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To all whom it may concern.:
Be it known that I, LEwIs E. WATERMAN
g citizen of -the Umted States, residing in the

city of Brooklyn, county of Kings, and State
of New York, have made a new and useful In-
vention in Fountam Pens, for which I have.

obtained no foreign Letters Patent whatever
and of which the following is a speclﬁcatlon

My invention has for 1135 objects in general
the improvement and perfection of fountam-
pens by the remedying of certain of their
defects which have not heletofore been over-
come. L

More in detail the ob;;ects of my mventlonf_

may be stated as follows:

One object in particular 1s to increase the
size of the main reservoir and the’ quantlw_
of ink it is capable of carrying without in-
creasing the outer dimensions or size of the
holder and to obtain and retain complete au-

tomatic control over the ink therein never-
theless. Another is to make a complete and
sufficient conical-joint contact between the
nozzle and the fountain, preferably along
with a simple non-capillary joint between the
feed-bar and the nozzle.
suitable control over ink movement and the
air inlet and inflow to the main reservoir,
along with increased steadiness and reﬂ*u-
larity in the flow and quantity of ink- supply
and transfer from the main reservoir to the
subreservoir and the pen through capillary
fissures onlv and air inflow to the main reser-
voir through the air-ductonly. Anotheris, in-
cldentally, the preventing of irregular spurts |
and gushes of ink from the main reservolr
and subreservom and the pen.

Still another object is to increase or make

more perfect the control over the contents of

the main reservoir when it is-full and con-.
Another is to
automatically stop the flow of the ink"from
both reservoirs and from the wutmn'-peni

tinuously until it is empty.

when the user steps using the pen in what-

ever position the pen may be plaeed Another.

is to make a more complete non-capillary
joint by contact between the fountain and
the nozzle by bringing the external surface

of the rear end of the nozzle into elastic joint

o relations with the fountain. Still another is

to promote the free and prompt return of the |

Another is to give:

ber, Fig. 3.
“wew
| dewce

1ink from the subreservoir to the main reser-

voir whenever the use of the pen is suspend-
ed: and in general the objects of my inven-
tmn are the absolute, complete, continuous, 55

and automatic control of the fountain-penin
‘all its functions and functioning and of the

ink therein, such control being obta,med by
placing all the functions and operations re-
ferred to in the complete and automatic con- 6o
trol of the writin g-pen whenever in use and
also whenever not in use.

T attain the objects of myinvention bV the
mechanism illustrated in the accompanying
drawings, in which—

" Figure 1 is a longitudinal sectlonal view.

65

Tig: 2 is an enlarged longitudinal sectional

view of the forward end of the fountain cov-

ered with'its cap and containing the nozzle,
-feed-bar, and pen.:

Fig. 3 is a similar longi- 7o
tudmal sectlona,l view Wlt.h a modified feed-
bar.  Fig. 4 is. a siniilar view, but with the
feed - bar and pen omitted. Figs. 5, 6, and

7 are cross-sectional wews on lmes of the COT-

reﬂpondmﬂ'numbers,Fl Fig.31sacross- 75
sectional view on the line of the same num-
Figs. 9 and 10 are side and end
1espec‘rwely, of the air-duct-adjusting
Fig. 11 is a top view of the ertlnﬂ'-
pen. Kig. 12 is an enlarged longitudinal sec- 8o
tional view of the forward end of the foun-
tain provided with a-serew-thread nozzle and
the feed-bar with adjustable device. Fig.13.
is a similar view to FKig. 12, the ad;]ustable

! device being provided with an extension to 8z

close the upper side of the air-duect D toward
its forward end. Fig. 14 is an end view of
the adjusting devwe, Fig. 15, a side view of

the same; Iig. 16, a sectwnal view on line 16

16, Fig, 12 Fig. 17 a sectional view on line go
17 17, Flh 13 Fln* 18 is a rear end.view of
Fig. 19 Fig. 19'is a side view of the ad-
Justmﬂ‘ dewee with its forward extension.
Fig. 201s a sectional view on line 20 20, Fig.
19. Tig. 21 is an under side view of the ad- 65
justing “device shown in Fig. 19. Fig. 22 18
a sectional view of the same in posmon with
three capillary fissuresin the feed-bar. Fig.

923 is a top view of the feed-bar, and Fig. 24:
is a sectional view showing the rear end of 100
the nozzle with conical ehamber and corre-
sponding conical feed-bar.
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Similar letiers relate to similar
throughout the several views. |
C is the cap, H the holder, R the reservoir

or fountain, N the nozzle, I t}le feed-bar, and

P the WIIEIH‘T-DGH of the fountain-pen.
D is the air-duct, and S indicates mplllmﬁy_

fissures. - -

So far as the joints are concerned this ap-
plication and invention has to do with that
insidious almost irrepressible force that even
dominates and overcomes gravity itself and
by the aid of which all vegetable growth is
developed, capillarity being the primary and
most active element at work, not only in all
vegetable life and growth, but also in the
earth, out of which all vegetation grows, be-
ing, in fact, an impelling or drawing force of
circulatory systems everywhere.

which two separate pieces of material are
brought together is in whole or in part non-
capillary by non-contact or by such separation
of surfaces as prevents capillary action; but
where some special pains are taken to make it
otherwise by properly approaching the sur-

faces a capillary joint is produced, which is a
~Joint that develops eapillarity-—-tha,t is to say,

a joint between the surfaces of which capil-
larity will draw water or other fluids to the ac-
tion of which the joint may be in any way ex-
posed. In other words, two surfaces may be

placed in such j uxtaposilﬁon as to have joint
relations and yet not capillary joint relations,

for the reason that the surfaces are in “]1016
or in part sufficiently separated to prevent
capillary action, since capillary action re-

~quires that the surfaces should be in c¢lose |

relations to produece capillarity. Another

kind of joint may be designated as non-capil-
lary—that is, as a joint in which capillary

action does notand cannot take place, because

the joint-surfaces are in such close contact

and maintained in such relations that capil-
larity is overcome orprevented. Iorthe most

part, if not always, non-capillarity of the last-

mentioned kind, being the non- -capillarity of
contact and not of sepa,ratlon is .brought

about and maintained between surfaces that '

are sufficiently smooth, in sufficiently close

contact, and so held under more or less elas-.
A Cmpll-;

lie pressure, expansion, or tension.
lary joint has its joint-surfaces in relations
that are intermediate to those of the two op-
posite non-capillary kinds. There are two

cenera of non-capillary joints, one of non-

contacb and the other of contact.

In the present application two forms or
species of non-capillary joint by contact are. |
shown actingin combinationin different parts
'of the same general joint or in parts of the

same n'enera,l or continuous Jomt surfaces,
the elastic force or tension in one of them

acting constrictively or by oral or sphinecter-
like eontractlou and in the other expansively.
The
first of these forms of non- -capillary contact-

to form the non-eapillary contact-joint.

'T'he most
common or ordinary joint or union in and by

1
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‘parts | The second was first shown in this applica-

tion, but in combination with the first form
of non -capillary contact- Jomt in a single,
general, ecommon, or the same structural
joint. The eapilla.ry joint isintermediary be-
tween the two genera of non-capillary joint.

The joints between the cap and the foun-
tain, the fountain and the nozzle, and the

nozzle and the feed-bar are, preferably, all of

the conical, elastic, non-capillary contact va-
riety. The ;]omt between the fountain and
the nozzle is sufficient, and preferably non-
capillary throughout, from the front end of
the fountain to the inner end of the nozzle.
That between the nozzle and the feed - bar,
one office of which is to assist in making the
non-capillary joint between the fountain and
the nozzle at the inner end of the latter, may
be either of the simple conical form or with
some though not so perfect effects of any or-
dinary buh sufficiently tight- fitting variety
that will expand the rear end of the nozzle
and give its inner chamber a slight conieal
or enlarﬂ'ed form l)y elastic expansion, or it
may be mmply cylmdmea.l and of proper fit.
The automatie air-supply and ink feeding
and controlling devices, the feed-bar, ca,pﬂ-
lary fissures, and mr-ducb may, howeve er, also
be associated in a modified combination with
the ordinary screw-thread-joint construction.
T'he conical joint parts, relations, and com-

binations of my invention are ShOWIl in Figs.
1 to 11,

12 to 22, Sheet 2 of the drawings.
The air-duct D for the n't'eatel part of its

forward length may be channeled or bored in

the upper side and forward end of the feed-
bar I¥. At the rear end it is inclined down-
ward, whether in whole or in part bored or

channeled, and finds an outlet immediately

at the lower edge of the rear end of the feed-

' bar adjacent to the side or inside surface of

that of the nozzle.

the holder H or inside wall of the reservoir or
Preferably the air-duct
18 closed on top and under the rear end of the
writing-pen, either as shown in Figs. 13 and
19 or otherwise. The fissures S——one, two,
or three, preferably three—preferably follow
and are formed in and below the bottoin of the
air-duet D at or near the corner orsides and in
the longitudinal center throughout its entire
length. At the rear end of the feed-bar the

fissures (one or more) may be formed by mak-

ing saw cuats entirely across and into its rear
end until they reach the air-duct and then to
a sufficient and preferably uniform depth be-
low the air-duct along its whole length, as
shown, the bottom of the cuts rising w1th the
duct toward_ the front to meet. the fissures in
the forward end of the feed-bar, as shown in
Iigs. 2 and 3. Preferably in the absence of
the adjusting device A and as shown in Figs.
5 and 8 the central cut or fissure S may be
left open throughout from top to bottom at
the rear end and the other two may be filled

joints was first shown in a prior application. | and closed at and for a greateror 168861 depth

Sheet 1 of the drawings, and those.
of the qcrew-thmad joint are shawn in Figs. .
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from the top at the rear end of the feed-bar,

or either or both of them may be omitted, as |
‘may be desired. The function of the capil-

lary fissures is to transfer the ink from the
main reservoir to the subreservoir and to the
pen by capillarity. That of the air-ductis to
conduct air to the main reservoir exclusively,
except possibly when under accidental or ex-
traordinary conditions ink may overflow into
the air-duct and there act as a valve to pre-
vent air-inlet. The function of the opening
O is to admit air to the duet D, which extends
from the opening O backward to the reser-
voir and also to the subreservoir R', being
closed or opened as a valve-opening and au-
tomatically by the ink as it rises or falls In
that reservoir, thus controlling the functions
of air-duct, fissures, and whole fountain-pen.

The holder is preferably beveled or cone-
shaped on the inside and on the outside at
and near its front or open end, as shown In
Figs. 1 to4. The nozzle N is also beveled or

cone-shaped on the outside at its rear end

and corresponding part and has a projecting
outer end N’, preferably cone-shaped, and
therefore the nozzle has an external form di-
minishing from the center outwardly in both
directions, the bevel on its inner end -being
shaped, preferably, either to make a joint
consisting of the combination of a non-capil-
lary joint by contact at and near the for-
ward end of the fountain and a capillary and
supporting joint back of the non-capillary
joint or to make such non-capillary joints
at both ends of the conical surfaces at and
near both of the thin and elastic edges. The
first mentioned of these joints may be most
easily and simply made by making the angle
or pitch of the cone-surface on the inside of
the outer member slightly less than that of
the inner member. It will then strike first
at the forward end and there stretch and con-

form itself to the nozzle or inner member by |

the time it reaches its proper seat and bear-
ing to form a joint that is non-capillary by
contact with a capillary and supporting or
steadying joint back of the non-capillary joint.
These two parts of the joint, the non-capil-
lary by contact and the supporting capillary
parts of the joint, codperate to make the whole
joint self centering, holding, and maintain-
ing. The second-mentioned joint may be
made by making the

and large enough to strike before reaching
its extreme position. o SR
The projecting end N’ of the nozzle holds
the writing-pen, and where the joint is conical
it becomes useful asa handle orlever to assist
in expanding the mouth of the conical cham-
ber in making and unmaking the joint. 16
is a better form for the fingers in writing and
where the joint is conical permits the use of
a larger writing-pen, especially in the smaller
sizes. The complete or total joint may, how-
ever, at will be made non-capillary by con-
tact at its rear end and capiilary or non-cap-

pitch of the inner mem- |
ber at the rear end slightly less than the outer

3

| illary at will at and near its outer or front end

or the forward end of the fountain. Thismay
be done by making a simple elastic conical
joint between the feed-bar and the nozzle at
and near the rear end of the nozzle, or, though
not so perfectly, by making the rear end of

the feed-bar conical to fit in a eylindrical

chamberin the rear end of the nozzle, or, still

less perfectly, by making the nozzle-chamber

and the corresponding part of the feed-bar
eylindrical in form, but so tight-fitting as to

expand the nozzle-chamber, and for a short

distance make it conical by elastic expansion,
and thereby bringabout non-capillary contact-
joint relation between the fountain and the
nozzle at and near the rear end of the latter.
In all of these cases the conical-joint combi-
nation may be of the type of the ordinary
mere conical-surface variety; but in none of

these places would a joint of that kind best

and most efficiently answer the purpose.
Therefore I prefer the conical and the non-
capillary joints shown in the drawings. The
nozzle is therefore preferably made very thin,

the diameter of the bore and seat of the feed-

bar atits inner end being preferably the same
or about the same as the bore of the main res-

aervoir or fountain itself and the ecombined

thickness of the beveled parts of the two mem-

bersformingthe conical joint being preferably

made about equal to the total thickness of the
wall of.the fountain or reservoir. As stated,
however, the angle or pitch of the conical sur-
face on the inside of the outer member of the
conical joint may be made slightly less than
that of the inner member, as and for the pur-
pose stated. 'This enables me to increase the
size of the reservoir or ink-fountain and its
capacity for holding ink without increasing
its outside dimensions and while diminishing
the thickness of the wall of the fountain,
since I support the thin wall of the nozzle
and of the fountain by the nearly solid feed-
bar F located within them, which at or near

its rear end eclosely fits and fills the inside
of the nozzle N and strengthens and supports

the nozzle, and fountain, and the cap in mak-

| ing the combined non-capillary and capillary
joints between them. I am able to accom-

plish these results because the conical joint
does not require as much thickness of ma-
terial substance in the nozzle, fountain, and
cap as the serew-thread and shoulder joint
heretofore used and because the nearly solid
feed-bar supports the thin nozzle and the
thin fountain and a thin cap. Consequently
I gcain an additional advantage in that I am
able to make the parts stronger and more

| durable and less likely to be broken and at

less expense than before, although taken sep-
arately they are all thinner and slighter than
before, except as to the feed-bar. A further

objeect and advantage of this arrangement,
however, is the enlargement of the outside
dimensions of the feed-bar to about the size
1 of the bore of the reservoir, which enables
me to carry the inner end of the air-duct into
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close contact with the inside surface of the
enlarged reservoir, and thereby introduce the
air through the air-duet D into the fountain

at the point where it will most perfectly per-
form its function of holding back the ink
flow and preventing gushes of ink when the
fountain is nearly empty, as well as at all
other times, the more prompt escape of the
air from the inner end of the air-duect, and
also other important functions mentioned
Further, the

- thinness of the material at and opposite the

conical joint gives increased elasticity and

~superior joint relations not only without sac-
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rificing strength, but with a substantial gain

in strength and stability, as well as in light-
ness, with saving in fitting, cost, and ma-
terial, the greater strains being finally re-
ceived and borne by the nearly solid part of
the enlarged feed-bar.

The feed- bar F at or near its rear end,

‘whether cylindrical oreonical in form, closely

fits and fills the inside of the thin-walled noz-
zle N, preferably passing beyond it and sup-
ports the nozzle in making the combined joint
non-capillary or capillary between the nozzle
and the holder. Consequently both the noz-
zle and the holder may be made very thin, not
only without sacrificing the strength of the
pen, but while improving orincreasing it and
with other gains or advantages mentioned.
The forward end of the holder H is also con-
ical on its outer surface, as well as on its
inner surface, receives the cap C thereon,
which has a conical chamber like that in
the front end of the fountain, as well as an
external conical end or lip, and forms there-
with a similar elastic conical joint in a simi-
lar way, preferably consisting of a combined
non-capillary contact-joint and a ecapillary
and self-centering maintaining and support-
Ing joint or of some other form of that joint.
As the characteristics of two of these three
conical joints in their general primary and

other pending application, they need not be
more fully described here, except to call spe-
cial attention to the fact that these joints,

and particularly the joint between the nozzle
and the fountain, are of such a character

that the wall of the reservoir or fountain may
be made very thin and the size of the reser-
volr and the amount of ink it will hold there-
by very much increased as compared with
the reservoir and holder in which the screw-
thread and shoulder joint is used, because
the latter style of joint requires greater
thickness of material, as well as closer fitting
and greater cost, not only in the reservoir,
but also in the nozzle and in the cap in order
to form the mnon-capillary joint effected be-
tween the two by screw - pressure, and the

other by the tight fit of an inelastic cap on a

cylindricalpars. The contact-surfaces of the

non-capillary joints being at right angles to -

the bore of the reservoir, the screw-thread

joint necessarily occupies considerable space |

i

i

‘D and the
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|

and compels the use of enough material to
cause greater and unnecessary as well as ob-

Jectionable thickness than when the joint is

made more nearly parallel with the longitu-
dinal axis of the reservoir and holder by the
use of the elastic conical joint. At the same

time while not requiring so much thickness

of material the elastic conical joint is less
liable to injury and more certain and effect-
ive, as well as more durable and less costly
to make. Another important characteristic
may be mentioned. The outer end, edge, or
mouth of the outer memberin all these joints
being so related as to make contact with the
surface of the inner member orally before
reaching its joint seat and bearing, which
last it does by expanding elastically as it
moves on, this thin outer edge and end in

reachingits ultimate place scrapes and cleans

the joint-surface of the inner member each
time the parts are put together. Couse-
quently grit and other kinds of dirt eannot
get into and injure the joint-surfaces and
joint relations, as they frequently do in the

' square shoulder or undercut shoulder-joint.
If they do get between the joint members, it

must be back from the joint-forming thin
edge, where they will do least harm and may
be crushed, embedded, or neutralized by the
method of approach of the two surfaces and
any grooving that may occur will later be au-
tomatically ground away in use, whereas in
the old screw-thread joints & groove in the
Joint-surfaces destroys the joint and compels
renewal.

- The outer or writing-pen end of the air-
duct D has its inlet or opening O at or near
its forward end and in, through, or under—
preferablyinand through—the pen P, located
at or near the rear or upper end of the sub-
reservolr R’. The penisthe cover of and re-
ceives 1ts ink from the subreservoir R/, and
if the opening O be not made through the pen

1t may be made through the side or wall of
simpler forms are described in detail in an- |

the air-duct under the pen and above the fis-
sures S. The functions of the opening O are to
supply air to the reservoirs R and R’ as the

‘ink is drawn therefrom and to act as a valved

inlet in connection with the ink in the reser-
voir R’ as it rises and fills the opening or
lowers and opensit. Acting asa valved open-
ing 1t separates or differentiates the air-duct
fissures S and holds them to the
performance of their separate functions of

| alr and ink ducts or conduits exclusively, or

practically so, during normal use and condi-
tions. This openirg O should not be too large
for the ink to fill, be retained and act there-
in as a valve and check to the inflow of air
when filled, or so large as to allow an undue
amount of air to enter the main reservoir, as
that promotes excessive ink-flow. At itsin-

neror upperend the air-duct D communicates
with thereservoir through an exit or outlet ori-
fice O in the rear end of the feed-bar F and at
its lower or bottom side, close to the inner wall
of the reservoir there, through which the air
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passes,toform bubbles in theink on the way to

the upper end of the reservoir and where 1t 1s
covered by ink and continues covered from
first to last, or as long as any ink remains in
the reservoir, howeverlargethe reservoir may

be, and at which point it delivers air-bubbles,

- large or small, frequently or infrequently,

O

- 20

30

35

according to the size of the air-duct, whether
adjusted or regulated or unadjusted or un-
regulated at its inner end and according to
the use made of the pen and the effect of that

use in drawing ink from the subreservoir first
and then from the main reservoir by the con-

tributory action of the capillary fissures S,
one or more. The air and air-bubbles so de-

livered at the opening O' in the lower side of
the rear end of the feed-bar always meet ink

there, if any ink remains in the main reser-
VOlIr.,

T have found that when the air-duct 18

channeled through on its top and terminates
at the top side and rear end of the feed-bar
the air-bubbles become frictionally engaged
and are detained against the upper part of

‘the reservoir side and adjacent upper rear

end of the feed-bar, or against both of them,

and are hindered thereby from moving away

with due celerity, and that they consequently,

beingso detained, tend tocheck, resist,choke,
‘or interfere with the action of the capillary

fissures and the feeding of the ink to the
subreservoir R’ and to the pen in due quan-
tity at the right time and as required. The
bubbles frequently seem to attach themselves

or adhere and remain there, receiving incre-

ments of air and enlarging from moment to

‘moment without breaking away, until finally

" becoming very much enlarged and subjected

4.0
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to sufficient pressure of the ink they break

away suddenly, rise to the air-space at the
inside top of the reservoir, and thereby at
last allow the ink to flow suddenly or with &
oush in excessive quantity into the air-duct
on the way to the subreservoir, and the pen

thereby blocking or interfering with free-air |
movement in the air-duct and free-ink move-
ment in the capillary fissures on the way to-

ward the subreservoir,and the pen frequently
causing spurts or ink overflow there. Such
tendencies diminish as the.inner or upper
end of the air-duct is moved from the upper

‘side toward the lower side of the feed-bar
and lower inner surface of the reservoir; but

they are only entirely prevented by locating
the outlet at O'. Further, when the inner
end of the air-duct is so located as to allow it
to become in whole or in part uncovered

while a considerable quantity of ink remains :

in the reservoir ink gushes are likely to oc-
cur, being promoted by periodical free-air

inflow, especially when the pen is brought to-

a level in handling. My invention makes
continuous or excessive free-air inlet 1mpos-
sible or difficult in all positions of the pen so
long as ink remains in the subreservoir, to-

ward which it will continue to tend as long

F-l-

ing of the opening O. I prefer to make the
air-duct D round, especiallyinor at its outlet

| position for Writing until checked by the ¢los-

72

O', because air-bubbles naturally assume &
globular form. A round air-duct facilitates

‘air movement and a round outlet facilitates
globular formation, and thereby the flowof
the ink; but the duct may be made rectangu-

larin form, particularly where three capillary
fissures are used and accompany or follow

it and are formed in the bottom of the duet—

say at its two sides and center. |
At first or when the pen isdry air will pass

into the air-duct D between the under side of

80

the pen and the upper side of the feed-bar,

because it is impossible to make an original
and permanent or dry air-tight joint between
them: but these surfaces are in such rela-
tions as to form capillary spaces beiween
them, and when the ink descends into the
subreservoir, if not before, it will be drawn
by capillary force into these spaces, one on
each side, between the writing-pen and the

go

feed-bar until they are thereby closed against

further air-inlet by those routes under nor-
mal conditions.
larger diameter than these spaces and belng
located over a more free body of ink in the
subreservoir will then under the conditions
mentioned be open for air-inlet through the
removal of ink from thesubreservoir and the

opening O by the use of the writing-pen be-

fore the spaces between the pen and the feed-
bar ean be or will be opened, sinc¢s the thin-
ner and stronger capillary spaces will hold the

| ink in place with a greater tenacity. Conse-

quently within certain practical and suffi-
cient limits the opening O becomes the sole
air-inlet of the air-duct D, and as the ink in
the subreservoir rises to and fills the open-
ing or is drawn away therefrom to the pen

becomes a valve opened and closed by ink

automatically and in a way to supply air to

The opening O being of
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the subreservoir and facilitate the flow of the

ink to the writing-pen and also to e

‘octu-

ally control all theink in the main reservoir

and completely regulate the functioning ot
the pen. Furthermore,in whatever position
the pen may be held that permits the ink to
tend toward the writing-pen the opening O,
filling and thereupon acting as aclosed valve-

opening, automatically resists and stops fur-

ther ink flow and also further air flow into
both reservoirs.

115"

I20

~The location of the opening O in the writ-

| ing-pen determines the size of the subreser-

voir R, and consequently the amount of ink
directly in eontact with the pen and within
its immediate and instant eontrol. .There-

fore by the simple but effective expedient of
changing pens with holes O higher up or
| lower down the immediate ink-supply in the

control of the writing-pen may be increased
or diminished at will, as required by pens of
broader or narrcwer points by writers who
press more or less heavily on the paper in

as there is ink in the pen and it is held in | writing or by the greater or lesser prompt-

‘12§
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- 1ng O’ of the air-duet.
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ness of action of the fissure or fissuresand the | as to obstruect their farther action. In other

air-duet in causing or permitting ink trans-
fer from the main reservoir to the subreser-

voir. | |

- The fissures S are preferably continued so
as to have their inlets or a portion of their
inlet areas located near or under the open-
So placed, when the
fountain becomes nearly empty and to the
last moment the opening O’ and a sufficient
portion of the fissures together remain cov-

~ered with ink in such a way as to promote

capillary movement of the ink ont of the

- main reservoir to prevent all ink gush

15'

20

25

through the air-duct or otherwise, and es-
‘pecially to allow capillarity to act upon the

ink - envelop of -the air bubble or bubbles

there formed until the quantity of ink in the

reservoir becomes so small as to be capable of

entire capillary control and transfer to the

subreservoir without tendency to gush or
overflow. In all cases where the air-ductter-
winates elsewherein the rearend of the feed-
bar, and even one side and ever so little of
the end of the air-duct becomes uncovered,

all control of the ink movement is immedi-

ately and for a time lost, since the air can at
once -enter freely or uncontrolled, and the

- ink will for a time or in a variable way, ac-

cording to the location of its outlet, flow out
of the reservoir and downward, as if from a

- spoon, through theair-duct. A desirable ob-

35
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Ject is also attained by bringing the fissures

S into close relations with the inner-wall of
the reservoir. Undercertain conditions ink-
flow moves more easily along the wall or in-
ner surface of the reservoir, aided by surface
atiraction than when deprived of such surface
attraction, and when the pen is held with the
point or writing-pen upward orin any way in-

clined with the top of the handle downward |
"the ink in the subreservoir, including thatin

and around the writing-pen, the feed-bar, and
the fissures, will be conducted speedily back
into the main reservoir without danger of es-
caping from the pen, and thisby the automatic

- reverse action of the capillary fissuresin con-
- nection and through contaet with the inner

55

- wall of the main reservoir, down which the ink

will trickle freely. Where the air-duet and

fissures do not terminate in contact with this
Inner, wall of the main reservoir and in a

similar upright position of the pen, ink on its
way back into the reservoir will form in a
drop at theirinner end or ends and fend there

- 1o remain, having no adjacent and attract-

60

ing surface to follow, thereby obstructing the

-return of the ink from the pen and subreser-

volr to the main reservoir; bat when the ink
i8 brought into direct contact with the inner
surface of the reservoir, and particularly at
1ts under side, the point where that wall is
most certain to be moist, the ink will trickle
and travel downward in the main reservoir
along that wall or surface without forming

words, the ink being returned to the inner
end of the feed-baris taken charge of by the
ordinary surface attraction that is the basis

of capillarity between two surfaces when ad-

jacent and is readily and promptly earried

down to and mingled with the ink remaining.
75

in the main reservoir. Another result of this

construction of air-duct and fissures is the

complete control of the ink when the reser-
voir is full and rearly full, as well as when
it 18 nearly empty. When an air-duct opens
i the rear end of the feed-bar anywhere else,
1t 18 'subject in certain positions of the pen to
invasion or gush, because the inner end of
the air-duct may be uncovered in whole orin
part, and when the surface of the ink in the
reservoir does fall below the top side of the

air-duet and the air-inlet opening is not.

closed air is free to enter and is almost sure

S0

to enterin excess, there being no control over

1t for the time, and the quantity of ink in the
reservoir being still large ink gush is likely

to occur, particularly when aided by the fluid

momentumof theinkoriginated by somesud-
den movement of the hand holding the foun-
tain-pen—that is to say, downward motion

- being given to theink by some sudden move-
‘ment the momentum of the ink, being a fluid,

Q0
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causes gush or outflow at existing openings

or fissures before the momentum of the fluid
1s overcome. It being made impossible by
my Invention to uncover the air-duet outlet
O" while the opening O is not closed, and

thereby to admit air into the reservoir until

thefountain is nearlyempty whenitislocated

as shown and to fake the ink out of the auto-

matic control of the pen and the valve-open-
ing O, theink in both reservoirs, particularly
in the main reservoir, is ap all times under
complete automatic control,howeverenlarged
the reservoir may be and however increased

| the amount of ink it containg, . This part of

my invention therefore combines the writing-

pen and the fountain orsource of ink-supply

In a single integral device in which the writ-
Ing-pen has automatic and as complete.con-
trol over all the ink in the two reservoirs and
the fissures as the ordinary writing-pen has

over the ink which it .takes up when dipped

in an inkstand.

Thus far my invention has been deseribed

without distinction between an air-daet sim-
ple, unadjustable, and unchangeable at will
and one that is changeable and adjustable at
will. The first is shown in Figs. 3and 8, and

| the other in Figs. 1, 2, 5, 6, 8, 9, 10, 12 to 22,

inclugive. A 'is a movable adjusting wedge
or piece, with or without the extension A’ for
covering the air-duct. The size of the rear
end of the air-duct D and outlet at O’ may be
varied by moving this adjustable adjusting-
plece, thereby increasing or diminishing and
regulating the size of theair-bubblesadmitted

. | t0 the reservoir and also the amount of ink
Into drops or adhering and remaining in such | flow. | o o
relation to the capillary fissures and air-duct i I am aware that it is not new to simply

10O
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- writing-pen.
the outer air.

10

locate the inner end of an air-duct at the !

lower side of the feed-bar of a fountain-pen
in the broadest sense. Such anarrangement
is shown in my Letters Patent of the United
States No. 307,735, dated November 4, 1834;
but in that invention the inlet- -opening of the
air-duct is not in the automatic control ot the
Its outer end is freely open to
As related to the pen 1t 18
wholly in the plane of the lower side of the
feed -bar and has no control or regulating
power as to air-inlet, that is at once c,emplete

automatie, and sub,]eet to the action of the

user of Lhe pen in writing.  Thecapillary fis-
sures and the air-duet in that patentand in-
vention are separated or are only related to
each other by the "separate connection of

" both at their inner ends with the main reser-
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voir and not otherwise funectionally througn-
out or throughout their functioning. At
their outer. ends they are mdependenb or in
no W&} completely related and controlled by
the writing-pen or any otherdevice whatever,
either automatically or otherwise. Conse-
quently the pen so made is not as reliable as
is now required, does not have a flow of ink
that is now eonsldered satisfactory or neces-
Sary, and issubject toink-gushes,even where,

as in that patent, thée air- .duet is aecempemed |
by capillary fissures, the function of whichis |-

to conduct the mk fmm the main reserv 01[‘
to the pen. |

In the invention herein described the rela-

tions of the writing-pen P and its ink-valve

opening O aresuch, bothto the fissures and to
the air-duect, as to give complete, differentiat-
ing, and eutom..- tic eontml over them and the

"contents of both reservoirs at all times and to
avoid the objections that exist to an air-duct

and fissures located and related like those re-

ferred to in my Letters metent ahoxe men-

tioned. |
While I prefer to associate the feed-bar and

automatic ink controlling and feeding de-
vices so far described with a fountain, nozzle
and cap having the elastic conical joint de-

scribed between them, they may be applied,
used, or combined with a fountain or holder
and a nozzle in which the joint is of the serew-
‘thread and shouldér type and in which the

cap has a cylinder-like opening in its front
end that fits a eylindrical part of the nozzle
or holder.
erableand valuable portion of the advantages
of automatic ink feed and movement secu red
thereby that have been already mentioned,

but with limitations due to the smaller reser-

- voir possible when that kind of joint is used,

to the use of more and thicker material in the

fountain, the nozzle, and the cap, to less per- |
fect control over the ink, and to other de-

fects. Such an arrangement of parts 1s
shown in Figs. 12 and 13, Sheet 2. Here also
the size of the air-duct D may be varied by
the use of the adjustable or adjusting device
A, (shown in Figs. 14 to 22

698,881

‘the pen.

This may be done and a consid-

meluewe ,) or the"

-

without adjustment devices at the rear end,

as shown in Fig. 3; but in each case the air-
outlet opening O eennot be located imme-
diately ed]aeent to the inner and lower wall
of the reservoir, since the screw-thread por-
tion of the nozzle intervenes, and therefore

70

will not work with completest or most perfect

facility and satisfaction. The adjacent part
of the screw-thread portion of the nozzle can-
not be made strong enotugh and yet thin
enough to allow the opening O’ in the feed-
bar to be located adjacent to the inner wall of
the reservoir, since it would become foo weak
and fragile, unless it may be said, the air-
duct 1s contmued thleuﬂh the nozzle inner
end, the juxtaposition fer whlell is not eaey
to secure.

The rear end of the air-duct D may ‘what-
ever form of nozzle is used, be located and
conducted through any other portion of the
rear part of the feed bar, as by a connected
channel or groove formed anywhere in 1ts
outside and straln'ht or spiral or by a diagonal

poemble adjacent to the IDSIde wall of the
reservoir.

The capﬂl&ly ﬁssmes,- and prefela,bly' all
of them, continue under the writing-pen P

‘and toward the nib of the pen till they rise in
a curve, as shown, to the under surface of
the mb where they terminate, having no

other eutlet at that end. The ink traverses

“the fissures under Cdplll&l'y action, and when
ink movement is not nomehow normally
checked or improperly hindered-or interfered

75
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channel eonnectmﬂ‘ the forward pa,rb ef the
air-duct and an 011t81de channel or air-duct
formed in the under and outside of the feed-
bar, all of these terminating as closely as

.@'—.
: oLy |

i00
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with it is. brouﬂht into such relations with

the pen-nib tha,t it will be transferred there-

from to paper in the ordinary way in using

When not used as fast as so delw- -
TIGC

ered to the pen, it follows the ad]aeent Sur-
faces upwerd or backward and fills the sub-

reservoir R’ uptoandineluding the opening O.

The fountain or reéservoir, the nozzle, the
feed bar, and the cap of the fountain - pen
shown in this application are composed of
hard rubber, the substance now usually em-

115

ployed, or may be made of some equivalent

material.
In thisinvention.and speelﬁeatlen the hol-

low plug or nozzle is a tubular piece seated in.

a conical chamber and in such relations there-
to as to form a non-capillary joint or be capa—
ble of forming such joint between the inner
end of the eomeal seat and the elastic inner
end of the hollow plug or tubular piece N.
I claim as my invention—
1. A feed-bar F prowded with an air duet

| or Gh&nnel D.-

120

125

A feed-bar It prowded with an air duet

or eha,nnel D, and the automaticink- valve or

mlet-opemnﬂ' O, in combination.

3, A feed-bar I of a fou ntain-pen, provided

with an air duct or channel D and a eeplllary

feed-bar may be “nade entirve in one pieceand i fissure or fissures S.




4. A feed-barT of a fountain- -pen, provided.

f
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cating with the air-duct and located at 1ts for-

with an air duet or echannel D, a capillary fis- | ward end

sure, or fissures, S,

“an air-inlet opening O communicating with

theair-duet D and located at its forward end.
5. Thefeed-barof afountain-pen, provided

with an air duet or channel D, the subreser-

voir R', a eapillary fissure, or fissures, S, and,

in combmatlon an air- 1nlet opening ) com-

10

municating Wll;h the air-duct D and located

-at its forward end.

6. Thefeed- barof&fountmn -pen, provlded
with an air duct or channel D, a subreservoir

"R, a capillary fissure, or ﬁssm‘eb S, and, in

combination, an air- inlet opening O commu-
nicating with the air-duect D and located at

. its forward end and made in and through the
- pen P.

20

7. The feed barof a fountam-pen provided

with an air duct or channel D, a subreservoir

R, a capillary fisstire, or ﬁssur'es S, and an

air-inletopening communicating mth the air- -
“duct D and located at its forwa,rd end, in com-

bination with the main reservoir R.
8. Thefeed-barof afountain-pen, provided

- withan airduet or channel D, a subreservoir

R',a capillary fissure or ﬁssm'es S and an air-

. inlet opening O communicating with the air- |

0
35
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duect,in combination with the main reservoir

R, and with the conical nozzle N seated in a
.-comcal chamber in the forward end of the

fountain or holder forming an elastic eomeal

joint between them

9. Thefeed-bar ofafmintmn -pen, })I‘()Vlded
with an air duet or channel D, a capillary fis-

~sure, or fissures, S, a wmtmw-pen P,.and, in

combination, an mr-mlet opening O therein

| eommumcatmﬂ' with the au* duet D and 10-
-cated at its forwa,rd end. |

10. A feed-bar F of a fdunt&m -pen, pm-

. vided with an air-duct D, a subreservoir R/,
. & capillary fissure, or ﬁasures S, a Wl‘,ltlIlU-
- pen P, and an aw-mlet Opemnﬂ* O communi-

| 5'3'

_Latlﬂﬂ' with an air- -duet D, in and with which

the ink conducted to the subleservmr R’ by

the fissure, or fissures, S, acts automatically
-to close or open the mlet Openmn‘ to the air

by a valve-like action. -
11. The feed-bar of & founta,m -pen, pro-

vided with an air ductor channel connecting

at its forward end with a sub ink-reservoir 10-

~ cated under the writing-pen and at the other |

-end with the main ink-reservoir only at the

lower side of the lower or forward end of the |

55
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- end with the main ink-reservoir only at the

main ink-reservoir, and also provided with a

- capillary fissure, or fissures, eanneetmrf the
.1W0 reservon's

The feed-bar of a fount&m pen
V1ded with an air duct or channel connecting

at 1ts forward end with a subreservoir 10-,

cated under the writing-pen and at the other

lower side of the lower or forward end of the
reservoir, with a capillary fissure, or fissures,
connectmn‘ the two reservoirs, and a,lso in com-
bination with an air -inlet opening communi-.

and in eombmatmn with

pro-.

i

13. The feed-bar of a fountain- -peu, pro-
vided with an air.duct or channel eonnecting
at its forward end with a sub ink-reservoir lo-

cated under the ertmﬂ'-pen and at the other

end with the main ink-reservoir only at the

lower side of the lower or forward end of the

main reservoir, with a capillary fissure, or
fissures, eonneetmﬂ' the two reservoirs, with

an air-inlet openinﬂ' communicating with the
air-duct at its forward end and a,lcso Wlth a

secondary reservoir at its rear end.
- 14. The feed-bar of a fountain-pen, pro-
vided with an air duct or chaunel connecting

at 1ts forward end with an ink-reservoir lo--

cated under the writing-pen and at the other
end with the main ink-reservoir only at the
lower side of its lower or forward end, with a

capillary fissure, or fissures, connectmﬂ‘ the
two reservoirs, and also in combmatwn with

an air-inlet and ink-valve opening located
andcomm umcatmw wnh Lhe atr-ductatitsfor-
w&rd end.

15. The feed- bar of a fountam pen
vided with an air duet or channel connecting
at its forw

with the main reservoir only at the lower

‘side of its lower or forward end, with a capil-

lary fissure, or fissures, connecting the two

and ink- Valve opening located and communi-
cating with the air-dact at its forward end,
and :a.lso with the subreservoir atits rear end

v1ded with an alrductor c¢hannel connecting

cated under the wrltmfr-pen and at the other
‘end with the main ink-reservoir only a$ the
lower side of its lower or forward end, and
also with a capillary fissure, or fissures, con-
necting the sub ink-tfeservoir with the main
ink-reservoir only at the lower side of the
lower or forward end of the main reservoir.

~ 17. The feed-bar of a fountain-pen, pro-
vided with an air ductor channel connecting
at its forward end with a sub ink-reservoir lo-
cated under the ertmﬂ*-pen and at the other
end with the main ink-reservoir only at the
lower side of its lower or forward end and
also with a capillary fissure, or ﬁssures con-
necting the sub ink-reservoir with the main
ink-reservoir only at the lower side of the
lower or forward end of the main reservoir,

in combination with the ertmﬂ'-pen prov1ded_ -

with an air-inlet opening..
18. The feed-Dbar of a fountain- pen, pro-

mded with an air duct or channel connecting

at its forward end with a sub ink-reservoir 10—
cated under the writing-pen and at the other
end with the main mk-—reservmr only at the

pro-

reservoirs, in- combination with an air-inlet

-at its forward end with a sub ink-reservoir Io- |

75
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ard end with a subreservoir located
under the writing-pen and at the other end

106

‘The feed-bar of a fountain - pen, pro-

i05

ITG

1:_['5'
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(25

lower side of its lower or forward end with a

| caplillary fissure, or fissures, connectmw the

sub ink-reservoir with the main mk—reservow
at the lower side of its lower or forward end,
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ind, also, in combination with an air-inlet and

ink-valve opening located and communicat-
ing with the air-duct at its forward end and
also with the subreservoir at its rear end.
19. In a feed-bar provided with a fissure or
fissures for conducting the ink from the main

reservoir to the writing-pen, an air-duct for

conducting air to the reservoir, provided
with means for increasing or diminishing the
size of the air-duct at will. | -

20. In afeed-bar provided with a fissure or
fissures for conducting the ink from the main
reservoir to the writing-pen, an air-duct for
conducting air to the reservoir, provided with
means for increasing or diminishing the size
of the air-duct at will, consisting of an ad-
justable device A.

21. In a feed-bar provided with a fissure or
fissures for conducting the ink from the main
reservoir to the writing-pen, an air-duct for
conducting air to the reservoir, provided with
means for increasing or diminishing the size
of the air-duct at will, consisting of an ad-
justable device A for increasing and dimin-
ishing the area of the outlet-opening at the
rear end of the feed-bar.

22. In a feed-bar provided with a fissure or
fissures for conducting theink from the main
reservoir to the writing-pen, an air-duet for
conducting airto the reservoir, provided with
means for increasing or diminishing the size
of the air-duct at will, consisting of an ad-
justable device A for increasing and dimin-
ishing the area of the outlet-opening at the
rear end of the feed-bar, in combination with
an air-inlet opening at the forward end of the
air-duet. ' ' '

93. The fountain or reservoirof a fountain-

pen provided with a conical chamber at and
near its open end, the mouth of which is thin
and elastic, and the nozzle of a fountain-pen
the rear end of which is externally conical in
form and the extreme end of which is thin
and elastic, making between these conical
surfaces an elastic joint that is non-capillary.

24. Thefountain or reservoir of a fountain-
pen provided with a conical chamber at and
near its open end, the mouth of whichis thin
and elastic, and the nozzle of a fountain-pen

the rear end of which is externally conical in

form and the extreme end of which is-thin
and elastic, making between these conical
surfaces an elastic joint thatis non-capillary
at its outer end by contact. o

25. Thefountain or réservoir of a fountain-
pen provided with a conical chamber at and
near its open end, the mouth of which is thin

and elastic, and the nozzle of a fountain-pen
the rear end of which is externally conical in

form and the extreme end of which is thin
and elastic, making between these conical

surfaces an elastic joint thatis non-capiliary.

at both ends by contact. |

26. The fountain orreservoirof a fountain-
pen provided with a conical chamber at and
near its open end; the mouth of which is thin
and elastic, and the nozzle of a fountain-pen

\

form and the extreme end of which is thin

‘and elastic, making between these conical
surfaces an elastic joint that isnon-capillary
‘at both ends by contact, in combination with

a feed-bar provided with an air duct orchan-
nel connecting at its forward end with an air-

inlet opening and at its rear end with the

-
Q u

| the.rear end of which is externally conicalin
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main reservoir at the lower side of the lower

or forward end of the same. -

97. The fountainor reservoirof a fountain-
pen provided with a conical chamber at and
near its open end, the mouth of which is thin
and elastic, and the nozzle of a fountain-pen
the rear end of which is externally conical in
form and the extreme end of which is thin
and elastic, making between these conical
surfaces an elastic joint that is non-capillary
at both ends by contact, in combination with

a feed-bar provided with an air duct or chan-

nel connecting at its forward end with an air-

inlet opening and at its rear end with the

main reservoir at the lower side of the lower
or forward end of the same, and provided at
its front end with an air-inlet opening acces-
sible to the ink in the sabreservoir for auto-
matic valve action in openingand closing the

air-inlet. -

28. Thefountain or reservoir ofa fountain-
pen provided with a conical chamber at and

‘near its open end, the mouth of which is thin
and elastic, and the nozzle of a fountain-pen-

the rear end of which is externally conical in
form and the extreme end of which is thin

and elastic, -making between these conical

surfaces an elastic joint that is non-capillary

‘at both ends by contact, in combination with a-

feed-bar provided with an air duct or chan-

‘nel connecting at its forward end with an alr-
inlet opening and at its rear end with the
‘main-reservoir at the lower side of the lower
or forward end of the same, and also with a

capillary fissure or fissures connecting with
the main reservoir and with the writing-pen.
29. A feed-bar of a fountain-pen-provided

‘with an air-duct and one or more-capillary
fissures fitting and filling the interior cham-
‘ber in the rear and elastic end of a nozzle and

expanding the same to form, by contact, an

‘elastic non-capillary joint with the conical

chamber in the front end of the reservoir in

_which’-it is seated.

30. In a fountain-pen and in combination,
three elastic non-capillary joints, by contact,

one between the cap and the fountaln, an-

other between the fountain and the nozzle,

and still another between the nozzle and the

feed-bar. -

31. An elastic non-capillary joint between
the rear end of the thin nozzle of a fountain-
pen and the adjacent surface of the fountain,

formed by elastic contact without the aid of

4

screw-threads.

32. In a fountain-pen, surfaces in the form
of three truncated female cones in combina-
tion with four surfaces in the form of male
cones, forming three air and ink joints, one

30
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- between the feed-barand the nozﬂe, another

10

I5

between the nozzle and the fountain, and still
another between the holder and the cap, sub-
stantially as shown and deseribed.

33. A feed-bar provided with a surface in

the form of a male cone inserted in a seatin
the form of a truncated female cone provided
in the rear end of the nozzle, in combination

‘with a nozzle provided with a surface in the

form of a truncated male cone inserted in a
seat in the form of a truncated female cone
provided in the forward end of the fountain,
and also with a fountain provided on its front
end with a truncated male cone inserted in a
seat 1n the form of a truncated female cone

- provided in the open end of the cap.

20

25

04. A feed-bar provided with a surface in-

the form of a male cone inserted in a seat in
the form of a truncated female cone provided
in the rear end of the nozzle, in combination

with a nozzle provided with a surface in the .

form of a truncated male cone inserted in a
seat in the form of a truncated female cone
provided in the forward end of the fountain,
and also with a fountain provided on'its front

end with a truncated male cone inserted in a

seat in the form of a truncated female cone

- provided in the open end of the cap, the open

30

face.

35

end of the cap being provided with a short

truncated male cone on its exterior end sur-

35. In the feed-barof a founta,iu-pen, Pro-
vided with an air-duct, a movable part made
adjustable for increasing or diminishing the

‘dimensionsof the air-duct and controlling the

air movement into the reservoir. | -
86. In the feed-bar of a fountain-pen, pro-
vided with an air-duct, a movable part ar-

‘ranged to diminish the size of the air-duct

40

when moved toward the forward end of the
feed-bar and to increase the size of the air-

duet when moved in the opposite direction. |

698,881

37. In a feed-bar of a,_fountain-pen, pro-

vided with an air-duct and one or more capil-

lary fissures, a movable part for increasing
or diminishing the size of the air-duct and
controlling the amount of air inflow.

- 33. A feed-bar of a fountain-pen in combi-

nation with an adjustable part A for increas-

ing or diminishing the air-supply to the res-
ervoir of a fountain-pen. |
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39. A non-capillary joint by contact,formed

posed of hard rubber or other equivalent ma-
terial and a conical seat in the top of a re-
ceptacle for fluids. = | |

40. In a receptacle for fluids provided with
an inwardly-tapering mouth related toan out-
wardly-tapering hollow plug or nozzle com-
posed of hard rubber or other equivalent ma-
terial, a non-capillary joint formed between

between a hollow elastic conical plug com-
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the inner edge of the nozzle and a correspond-

1ng surface of the mouth of the receptacle.
41. In a receptacle for flunids provided with

aninwardly-tapering mouth related to an out-

wardly-tapering hollow plug or nozzle com-

posed of hard rubberor other-equivalent ma-

terial, a non-capilliary joint formed between
the inner edge of the nozzle and a correspond-
ing surface of the mouth of the receptacle by
the elastic resistance of the corresponding
part of the inner member. =

42. In the mouth of a receptacle for fluids,
a conical chamber or seat and a conical hol-
low plug composed of hard rubber or other
equivalent material forming a non-capillary
joint between the inner end of the conical
seat in the receptacle and the elastic inner
end of the hollow plug.

LEWIS E. WATERMAN.

Witnesses:
- W. I. FERRIS,
EDWARD S. BERRALL.
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