 of the drawings another
modified form of combination water and dry ink
type of fountain pen is illustrated. It comprises
a pen body and an air control valve unit similar
t0 'thav illustrated and described in.connection
with the pen shown in Figure 7 and correspond-
ing parts of the pen body and the valve unit are
correspondingly numbered.

+ In the modified form.of fountain pen disclosed
in Figure 9 a dry ink cartridge carrying feed bar
unit together with a pen point or nib § is engaged
in the lower ‘section end of the body or barrel
of the fountain pen.. The ink carrying feed bar
unit comprises -a; feed bar 58 provided with a
iongitudinal passage 57 and with a notch 58 in
one side of the outer end portion therecf. ¥ric-
tionally engaged longitudinally in the feed bar
siot 57 Is a- combination feed bar plug and dry
ink carrying cartridge. unit comprising a plug
portion 59 the-inner end- of which is. recessed

~to provide a dry ink chamber 86 to form a dry

ink carrying cartridge or.shell 61 having a plu-
rality of apertures 62 provided around the inner
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end portion thereof where the tartridge projests
into the.ink chamber of the fountain pen barrel.
Engaged radiallyin the outer-portion of the plug
58 is & pin:63 which when the plug is properly
inserted inthe feed bar §6 will :seat in the inner
end .of: the ‘notch :58. .“The chamber 69 0f ‘the
combination plug and dry:ink sarrying.cartridee
is filled ‘with & primary charge of :dry irk:64 and
a secondary charge of dry ink €5 which is more
slowly. disselvable. than ‘the «pnma‘ry charge of
dry ink 64.

It will be noted that- the imodifietl forin :of
fountain pen illustrated in Figure 9 ds:similar to
the type of pen illustrated in Figure 7 the.only
difference being in that the :standard type of
feed bar {8 of Figure. 7 is replaved by the tar-
tridge carrying type of feed bar 56.. The foun=
tain pen illustrated in Figure 9.5 adapted to be
filled with a charge .of ‘water by :the ‘action of
atmospheric pressure ‘when the writing end of
the:pen is inserted into:a ¢ontainer of water:and
the wvalve control mechénism at the uppef end
of the pen is operated-as hereifibefore deseribed
to first -admit a ¢harge 6f water into the foun-
tain pen barrel and then trap the eritered charge
by closing the valve ‘control me¢hanism. -

Figure 10 illustrates - modified magazine type
of combination water and dry-ink fountain pen
wheréin both ‘the auxiliary cap-or head ‘and the
threaded stem thereof are formed with -a ‘reserve
dry:ink chamber, which may be closed by means
of -slotted tip or button on the inner -end 'of
which a reserve -ary ink cartridge is carried to
project-into the reserve chamber. - :
«In-this modified form of the fountain pen the
body of the pen-is the same as’that illustrated
in Figure 1 and correspondmg parts are Aum-
bered accordingly.

“"The valve seat- end’ of the “pen barrel i,
adapted -to be -closed by -means of ‘a combmatmn
barrel closure magazine unit comprising an aux-
iliary head or:cap 86 the inner-end of which is
formed to provide a-valve 8T adapted to tightly
seat in the barrel valve seat 13 to close the up~
per end-of the pen barrel with an afr-tight seal.
Integrally formed on the inner or valve end of
the cap or head 65 is a threaded stem or shank
68 which is threaded through the opening 12
in’ the barrel end wall 11 to project into the ink
chamber 2. The threaded stem 8 is provided
with a° Iongitudinal ‘air -groove or passage 69
which extends from the Bottom of the stem: 68 to
a point 18-4 short distance below the upper end
of ‘the threaded -portion -of the stern.  The ‘air
groove or passage 89 serves ds an-escape for air
from the ink chamber 2 when the control valve
67 is opened an amount sufficient to bring the up~
per end’of the groove 69 up to the valve seat 13.

Integrally formed on the inner end-of the elo-
sure stem 68 is an extension or plug 71 on which
the open end-of ‘g dry ink cartridge 19 is en=
gaged -to project into the ink forming chamber
2 ‘of the pen batrel. The cartridge 19 is shown
as carrying a single charge for dry ink 22,

“For the purpose of carrying g reserve supply
of dry ink the cap or head 86 is formed as a
magazine by providing e ‘dry ink reserve cham-
ber. 72 which extends through the ¢ap or head
. 66 downwardly into the stemn 63. The upper end
of 'the-chamber 12 is threaded ‘at. 13 to receive
the ‘threaded shank 74 of closure tip or:button
15 which provides a finished end for the foun-
tain pen valve head or cap 66. < The tip of but-

ton 15 is formed with-a diametrical’siot or groove:

16-t0-réceive the edge of ‘a ¢oin or:-any. suitable
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1661 or device to remove the:tip ‘IS ‘or ‘secure the
same in'place.

~Tategrally formed on -the ?inher ‘end *of the tip

shank T8 is a projection or plug “¥1 for receiving
the upper 8nd of a reserveUry ink-tarrying car-

. tridge 19 engaged thérton within the Mmagazine

chamber T2, "This arrafgemeént permits'the car-
ryihg of an extra supply-of -8y Ink, Without in-
terfering with the length ‘of @apasity of the
fountain pen barrel. If desived & -dYy ink:car-
tridge 19 may be used :Larfying Bnly i -single

charge -of dry ink 22 oy 23:as;prereried, instead

of a1, doublevharge s shoWnilh Figure 1.

‘While the fountdin pens have been illustated
and deseribed as using dry mk-eaftying tarbridges
of ‘gither o sinkle 'or Multiple:ohalke t¥pe, it Will
of :course Be undebstvod that the sartridees may
be-replavell, 1f desired, by (dry ink pellets Which
may be-deposited in the ink torming chamber 2
of :‘the peni-barrel 1 thiough the Wpber end of the
barrel “by.merely refioving the UPper ¢ap oF
head:and its threwded steni.

It will ‘thus :be noted. that an ‘fmproved type
of fourstain pen hag been -devised ‘wWherein the
fAllifig -of “the pen 45 hot ‘deptntvnt upon the
manual -operation “of fHllng thecHantsins whidh
are ‘completely othitted sitice ‘the peén i§ wdapted
to "be filled by the znelion 'Of wtmuspheric pres-
sure:when ‘the writing ‘'end of the pen is sub-
mergedin g lquid amnd & control valve mechanism
is* first opetied to pérmit Aathospheric pressure
filling “of ‘the ipen with -the liquid-after which it
is only necessary to close the valve meehanisim to
trap the:charge of lquid in the'penh. ‘

The vonstruction “6f- the ven Is :Such: that by
the bomission ‘of mechwnital flling mechanismis,
the liguid .chamber of the.pen & of substantially
maximum capheity: The-dégree of ing of the
liquid .chembeér is controlled by the distance that
the writing end of the founthin pen s ihserted
into a supply Hguid permifting the Huuid to flow
upwardly mnto the pen by -the aetion of atrmos-
phéric. pressitre until:the evel o the lighid in the
pen is.inregister. with the level of the liqiid into
which the pen is projeécted. . The pen is of such
&.'simple -constriiction “that the Alling and the
trapping of a charge of liquid v the pen is mere-
Iy :controlled: by . the.opéning &and vlosing of ‘an
ait gscape: control valve inechanism préferably
positioned at ‘the upper end “6f the ben balrel
oppcsite the writing end of thepen:

"It will-of - course:be understodd. that vauous
details of construction may ba varied: through &
wite range without departing from the principles
of -this invéntion ®nd, it 18, therefore, not the
purpose to limit the patentt grahted hereon vther-
wise thah necessxtated by the scope of the ap~
pended claims..

Iclaim as my 1nvent10n

1. In & water catrying type of fountuih pen, a
dry ink uhit for insertion theréin,; and compris-
ing a shell having aperturés therein, & primary
charge ‘of highly soluble diy ink in- shid shell;
and ‘a xecondary charge of slower dissolving dry
ink in the shell to be taken’ mo‘sommon by the_
water ‘in" the pen after.the primiary charge of
dry ink has been cotsuthed for thé makmg oL
a 'writing fluid in the pen. :

2. 'The combination with & water and dary mk
type of fountain pen, of & 4ty itk uhit. for use
therein and comprisitis &n apertured shell aid
4 plurdality-of charges of ‘dry ik -engaged theréin
edchh having a different ‘degree of solubllity for
successive use in the peh for absorption by the
water to prodites s writing fluid for the pen. -~
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3. In a water and dry ink type of fountain pen,
including a dry ink unit comprising a shell hav-
ing a plurality of closely associated apertures
and widely spaced apertures in different portions
thereof, and dry ink charges of different degrees
of solubility carried in the shell with the dry ink
of greater. solubility - positicned adjacent the
closely spaced apertures and with the dry ink
of slower solubility positioned for access by the
widely spaced apertures.

4, A fountain pen adapted to be filled with a
liquid by inserting the writing end of the pen
into the ligquid a distance depending upon the
height to which the pen barrel is to be filled,
allowing the liquid to flow upwardly into the:
barrel by the.action of atmospheric pressure and
simultaneously venting the air in -the barrel
through an outlet in the other end of the barrel,
and trapping liquid in the barrel by closing the
air outlet, said pen comprising a barrel, writing
means.: at one end thereof, an opening at the
other end thereof and a valve seat formed on the
periphery of said opening, a threaded plug pro-
jecting into said barrel and through said opening
and having means cooperable with the inner face
of the barrel to form a. passage for the.escape
of air-when-the pen is being filled with liquid,
a valve formed on said plug for seating on said
valve -seat to close said opening and shut off
said air passage and trap theliquid in the barrel,
and means on the internally projecting end of
said plug to hold a supply. of dry ink to be dis-.
solved by said liquid. :

5. A fountain pen adapted to be filled with

liqguid such as water for dissolving dry ink in a 33

cartridge in. the pen barrel to form liquid ink
by inserting the writing end of the pen into liquid
to a depth determining -the height to which the
barrel is to be filled, allowing the liquid to flow

upwardly into the barrel by the action of atmos~ it

pheric pressure and simultaneously allowing es-
cape of ‘air from the ‘barrel through an outlet
in the other end of the barrel, and trapping the
entered liquid in the barrel by -closing the air
outlet, said pen’ comprising an elongated pen
barrel, a dry ink cartridge in said barrel, a. writ-
ing assembly at the lower end of the barrel com-
municating with the interior of the barrel, and
means for controlling the escape of air from the
barrel and for trapping liquid in the barrel, said
means comprising an. elongated plug with an
upper portion threaded in and of substantially
the same diameter as the interior of the upper
end of the barrel to provide a closure therefor
and with a.lower portion having a cut-away por-
tion cooperable with the inner face of the barrel
to form & vent.passage to vent air from the barrel
when the upper portmn of the plug 1s Wlthdrawn
from the barrel. :

6. A fountain pen adapted to be ﬁlled w1th
liquid such as water for dissolving dry ink in the
pen barrel to form liquid:ink by inserting the
lower end of the pen into liquid to a depth deter-
mining the height to which the pen: barrel is to
be filled, allowing the liquid to flow upwardly
into the barrel by the action of atmospheric pres-
sure and simultaneously-allowing escape of air
from the barrel through an outlet in the upper
end of the barrel, and trapping the entered liquid
in the barrel by closing the air outlet, said pen
comprising an elongated barrel, a writing assem-
bly at the lower end of the barrel communicating
with the interior of the barrel, means for con-
trolling the. escape of air from the barrel and
for trapping liquid in the-barrel, said means

10

15

20

-

e
i)

2,325,550

comprising an elongated plug with an upper por-
tion. threaded in and of substantially the same
diameter as the interior of the upper end of the
barrel to provide a closure therefor and with a
lower portion having a cut-away portion coopera-
ble with the inner face of the barrel to form a
vent passage to vent air from the barrel when
the upper portion of the plug-is withdrawn from
the barrel, and an extension on said plug cooper-
ating with the upper end of the barrel to provide
a seal therefor when the upper portion of said
plug is within the barrel.

7. In combination, /in & dry ink type fountain
pen adapted for filling by action of atmospheric
pressure when inserted in a liguid point down-
ward with air venting means at the upper end
open and for trapping liquid therein by closing
of "the air venfing means, a pen barrel, writing
means at-one end of and having fluid communi-
cation with said barrel, means within the barrel
to hold dry ink in the barrel, a supply of dry
ink .to be dissolved by liquid entering the barrel,
and venting means at the other end of the barrel
to allow egress of air from the barre] during fill-
ing of the pen, said means comprising an open-
ing in said other end of the barrel forming a
valve seat, a manually operable valve member to
seat on said valve seat, a threaded extension of
said valve member projecting through said open-~
ing and into the barrel and having vent means
thereon terminating short of the valve member
and cooperable with the inner face of the barrel
to provide passage for air from the barrel, said
extension and valve member being rotatably and
longitudinally movable relative to the barrel to
shut off air passage and to close said opening in
the barrel, respectively.

8. A fountain pen adapted to be filled with lig~
uid for dissolving dry ink in the pen barrel by
inserting the lower end of the pen into liquid to
a depth deftermining the height to:which the
‘barrel may be filled, allowing liquid to flow up-
wardly into the barrel by:the action of atmos-
bheric pressure and simultaneously venting air

45 from the barrel through the upper end- of the

60

barrel, and trapping liquid in the barrel by clos-
ing the upper end of the barrel, said pen com-
prising a barrel, writing means at the lower end
of and communicating with the barrel, means to
hold dry ink in the barrel, -and air vent control
means at the upper end of the barrel comprising
a plug threaded in the barrel to provide a closure
therefor and having a lower portion provided
with a depressed section in its surface cooperable
with the inner face of the barrel to provide a pas-
sage for air out of the barrel when said plug is
positioned to bring the upper edge of said de-
pressed section substantially to or outside the
upper end of the barrel, and a closure valve seat-
ing on the upper end of the barrel to seal the
same when the plug is positioned substantially
wholly within the barrel, said plug and said valve
being movable longitudinally relative to the bar~
rel.

9. A fountain pen comprising a barrel com-
municating with writing means at its lower end
and being provided at its upper end with air
vent control means, said means comprising a
plug having an upper section-formed to seat on
the edge of the barrel at its upper end in sealing
relation. therewith, a threaded intermediate sec-
tion of a size fo substantially close the interior
of the upper end of the barrel, and a threaded
lower section with passage means formed there-
with cooperable with the inner face of the barrel
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to provide air vent means for the barrel when
the intermediate section is ‘substantially with-
drawn from the barrel, said upper section engag-
ing said edge when the intermediate section is
substantially within the barrel.

10. A dry ink type fountain pen adapted to be
filled by the action of atmospheric pressure when
inserted in liquid point downward and in vent-
ing condition, and to trap liquid therein: upon
the closing.of g vent, said pen comprising a barrel
with writing means at its lower end and an open-
ing at its upper end adapted to be both closed and
sealed by vent closing means comprising a valve
member for sealing engagement with a beveled
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seat at the upper peripheral edge of the barrel
to seal said opening when a threaded member
depending from said valve member is positioned
substantially wholly within the barrel, said
thredded member extending through said open-
ing and having its upper portion threadedly co-
operable with an interior portion of the barrel
to close the upper end of the barrel, and having
its lower portion formed with passage means co-
operable with the interior of the barrel to provide
a vent for air in the barrel when said upper por-
tion is-substantially outside of the barrel.

SOLOMON M. SAGER.




