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To all whom it may CONCETT:
Be it known that I, WiLLiaM W. STEWART,
acitizen of the Umted States, residing at Brook

~lyn, 1n the county of ngs and State of New

York, have i1nvented certain new and useful

Improvements in Fountain-Pens, of which the
{ feed-bar.

- foliowing 18 a specification.
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This invention relates to fountain pen hold-

ers of that class having a hermetically-closed

ink-reservoir in the handie communicating
with the pen through a duct or passage.
The object of my invention is to afford im-

~proved means for controlling the flow of ink

to the pen and the entrance of air to the holder

t5 in order to control the action of the air-bub-

20

‘e

bles and prevent their sealing or choking the
duct. To this end I arrange in the air- duct
what I term an “‘irritant,’’ of polished metal
or other non-absorbent material, which is
looped at intervals in order to form partial
pockets for catehing the air-bubbles and con-
fining them until they grow so large as {0 es-
cape thereirom, whereupon they are subdi-
vided by the irritant, which maintains an un-

interrupted line of liguid throughoutthelength
I also place in the air-duct one

of the duct. _
or more capillary partitions which serve to
subdivide the ink and air without materially
obstructing the flow. 'These partitions may
consist of -spiral rolis.or scrolls, tubes, flat

~ plates, or transverse pins, and may be made

- or around one or more of the partitions.

40
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of any suitable material, as quill, hard rub-
ber, or metal, = I alsoloop the irritant through
By
preference I form the ink-duct of a tubular
bar or plug inserted in the nozzle of the holder
and removable therefrom, and provided with

‘a capillary slit along its uppel side extending

from the pen up mto the reservoir.

My inventionalgo aims to improve the means
for holding or confining the pen in the nozzle
of the holder, in order to facilitate its inser-
tion, removal, and adjustment. o this end I
provide aring or band, preferably of hard rub-

ber or metal, which slips over the removable

plug or feed-bar and the pen, and which, when

the pen is ‘idj usted to the proper posmon on

the bar, confines it tightly in place thereon and

holds 1t thereto while the bar is being Inserted
tO in the nozzle.
The ftceompanymn drawings show several

preferred construction of holder.

| Ing part of my invention.

invention.

Higure 1 1s a longitudinal mid-section of the
Fig. 2 18 a
plan view of the feed-bar or plug thereof re-
moved. FKig, 3isalongitudinal section of the
I'ig. 4 shows the irritant and capil-
lary partitions removed. Fig. 5 isa transverse
section cut on the line b 5 in Fig. 1. KHig.

views drawn on double the scale of the pre-
ceding figures. Fig. 7 is a perspective view
of the scroll-like capillary partition, and Fig.
8 1s a similar view of the tubular capillary
partition around which the irritant is looped.
Fig. 9 1s a transverse section of the holder on
the line 9 9 in Fig. 1. The remaining views
1llustrate modified construetions. Figs., 10,
11, 12, and 13 are longitudinal niid-sections
each of a different construction of holder. Fig.
14 18 a perspective view of a feed-bar embody-

Fig. 15 18 a plan
of another construction of feed - bar modified
according to my invention. Fig. 16is a longi-

tudinal mid—section of a stylographic pen em-
bodying part of my present invention. Fig.
17 1s a longitudinal section of the feed-bar and
pen removed, illustrating a modification of the
ring which binds the pen to the feed-bar.

I will first describe the construction shown
in Figs. 1 to 8.

Let A designate the holder; B, the tubular
nozzle at the lower end thereof; C, the pen or
pen-nib; D, the reservoir or ink-hollow in the
holder, and E the feed bar or plug. These
parts are, in general, of the usual construction.

The feed-bar E fits tightly within the throat
or bore of the nozzle B and its upper end en-
ters within the holder. Along its upper side,
and extending from within the holder near its
upper end downwardly to or nearly to 1its
lower end, is formed a ecapillary slit, @, which
gonstitutes a duct or capillary condait down
which the ink may flow to the pen. I prefer
to form in the upperside of the feed-bar where
it comes against the under side of the pen an
angular notch or recess, b, This constitutes
the ‘“‘capillary grip’’ inmy Patent No. 314,547,
of March 24, 1885, its purpose being to hold &
quantity of ink aframst the pen in readiness to

| be drawn upon for shading or heavy strokes

| different constructions of pens embodying nty
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- as desired.
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where a sudden and considerable flow of ink
18 required.

The feed-bar is hollow or tubular, its bore ¢,
which extends from its upper end down to a
pointunderneath the pen, constituting the duct
for ink or air. This duct communicates with
the ink-reservoir either through the upper end
of the bar, if that end be open, as shown, or
through the capillary slit ¢ or small perfora-
tions d d. These latter may be used or not,
If the upper end of the feed-bar
be left open, they may be omitted.
case 1t 1s only essential that the bore ¢ should

have some communication more or less free

with the ink-reserveir. Thelower end of the
duct ¢ communicates with the under side of
the pen C through the medium of the capil-

lary slit @ and the notch or grip b, (either or |

both.) The lower end of the feed-bar is pref-
erably contracted, and i1s formed with a mi-
nute bore, ¢, extending through it to its lower
end.

Ifis what I term an “‘irritant,”” which I place
in the bore or duct in the feed-bar. DMy Pat-
ent No. 314,547, hereinbefore referred to, de-
scribes an irritant arranged in a capillary slit
formed 1n the top of the feed-bar correspond-
1ng to the slit ¢, being for the purpose of keep-
ing 1t open and free from clogging by the for-
mation of a solid deposit from the ink., Inow

arrange the irritant in the duct itself more in

accordance with my Patent No. 222,959, of
December 23,1879, which illustrates a fine me-
tallic wire extended through the ink-duct for
the purpose of facilitating the upward move-
ment of the little bubbles of air entering the
duct near the pen.

The 1rritant, I, may consist of any slender,
somewhat flexible, and glazed, polished, or
non-absorbent material. I prefer the use of a

- fine-polished gold wire, although I find that

5C

NS

bristles, horse-hair, and other analogous sub-
stances answer the purpose well. I carry the
irritant through the duct ¢, forming 1n it one
or more loops, f.f, which fill or nearly fill, by
preference,the duct. The lower end of the ir-
ritant should extend down into or through the
bore e, being thus brought into close proxim-
ity to the pen, or 1t may extend into the slit
¢ and impinge directly upon the pen, so as to
be agitated by the movement thereof in writ-
ing., The upper end of the irritant may ter-
minate 1in the duct ¢ or may extend bevond
into the ink-reservoir.

The polished or glazed surface of the irri-

tant attracts to 1t the liquid component of the

60

ink,and thus maintaing whatIterm a ““liquid-
line,”” which, according to my present inven-
tion, 1s looped back upon itself at intervals.
This liquid - line acts to moisten or lubricate
the air-bubbles as they pass up the duct. The
air enters beneath the pen through the slit «
or small bore ¢, and passes into the duct ¢ in
the form of minute bubbles or froth, which,
collecting in the lower portion of the duct, re-
solves itself into larger bubbles, which are
slowly drawn upward into the holder by the

1 Ink to the pen.
caught by the loops ff in the irritant, and

In any

378,987

suction therein, occasioned by the outflow of
The ascending bubbles are

their too rapid rise into the reservoir is thus
prevented. The openings in the loops and the

spaces between the loops become filled with

bubbles, which, by attracting smalier bubbles
to them, tend continually to expand. If this
tendency were not resisted, large bubbles
would be formed, which would oceupy the en-
tire area of the duet and would expand against
the walls thereof, and, being inclosed in tena-
cious films, would offer serious obstruction to
the downward flow of fluid. This result is

prevented by the looping of the-irritant,since

the bubbles are imprisoned in the loops and
Intervening spaces, and when they expand be-
yond the area of the loopsor spaces they sub-
divide themselves against the irritant, which
acts to cut or shear them either into two

smaller bubbles or to cut off a portion of the

air, which, forming a smaller bubble, passes
up along the irritant to the nextloop or space
above, where it may coalesce with another

bubble, and thereby cause a repetition of the

same action.  Thus byits own movement, due
to the suetion 1n the holder,the airisperfectly

controlled in its ascent and is kept sufficiently
subdivided to prevent its acting as a plug or

stopper to close the duct,and at the same time
the ascending air is utilized to obstruect, to
some extent the downflow of ink through the
duet, in order that such flow may not be too
meat in volume or too rapid. The ink passes
down chiefly along the inner wall of the duct,
which, being made preferably of hard rubber,

becomes soaked with theink,and consequentl y
affords a surface well adapted to attract and
promote the flow of liquid. The ink also flows
down through the capillary slit @, which af-
fords a continuously-open channel not liable
to be obstructed by bubbles.

The motion of the peninuse will bo some ex-
tent vibrate oragitate theirritant,since the lat-
ter is,orshould be, arranged very freely within
the ductyand should be of veryelasticor flexible
material. Thisvibration{facilitatesthe upward
movement of the bubbles of air, while at the

same time it favors the coalesci ng of adjoining
bubbles, so that, while a continuous action is
mfuntamedi there is no tendency to bring down
the 1nk too freely, so that it shall roll out of the
pen in drops,as is the case with defective hold-
crs. In this pen a most perfect balance of op-
posing forces is maintained, resulting in a flow
cf 1nk which adapts 1t%elf with the utmost
nicety to the demands made upon it in the use
of the pen.

The *“looped 1r ritant’’ provided by my pres-
enb invention 18 not to be confounded with a
spiral coil of wire inserted within the ink-
chamber, as shown in Fig. 5 of niy Patent No.

203,953, &mce with such a coil there is no suec-
cessive cutting of the bubbles as they ascend,
nor any means of preventing them from ﬁlllnﬂ'
and plugging up the ink- duct In my 100ped

1rritant the loops stand approximately in a
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longitudinal plane, whereas in a S-piral,édil '

they stand approximately in a transverse
plane. Nor should an irritant be confounded

with a wire which is covered with thread or

5 other absorbent fabric, as it is essential to the
- proper action of an irritant that it should
have a glazed or polished and impermeable
surface, its funetion being the opposite of that

of an absorbent substance, such as wicking or

10 permeable threads.

I further obstruct the duct by the mseltlon

In it of one or more capillary partitions, two

of which are shown in Fig. 1, (lettered, re--

spectively, G and G'.) The caplllaly parti-

1z tion G, which is shown detached in Fig. 7,

consists of a spiral roll of quill, by pleference,

or of thin polished sheet metal or of thin pol-

ished hard rubber. The convolutions of this

~roll or seroll are slightly out of contact, leav-

20 inp a continuous capillary space between

them. Theirritant passes, preferably, through

the center of the roll. The roll or scroll be-

comes saturated with liquid, or, if of imperme-

~ able material, it attracts the liquid to it, and

25 the air in ascending through its capiliary in-

terstices is necessarily subdivided into fine

froth. Thethoroughmoistening or saturation

of the air is thus insured—a condition which is

practically advantageous, since 1t tends to pre-

30 vent the after formation of the air into tougb
coherent bubbles or sacs. |

The capillary partition G/, which may be

. arranged either above or below the partition
- @, consists simply of a short ¢ylindrical tube
35 of quill, hard rubber, polished metal, or other

. material, which is fitted firmly within the bore

¢c. The Irrltant is coiled or looped around one
side of this partition or tube, as shown at
f’. The outer portion of this 100p may enter
40 the slit ¢ or not. 'T'he doubled irritant thus
passes through the center of the tube G, so
contracting the opening or passage throuc"h 1t
that 1t becomes when filled with the minute
bubbles of air, in effect a capillary passage.
+5 The tube G’ serves to facilitate the coalescing
of the minute bubbles or froth 1into larger bub-
bles, which are thencestarted on their upward
course along the irritant. It also serves as a
partition to et off the capillary sht « from
so the bore or ducte.. -

The feed-bar T is cylindrical exteriorly and
fits closely i the throat of the nozzle B. The
nozzle below its throat is.enlarged at g, so that

it is out of contact with the feed-bar, and lower
down, at &, it is still further enlarged, so that
it 18 oub of contact with the pen. Thus the
lower portion of the nozzle constitutes the

- “tubular extension’’ claimed 1n my patent No.
237,454, dated February 8, 1881, for prevent-

.60 1ng ev&pmamon of ink and plotectmﬂ" the fin-

gers from being soiled.

C Xy
n

The pen C 18 placed in posmon on the feed-

bar before the latter is inserted in the nozzle,
and over the pen is slipped a ring or band, H.
65 (Shown detached in Fig. 6.) Thisring should
fit so tightly over the pen and bar as to serve

to hold them firmly together while they are
being inserted in the nozzle. Itis preferably
screw-threaded on it exterior to fit a screw-
thread cut in the interior of the enlarged por-

20

tion & of the nozzle. Upon the insertion of

the pen and feed-bar into the nozzie they are
rotated, in order to screw the ring H into these
threads, thereby holding it firmly in position.
The. adjustment of the pen C to the desired
position on the feed-bar may thus be accurately
effected before thelr insertion in the holder,

and when inserted the pen 1s clamped rmlv'

in position. The screwing in of the ring H
closes the cavity in the nozzle behind it, formed
by the enlargement g therein, thereby con-
verting that portion into a chamber, ¢, which
is in communication with the capillary slit a.

The ring H has notches jj in its inner side,

which come against the surface of the penand
serve to establish communication between this
chamber 7 and the inclosed space i beneath.

Thus any ink which may work over upon the

outside of the pen and which shall enter the
space b will be drawn up into the chamber ¢
by suction when the holder is inverted. Obh-
erwise this ink would remain at the lower end
of the holder, where it might pass into the
usual cap (not shown) which covers the pen-
point when the holder is carried in the pocket
and work out through the joint thereof to bhe
exterior of the holdel

It is not essential that the ring H be screw-
threaded; or, if serew-threaded, the threads
may be cut upon its interior instead of 1ts ex-
terior, so that it may screw onto threads cut
on the exterior -of the feed-bar. This con-
struction is shown in Fig. 17. The top of the
feed-bar should be recessed or cut away to a

depth equal to the thickness of the pen. The

feed-bar may be made somewhat conical in 168
threaded portion, so that as the ring H 1s

serewed up 1t will be tightened upon the bar

to any desired tension.

In the upper part of the holder or ink-res-
ervoir is an adjustable capillary partition, J,
preferably of hard rubber or quill. This par-
tition issomewhat curved and is of such width
that its edges bear tightly against the sides of
the reservoir, so that when pushed in 1t re-
tains itself in place frictionally. It may be
adjusted higher or lower 1n the holder and

‘may be turned to the upper or lower side

thereof, if desired. The curve of this parti-
tion is such that between its convex side and
the wall of the reservoir is formed a capillary
space or pocket, I, which will attraet to it a
portion of the ink, so that the level of ink on
the side of the partition forming this pocket
will behigherthan onthe oppositeside thereof.
This partition will thus serve to retainthe ink
in the holder under capillary attraction, and

will keep it from moving too freely under the

influence of gravitation or during the move-
ment of the holder while in use. Two or more
partitions J may be used, arranged at differ-

. ent positions inthe holder, as shown in Fig. 1,
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. By a suitable arrangement of these par titions | the pen..
the flow of ink may be lendemd more or less; 1

{ree, as may be desired. RN

I 1mll now proceed. to de%eube the modmed;

=consau uctmns ilstratedin Figs. 10 to 16, melu-é

SIVe. -

i Ing of a flat piece of qml] hard rubber, &e.,

HEE (¢}

o ab .

Gy
. The feed-bar projects . thl mwh the upper end:

oiof thenez,zsle,,aud 0N 1ts pro]ectmrrend 1sshppe{1; -

o ooatube, E.
0 along iats .tﬂpé,: whieh: communicates with: tfhe;
20
. eral the construction is snmlcu" to th"l{] SIIGW’H%
- inmyPatent No. 254,175, 0f February 28, 1882. |
o Figl 11 ;sh,o:nszazgoftzstmction'of'pen'siméilm |
. tothat in my Patent No.
25
. bar is provided with perforations commauni- |
oeating with the ink-reservoir above and with |

ar mmd which the irritant, F;is coiled or lﬂoped%
o The irritant is not otherwise looped.
- "I'he pen € is pressed in: between the feed-bar
. andthenozzleand fastened in place bya wedge, |
L, which is forced in on top of it.
has a tubular extension, B’, serewed onto it; |

- This tube has a capillary slit, o',

capillary slit a in the feed-bar E. In gen-

1879. . There isno mpllhl 4 sllt a, butthe fued

. other perfomtions or small vents, % n, commu:

40

43

oo nieating: with the under side of the. pen and
serving: fm‘ the admission of air or discharge |
o0l 111}4.., as the case may be. The coil of wire ¢ |
- serves as a capillary conduit to eonduet the |
ooo0oodink from the duet to the pen.
o rroextends up through the dueti in the feed- l)m 108
and continues on up to a supplementary feed-
o bar, Iy beinglooped ab intervals throughboth. |

Fig. 12 shows a pen having a looped irri-
tant; extendmﬂ through the feed- bar, with the
ring H, serving to bmd the pen to tht, feed-bar
and serewing inside a tubular extension, I,
which itself serews upon the lower end of the
nozzle B, thus clamping the ring Hagainst the
end of the nozzle.

IFig. 13 shows & construction wherein the
ring H and tubular extension B'are both made
in one piece and screwed into the end of the
nozzle. Theilrritant, IY, islooped at f, extends
thence through the capiliary slit ¢ over the
spiral partition G, thence down into the duct
¢, and through the center of the tubular parti-
tion G'. It will beunderstood that eitherofthe
three forms of partitions G, G, or G” may be
used alone or in combination with either of
the others, according to the precise effect de-
sired, and that if two or more be used in combi-
nation they may be arranged in any desired or-
der. By varying the kind of partition or the
arrangenient of partitions the flow of ink may

he made more or less free to snit the taste of

different penmen.

Ifig. 14 1llustrates an ordinary feed-bar such
as is used in certain kinds of cheap fountain-
pens, it having been altered in accordance
with my present invention in order to render
the pen practical and efficient, T'he feed-bar
is a simple straight bar with a groove or gut-

ter along its upper side which comes against

oo In Figs 10 the feud hm lns a suwle caplll'uy;
SRR putltlon plﬂced in ib; lettered G”,-mzd CoNsist-

tion.
The nozzle

51‘}611

214,795, of April 29, |

Theirritant, I,

378,987

In this gutter I place one, two, or - =
1NOYE Cross- pins, G, and I then: t'l]x,(; an irri-:
tant, If; and loop it -around these pins. =
;pins G constitute partitions in the duets, 1

whose opemtlc:m 18 amlm‘om to tlmL of the -
| pfulltmns G SR

5"I‘he=i5'i'i L

o

- Fig. 15 illustr ates auother CON Mol feed bar: ¢

;used with eertain cheap pens after having been e
altered in another w ay according to myinven:
Ibe feed:-bar has a bore thmugh iband - 0

abroad grooveon top united by a capilaryslit. =~

L arrange bridges or partitions G” across the
aroove qb mtewalb and take an'irritant, If, e
i m]d loop 1t arcund these partitions, earr yuw? SEENEEE
its loops into the capillary slit @ and: telting ' 1
flts upper end project into the holder. - 17 i

- Hig. 16 represents a stylographie or: sﬂsluc; SEEREN

embodying my present: invention. :

into the nozzlie: from 1ts upp(.,r end, :

11110 the ink reservoip:

o Ielalm as my invention in-a iounmm peni RS
the following-defined novel features or combi-
nations sub&,mnbmily as herembof@re speclﬁml EERRRRERE S

Inmeh

The
stylus: " extends up through the conieal: bip Dol
| and 1s formed with a ﬂemble scroll or .51)11{11 EESEREEENES
s, which constitutes its spri ng- seating, coming -
against an adjustable tube, I, which is pre&,%d
Andri- go
tant, I, looped at f f; extends from the cham- " 11
1 ber: belew tlits tube up thmufrh Lhe ].:Lttm amli

0
L

-.r

95

1.0A 101111&1111 -pen: lmvn’lfr an ullmnt GI nou- -

wbsorbenb material  for mul with' longitudinal 0 0
loops and arranged in the inlk duct or passage
leading h om the 1(313(&1?'011
;pomb
20 A E"omltf’tm pen eonsti Ueted WILh areser-
volr and an ink-duet leading thence to the

writing-point and having in said duet anirri-
tant of non-absorbent material formed into sue-
cessive longitudinal loops at intervals.

o. A fountain-pen constructed with a reser-
voir and an ink-duct leading thercfrom, and
with a capillary slit along SELI(] duet, and hav-
Ing an Irritant e‘{tendnw through said duct
and looped at intervals therem

4. A fountain-pen constructed with a reser-
volr 1n its holder and with a feed bar inserted
therein,with an ink-duct through said bar and
a mplllam slit along the same, combmed with
a looped irritant ar 1.:,111*1‘(3(1 in S‘f.ud ink-duet.

O. A fountain-pen constr ucted with a reser-
voir and an ink-duct leading therefrom, with
one or more partitions in said duct, and with
an irritant extending through said duet and
looped at intervals therem

6. A fountain-pen constructed with a reser-
voir and an ink-duet leading therefrom, and
with a capillary slit along said duet, com])med
with a capillary par bltmu 1n sald ducb and with
an Irritant extending through said duet.

7. A fountuin-peu constructed with a reser-
volr and an ink-duet leading therefrom, and
with a capillary slit along said duet, combmed
with a partition insaid duct and w1tl1 an irri-
tant therein looped around said partition.

S. A fountain-pen constructed with a reser-
voir and an ink-duct leading therefrom, com-

’l(} the_uutmrf-a:g:;;;;;;;fg
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~and with an irritant therein extendmﬂ' throu oh

10

I5

20

~ to bind them together.

25

voir and an ink-duct leading therefrom, com-

rolled into spiral form with capillary mter
‘stices between ifs convolutions.

378,987 - | 5

bined with a eapillary partition in said duct |

said partition. |
9. A fountain-pen constructed with a reser-

bined with an irritant in said duct and a cap-
Hllary partition therein consisting of a strip

10. A fountain-pen constructed with a res- |
ervoir and an ink-duaet leading therefrom, and
with a capillary slit along said duet, combined
with a capillary partltlon in said duct filling
the same and separating 1t from said slit, and
with anirritant insaid duect extending thr ough
said partition.

11. The combination, with a fountain-holder,
of a removable feed-bar insertible in the noz-
zle thereof, and a ring, H, entering within the
nozzle and passing over sald bar and the pen

r

12, The combination,with a fountain-holder, I
of a removable feed-bar insertible in the noz-

zle thereof and adapted to fit against the un-
der side of the pen, a ring, H, adapted to pass
over said bar and bind the pen thereto, and
screw-threads on said ring and in the nozzle,
whereby the ring may be screwed into the noz-
zle upon the insertion of the feed-bar therein.

13. The combination, with a fountain-holder 30
and its nozzle, the latter having a recess, g, of
the feed-bar fitting the throat of the nozzle, and
the ring H, fitting over said bar and adapted,
when inserted in the nozzle, to close the recess
g, and form thereby a suction-chamber, <. 35

14. The combination, with afountain- holder
of an adjustable eaplllary partition, J, havmw
the form of a section of a hollow cyhnder ar-
ranged 1n the ink-reservoir and held in place
therein by frictional contact of its edges with 10
the walls thereof. |

15. The combination,with a fountain-holder,
of an adjustable partition, J, having the form
of a section of a hollow ¢ylinder arranged in
the reservoir, its edges binding frictionally 45
against the inner walls thereof and its convex
side arranged in capillary proximity to the
wall of the reservoir on one side.

In witness whereof I have hereunto signed
my name in the presence of two subscribing zo
witnesses.

WILLIAM W. STEWART.

Witnesses: '
ARTHUR C. F'RASER,
- GEORGE H. FRASER.
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