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To all whom it may concern:

~ Be it known that I, LEWIS E. WATERMAN,
a citizen of the Umtefl States, residing in the

city of Brooklyn, county of Kmﬂs and State

of New York, have made a new '111(1 useful

Invention in I‘ountmn-Pens and Vessel-Clo-

sures, of which the followingisaspecification.

My invention relates to ]omts and means of
uniting and separating different parts consti-
tuting a fountain-pen and to their efféects in.

strenﬂthemnﬂ the pen and making it more

dumble Smlple reliable, and easy in use and
As the new ]omt or joints are’
or may be made non-capillary in the sense’ |

manip LﬂELthI]

that they resist and prevent the passage of
fluids through the joint by capillary action,
my invention also relates to means for clos-

ing vessels and receptacles for fluids and

other contents.
It also relates to the formation Of air-tight

joints as well.
1Two of the obJ ects of my 1mprovements are

to prevent the movement and escape of nk
by capillary action and otherwise and to pre-
vent or control the admission or passage of
air. --
Other objects, alao, are to avoid the use of
shoulders i n the formation of a joint; to pro-
duce 8

Surs uhe outside of the pen for the

comfort ¢. che fingers; to avoid the tendenecy

to displacement of the parts in the handling | limited to those of my own make.

of the pen; to avoid the tendeney to disturb
or Injure ¢ the ink- -joint, or the joint between
the nozzle and the reservoir, in removing
the cap and in using and handhnw the pen
generally; to aid the ink-joint posmvely by

making it more effective; to strengthen the
pen structmu: rally at the pomt ﬁhere hereto-

iore it has been weakebt to obtain frre&ter

ease and facility with Whleh the parts 111&37 be
taken apart, cleaned, manipu--

put together,
lated, or 1Ied and, finally, to promde anew
st}rle of cap and a new manner of securing
the cap to the barrel or to the holder.

1 attain the objects of my invention by the
mechanism illustrated in the accompanying
drawings, in which—

I‘wme 1 is a longitudinal sectional view of
a1 entire pen. Fig. 2 18 an enlarged sec-

parts in

nozzle N 1s attached.,
writing-pen P and also makes the ink-joint
| with the fountain or handle.
to provide a joint or joints sufficiently tight

M and approximately continaous

tmnal view of the entire nozzle, the ad jacent

parts of the reservoir, fountmn or handle,
and ELISO of the cap, alli in ]mtapomtwn
3 1is a sectional.view of the pm*-ts shown in

I’lﬂ‘

Fig. 2, but with all the parts in final posi-
13101:18 and Tanctional relations. Fig. 4 1s a
sectional view of an entire fountam -pen, in

which, the ink-joint between the nozzle and
thereservoirisa jointin which ascrew-thread
18 employed
the entire nozzle and the adgaeent parts of
the cap and handle as shown in Fig.
u*ztapo&tmn, and I‘lD‘ Uis a sectmnal view

Fig. 5 is an enlarged view of

4 In

_mal posﬂzlons zmd funemonaﬂ 1’*@1;::,-
tions.

Similarlettersrefertosimilar parts through-

out the several views.

I is the fountain, reservoir, barrel, or han-
dle that contains the ink K and to Whleh the
The nozzle carries the

The barrel and
the nozzle together hold the ink, the writing-
pen, and the ink-duct or feed-bar, and may
be called the ‘“holder.”

C is the cap.

D is the ink-duct or feed- bm used to con-

'duet the ink 1‘1‘0111 Lhe fountain to the writing-

pen_either by capillary action or otherwme?
according to the kind or make of fountain-
pen; EL]ild my invention is apphe&ble to most

if not all kinds of fountain-pens, not being

O, I'igs. 5 and 6, represents an improved
ink- JOlnt but without a shoulder- -boss, and
which otherwise and so far as the action of
the - immediate joint itself 1s concerned is
made in the way hitherto practiced. The face
of this ink-joint on the forward end of the ink-
fountain is undercut inwardly in the usual
way. The corresponding face on the nozzle

| is similarly undercut inwardly or away from

its" end, and both of these undercuts are ex-
tended around the entire joint-surfaces. In

Fig. 5 the joint O is shown slightly open, as
indicated by the large opposite black cones
shown at that point and having their bases
toward each other, and at top with one screw-
thread space and at bottom two thread-spaces,
(shown in black,) thereby indicating the ab-
sence of the thread and the presence instead
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of an air-space or ink-receptacle and the pres-
ence of ink or air. When these parts are
screwed together, as shown in Ifig. 6, the outer
edges of the adjacent joint - surfaces first
make contact when accurately tooled and are
forced together by means of the screw-threads
with such close contact as to prevent the es-

-cape -of the ink by capillary action or other-

wise, or of air, as far as possible. This joint
as ordinarily made in fountain-pens has on
one side or the other of it a collar enlarge-
ment or boss which acts as part of the shoul-

~der against which the other part of the joint

1s forced by the secrew-threads. This old form
of ink-joint is not altogether satisfactory.
The nozzle has to be entered carefully until
the threads ‘“‘take,” and then the nozzle has
to be carefully and completely screwed up
and into position, as shown in Fig. 6, in order
to make a satisfactory joint. Thistakes time

and care fto make it and close attention to

maintainit. The serew-threads cut away the
material and weaken the pen structurally at
these points, and where the threads are them-
selves cut away the material is still further
structurally weakened, and that,too, at a joint
or point of junction where all the strains cen-
ter at whichever end of the pen force may be
For this kind of joint and for other
joints I substitute and prefer the joint M.
(Shown in Figs. 1 to 3, inclusive.) In this
new joint the rear end of the nozzle is of a
truncated-cone shape, diminishing from the
central portion of the nozzle toward its rear
end, and the fountain, reservoir, or barrel
part of the joint consists of a female cone
widening outwardly to receive the small end
of the nozzle-cone. These male and female
cones are not necessarily made throughout
in exact counterparts, so as to make contact
and fit aceurately from end to end and with-
out pressure, but preferably so as to come to
a bearing under pressure when the thinner
parts are expanded and conformed or forced
into place for the purpose of making the joint
solid, stable, and satisfactory. If madeorigi-

- nally as exact fitting counterparts, the rub-

5o

55

6o

bing of the inner surface at the rear end and
thicker portion of the inner or female cone
of the fountain or barrel against the opposite
part of the male nozzle-cone in ordinary use
will slowly grind away those parts of the
cones first instead of the thinner part at the
forward end of the female cone, which, being
thin and composed of elastic material, will
give or yield more readily, and therefore not
grind away so fast. Itsopposingsurface will
also wear less. |
As shown in Tig. 2, the nozzle-cone enters
the fountain, reservoir, or barrel cone more
freely and quickly than the threaded end of
the nozzle (shown in Figs. 4, 5, and 6) enters
its seat, and may therefore be more easily
and promptly brought into position and to
first contact, whereupon, the proper force be-
ing applied, the nozzle may be forced into

position, as shown in Fig. 3, with the oppo- |

r

site cone-surfaces in contact, but particularly
in more complete and grasping engaging and

‘non-capillary contact at the front end and

mouth of the female cone, which, being at
that point thin and also elastic and capable
of expansion and change of form, will con-
form itself to the outside of the nozzle-cone,
even when the parts are not made so as to
fit accurately in the first instance, and that
without undue expansion or modification of
form. I find that this makes a superior non-
capillary ink-joint, which is in practice ef-
fected with less manipulation than the old,
and leaves the pen at that part where the
fingers are likely to come in contact with it
practically smooth and without any objec-
tionable shoulder, particularly when the for-
ward end of the barrel or reservoir is slightly
rounded or beveled on its outer edge, and
also stronger at that point than before, this
rounding also contributing to the elastic con-
formation and molding of the parts together,
because of the thinness of the material there.

It will be perceived from the foregoing de-
scription that instead of making the ink-joint
by forming and forcing into contact the care-
fully - prepared adjacent reverse undercut

surfaces or edges, as shown in Figs. 4, 5, and-

6, the union of the parts is effected through
the cone shape, progressive thinness, and elas-
ticity of the conforming parts of the mech-
anism, the joint union of or between the two
surfaces being sufficient to overcome capil-
lary action and the escape of the ink at the
joint during manipulation and also during
contact of the fingers while using the pen in
writing, as well as to overcome air movement.
Even if the heat of the fingers produces ex-
pansion, as it may to some extent in some
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cases, the joint may still be made or adjusted -

and readjusted and kept perfect. As the
parts wear in use the opposing joint-surfaces
making contact are more capable of being
renewed and extended than in the other kind
of joint, and therefore tend to automatically
improve in joint action and prevent the es-
cape of the ink with more certainty and ease
and that without returning the pen to the
shop to be tooled or otherwise have its joint
remade. I make a similar joint in a similar
way between the cap C and the fountain F,
as shown in all the figures from 1 to 6, in-
clusive—that is, both in relation to a screw
Ink-joint and to a conical ink-joint, but par-
ticularly in relation to the latter, as shown
in Figs. 1, 2, and 3, in which the outer sur-
face of the forward part of the fountain, res-
ervoir, or barrel I and the nozzle N are both
cone-shaped, diminishing toward their for-
ward and rearward ends,respectively,thereby
forming an outer continuous male cone on
the complete holder, which is inserted into
the female cone, chamber, or surface formed
in the forward end of the cap C. Ilere, also,
the forward end of the cap or outer cone of
the joint first makes contact at G, as shown
in Fig. 2, and then by continued pressure fur-
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ther and more extended contact is made, com-
pleting the joint M', as shown in Fig. 3. This
18 accomplished not simply and alone be-
cause the adjacent or related parts have the
forms of opposite cones, but because the outer
end of the cap and eap-cone is composed of

material made capable of expansion within.
elastic limits and is or may be in addition

also made thinner there than elsewhere by
means of a bevel on its outer edge or lip,
thereby being given increased flexibility,

clasticity, and capacity to conform to and

make a joint with the male cone of the foun-
tain inserted within the female cone, asshown
in the form of the cap C. Here, too, the act
of ingertion is more simple and easy, and the
effort necessary to perfect the joint and hold

the cap in position and also that to release it

18 much less than where the usual method of

uniting the cap and holder is employed, in

which the two surfaces are made parallel and
carefully given sizes such that they will fit
and hold to each other by contact through-
out their length and by the aid of a shoulder
against which the forward or open end of the
cap makes contact. The upper or top end of
the reservoir or barrel F, as shown in Fig. 1,
Is also given a corresponding taper, so that
when the cap C (shown in that figure in dot-

ted line) is applied to that end of the holder

it will make a holding or union joint there-

with and will remain attached thereto, after

having been placed in position, with corre-
sponding ease and without careful prelimi-
nary or maintained fitting as of any new cap
in the shop and without the usual careful
manipulation by the user. When usedin this
position, however, the joint performs a func-
tion of maintaining therelation of the parts—
that 1s, of holding the cap in position only—
whereas when applied to the forward end of
the holder I, as shown in full lines, Fig. 1, ad-
ditional functions are performed which have

their relations to the useful functions and op-

erations of the fountain-pen broadly and gen-
erally. |

In the old kind of joint made by parallel-

conforming and carefully-fitted surfaces and
shoulders, whether these surfaces are cylin-
drical or conical in form, it is impossible to
make an alr and ink tight joint or to maintain
1t if made; but when the joint is formed in
the new way herein described an ink-tight
joint is easily and quickly made during ma-

nipulation and also during manufacture, and

also easily and quickly unmade. If desired,
an air-tight joint may also be formed in the
same way and beeasily and quickly made and
unmade, |

- It isa marked and characteristic feature of
my joint that it permits and provides for the
use of leverage in making and unmaking or

loosening the joint between the outer and the

inner member and separating them, and this
is true as to the joint for securing the nozzle
and the barrel together, as well as to that for
securing the barrel and the cap together. In

| the old form of serew-shoulder joint between
the nozzle and the barrel, as well as in the

cylindrical joint between the holder and the
cap, leverage always was and is a menace and

frequently caused and causes a fracture of

the parts, owing to the unyielding rigidity of
both of these joints; but in my new joint the
leverage is an advantage in making and in
unmaking or loosening and separating the
parts of the joint and also in case of acci-
dental blows or pressures upon either part or
at either side of the joint, since leverage when
applied to my pen acts automatically to re-
lieve, unmake, or separate the joint safely
without danger or breakage, as in the case of
the old joint. The outer or closed end of the
cap and the projecting end of the nozzle, in

which last the writing-pen is held, furnish in

the case of the conical joint the handle or
long arm of the lever and give complete and
safe control over the joint under all circum-

stances without menace to or danger of break-

age of the parts. In other words, while the
projecting end of the nozzle of the closed
outer end and half or more than half of the

cap, which are necessary to the manipulation

of the parts, as well as to the functioning of
the old-style fountain-pen, are at the same
time a menace or a danger to that pen, be-
cause of the leverage, strain on and breakage
at the joint which they cause, produce, or
promote, the same projections in my inven-
tion not only facilitate or help the making

and unmaking of the joint to a greater ex-

tent, but instead of being a menace to the
joint they furnish protection to it and the

parts forming it and to the integrity of the

whole fountain-pen. Underleverage strains
that will break the pen at the old joint my

pen will loosen its joint and allow the parts

to be separated without injury at the joint or
elsewhere. | |
“Again, if pressure or force be brought to
bear, say, suddenly or by a blow directly upon
the pen at and opposite the old joint—say
when backed with ayielding support, as cloth-
ing or the human body—fracture of the neck
of the nozzle is likely to oceur; but if a like
pressure or blow under like condifions is
brought to bear upon or directly over the
joint in my fountain-pen no fracture will oc-
cur, because the struecture is thicker and
stronger there than elsewhere and also be-
cause the parts that form the joint will yield
(not being held together rigidly by screw-
thread meansof attachment) and separate be-
fore they will break. This is true, although
the areas of the contact-surfaces of my joint
are much greater than those of the old joint

and give a larger joint surface or bearing, be-

cause In my joint these surfaces are located
lengthwise nearly parallel with the longitudi-
nal axis of the fountain-pen and overlap each
other, while those of the old joint are loecated
at right angles with the axis and are cut well
into the substance of the pen, and so0 as to
leave only a slender neck of material to re-
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siststrains. Hardly anything excepta crush-
ing force can break my pen at and near the

joint if brought directly to bear there, since

the material is solid from euulmfel ence to
axis, except for one or more fine capillary
fissures and a small air-passage. An addi-
tional advantage is that the ink-joint is pro-

tected from all initial strains by my preferred

construction, in which the cap has its joint-
bearing directly upon the barrel, reservoir,
fountain, or handle itself and not upon the
nozzle, as is and was customary when the old
screw-thread and shoulder-joint is or was
used. The alm everywhere and always is in
my invention to diffuse all strains. In the
old pen there was, however, a sort of fatality
due to bad ideas and construction, not only
to concentrate strains,
them at and upon the weakest part of the
whole structure. Consequently these two
cone-joints, one outside of the other, mutu-
ally help, strengthen, and relieve each other,
making the fountain-pen stronger at and op-
posite the ink-joint, where it was before the
weakest and mostliable to break and leaving
the holder part of the fountain-pen smooth
and more pleasant to the fingers. As shown
in Kigs. 4, 5, and 6, the eap-join-t, being made
between the cap and the barrel only or pref-
erably, protects the serew-thread, ink-joint,
and parts structually as well from leverage
strains, because when force is applied to the
cap 1t relieves itself by opening its joint with-
out stress upon the ink-joint and nozzle, the
surfaces being cone-shaped and therefore pre-
venting contact and leverage until the cap is
1oosened and when loosened no lever action
can be produced upon the joint by the cap,
since the loosening separates it from its ful-
crum. Thesameistrue,in its own measure,
as to the ink-joint and leverage action upon
its related parts.
shoulder-joint promotesstrain,while the cone-
joints relieve all strains coming from all or
any directions.

It will be observed that in Figs. 1, 2, and 3
these two separate joints, formed substan-
tially in the same way, are in juxtaposition,
being formed one outside of the other and in
Sueh relation that the completion, pertection,
and maintenance of the inner joint is alded
by the outer joint at will through the pres-
sure made at will by the cap upon the thin-
ner or tapered forward end of the fountain
or barrel If, thereby compelling closer con-
tacts between the cone of the nozzle and the
cone of the fountain or barrel. On the other

hand, the construction, solidity, and perfec-

tion of the inner and strictly ink joint and
parts aild 1n perfecting and maintaining the
joint between the cap and the holder by fur-
nishing a thicker, more solid, and less yield-
ing bearing and ‘surface upon and against
which the cone or taper surface on the inner
part and end of the cap makes contact, and
otherwise. In other words,all the parts con-
tribute in making and maintaining each and

but to concentrate

The screw - thread and

L

Justment at will.

- all of the joints concerned and in giving them
-strength, as well as ease, certainty, and facil-
ity of enﬂ‘aﬂ'emeut and disengagement and
general opela,tlon -

Where the capis applied asshown in Figs.
4, 5, and 6, the conformation of the cap,
through the flexibility and elasticity of the
thinner part of the cap at and nearits mouth

fountain or barrel Iff at the point of contact,
more or less there compressing, shaping, and
contorming the holder to itself in- the act of

forming the joint by a sphincter-like action,

so that there is everywhere, as shown in all
these figures, a distinet operation of conform-
ity set in motion between all the parts, due
to the peculiar shape and thickness or thin-
ness of the forward part of the cap C and also
to those of all the other parts.

When the cap is removed from the holder
for the purpose of uncovering and using the
writing-pen, it will be found that the cone on
the forward end of the nozzle and that formed
on the forward end of the fountain or barrel
and used to make a part of the cap- joint are
drawn on lines so nearly p.:ﬂ&ll@l that 1n use
they will have upon the fingers the pleasing

effects of being parallel or Contmuous and be
capable of being grasped by the
~gaged in w_utm o at places where la,rge or

ingers en-

Different people prefer hold-
These different sizesare

small at will.
ersof different sizes.

here found in the same pen and holder for

use as mere matters of manipulation and ad-
They are among the minor
results of the conical joint construction and
permit a change of position of the fingers,

and eonsequent]v relief of nerve tension at
any and all times.

In themselves these are
matters of no mean advantage.

The rear end of the uomle and the front
end of the fountain have forms and effects of
truncated cones. They are tubular wedges,
related as such to each other and to the cap.
Counsequently they can be easily and quickly
put together in such a way as to be mutually

supporting and very strong, and yet may be
easlly and quickly separated.

These are
qualities expressly suited to fountain-pens
and all their special and particular require-
ments. Inaddition all these conical surfaces
being smooth and free from male or female

- serew-threads or shoulders of any kind may

be very easily kept clean and in condition for
1mmedmte use. Hven theink-duet D and its

capillary fissures or ink-channels in my pens
are keptin a better working condition by the
use of these conical joints, both that between
the nozzle and fountain and that between the
cap and fountain.

In the drawings I have shown the chamber
in the barrel zmd also that in the cap as very
slightly conical or tapering in shape. I have
also shown these ehambels more particularly
that in the cap, as being made still more Gon-
ical, as by expansion, when forced and by be-
ing foreced onto the taper or conical surface

y 75
‘has a distinet bearing and action upon the
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taper form is the ideal and best original or
set form of both chambers, and in any event
ultimately becomes their actual working
form, since the practical effective working
joint is when in action a conical or taper joint,

~and necessarily so, because of the practically

20

30

35

permanent and unchanging conical or taper
form of the interior member onto which the
yielding elastic exterior member is to be
pressed with sufficient force tounite the two—
inner and outer—surfaces and develop the
joint. The final completed effective work-
ing joint which I have invented, whether
merely & union-joint or a non-capillary joint,
1s then a conical or taper joint, and therefore

the chamber member and the member seated

1n the chamber, both of them, are either origi-
nally made conical or taper or they take on
that form in, by, and during use and action;
but the taper of the chamber in the external
member is very slight, and the material of
which it is composed being elastic and yield-
ing, especially where it is made very thin,
even when cylindrical or without taper in

form and when forced upon the tapering in-

terior member the exterior member, will
temporarily, but necessarily, assume the con-
ical or taper shape of elnrnbel or as to its
chamber.

Hard rubber has an elastic limit which may
be overcome by forcing the outer member
onto the inner member by hand. This elas-
tic limit may be overcome by forcing the cap
upon the inner member. The consequence

- will be that the material will become set or

40
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permanent, and so far the chamber will be-
come permanently enlarged, and on the next
application will pass up so much farther on
the inner member and still properly form the
joint. This change may occur, and under
whether the
chamber is made originally conical or Origi-
nally eylindrical, mld when so set as a new
and enlarged conical chamber it will, when
made of hard rubber, the material ordina-
rily used, still have an elastic quality and
limit remaining and sufficient to maintain
the union and the non-capillary joints. Of
course this permanent expansion 1S more
easily produced—that is, produced by the use
of less force in proportion to the thinness of
the material and less easily in proportion to
its thickness. It is therefore more likely to
occur in the case of the cap which receives
the barrel than in the case of the barrel and
the conical nozzle which make the ink-joint.
'The material of the outer member in the lat-
ter case being purposely made thicker in or-
der to give increased strength and perma-
nence to the ink or fluid joint, it will be more
difficult to overcome the elastic limit of the
outer member of that joint than in the other.
In fact, one way of giving the chamber the
permanent conical or taper form in the
instance is by foreing it upon the inner con-
ical or taper member. A cap, and even a

first

bt
I""'_j';

The conical or | discarded cap of the old type, having the old

cylindrical chamber, may be perm anently ta-
pered or seb as to the chamber in a tapered
form by simply pressing it upon the conical
or taper barrel or holder shown with su ficient

| foree to overcome the elastic limit of the ma-

terial. If itDbe previouslyand slightly heated
or warmed at and near the mouth, even any
old cylindrical chambered cap may be in that
way given a permanent taper form of cham-
ber, and it will require the use of a very small
amount of force to do so.

Where the material of the exterior member
is made too thick to yield and take on the ta-
per form of the chamber under practicable
pressures, the chamber must be made conical
in form at the outset. Further, when made
cylindrical at the outset, as well as when made
conical or tapering at the cutset, the ordinary
wear of normal use causes the external mem-
ber to gradually conform to the inside mem-

ber in shape, and eventually causes the cylin-

drical chamber to assume or receive a perma-
nent conical or taper form due to automatic
wear and conformation. The eylindrical
chamber conforms to the interior member in
the first instance by expansion within the
elastic limits of the material, and later on
does so less by expansion than by the con-
forming effects of use and wear. Atthe same
time the joint as well as the stop are var mble
in their location as to each member.

1'he essential thing is the conical or taper
joint, resulting from the union of the two
parts, and the better way is to make the ex-
ternal member or chamber conical or taper-
Ing in the first instance, substantially
shown. This conical joint is made a union
joint or a non-capillary and union joint at
will by mere manipulation, and the exterior
surface of the inner member, which gives the
form to the conical joint, also becomes a stop
or means for limiting the further progress of

the external member and controlling its loca-

tion on the interior member without the aid
of the objectionable shoulder-stop always
made use of previous to my invention, and
this conieal joint-stop 1s a variable and pro-
gressive stop, made so by differences of pres-
sure or by normal wear of the parts.

The material used throughout for the prac-
tical operating parts of the fount.:uu -pen and
jointis preferably hard rubber. Itisslightly
but suff]

iciently elastic when properly shaped
to develop the required elasticity, as in the
case of the external member shown and de-
scribed; but any other suitable elastic mate-
rial may be used instead. Ilard rubber also
has a quality or capability of wearing slowly
in use or by the iriction of normal use, but
it wears 1n such a way as to maintain and
improve rather than injure the union or non-
capillary joint and also the stop, thereby
ogreatly increasing the durability or life of
the parts, and particularly of the external
member. Kven the non-capillary joint im-

proves by use, and if originally made defec-
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tive, so as to be not quite non-capillary, use |

will automatically and speedily improve and
cventually perfect it. Grooves through any
other jointarefatal to thejoint since capillary
action 1s so searching and powerful in finding
out defects in all joints. When these occur

in serew-shoulder joints, the parts have to be

returned. to the shop for renewal or in many
cases must be thrown away; but with the con-
ical joint, when one has or when both have be-
come slightly grooved, mere friction of the
surtfaces developed by the fingers will regrind
the joint and form a new one by the action
of the surfaces one upon the other.

1'he chamber being preferably composed of

material made pmgressively thicker and

therefore less yielding from the outer to the
inner end of the conical chamber surface,
the thicker parts protect the thinner edge or
mouth of the chamber against undue strain
and fracture from the use of too much strength
in the applleatlon of the exterior to the mte-—
rior part, and in so doing it forms or codper-
ates with a stop or develops an automatic
stop action, which is variable and progressive

within suﬂable limits, arrests the further

progress of the external member upon the

internal member, and prevents the splitting
This

in all its forms, whether a union-joint or a
non-capillary or ink joint, or both together, or
whether an air-tight joint, and owing to the
effect of wear a]l these joints -become auto-
matic and progressive or automatically main-
tainable during the normal wear of the parts
in practical use instead of being destroyed
like the old joints. DBeing thinner at or near
its mouth and annular 11p or bevel the exter-
nal member is capable of exerting an elastic
sphincter-like grip or pressure at that point
upon the inner member and all the way
around if, which shuts off capillary action,
apparently overcoming it by the development
of .a superior force exerted by the elastic
sphincter-like pressure of the external upon
the internal member when pushed on far
enough.

The etternal bevel and the annul&r lip as-
sist in producing the sphincter-like grip; but
this grip may be obtained in their absence,
for the material at and near the mouth of the
cap 18 more elastic than that farther in or
along the chamber and will yield there more

than elsewhere with continued elastic resist-

ance or grip at that point within practical
working limits. This is true when the ex-
ternal bevel 1S omitted, as it also is if the in-
ternal taper is omitted. In each case the ta-
per-joint is formed all the same. In the ear-
lier specimens made and experiments tried
by me the external surface of the cap was
cylindrical in form to the extreme open end
or mouth, as well as elsewhere, and the ex-
ternal bevel, groove, and lip, as shown, were
absent. These last were first added as finish

or ornament; but the experimental ftests |

lasting grip upon the barrel.

beveled surface or lip.

Jlar holder.

speedily %hbWéd that they had mechanical

value and importance, that they Improved
the elastic grip of the outer upon the inner
member and theaction of the joint as a union-
joint, and still later it-appeared that the ex-
ternal bevel when elongated improved the
joint as an ink-joint as well. :

In the shape and proportions shown in or
on-the cap €, Figs. 5 and 6, the external bevel
gave a hg*hter but more ueeur'ae longer, and
This grip was
still further improved by the annular groove
shown in Figs. 1, 2, and 3 and located at the
point of junction of the eylindrical with the

T'he groove has a
tendency cr elfect to localize the elastic ac-
tion at and near the mouth of the external
member or to form a lip and develop a more
marked sphincter-like grip action.

In the shape and proportions shown in or
on the barrel, Figs. 1, 2, and 3, the external
bevel or taper IS much 101:1 ger a,nd the mate-
rial is much thicker. Th1s gives a stronger
and still more secure grip and a joint more re-
liable for the purpose of holding ink and also
for holding the nozzle, the feed-bar, and the
writing-pen more {irmly, as is necessary dur-
ing use in writing. The difference between
the external bevel on the cap and that on the
barrel is a difference of degree largely; but
the bevel on the barrel receives the cap and
therefore has additional relations that are
different from those of the cap and are of imn-
portance in the combination.

Whether the form of joint used between
the barrel and the nozzle be that shown in
Figs. 1 to 3, inclusive, or that shown in Figs.
4 to 6, inclusive, but particularly in the case

of theconical joint shown in the first three fig-

ures, the combination of the cap with the
barrel and the nozzle is such that the break-
age, 1f any, inevitably occurs to or in the
mouth of the cap, whieh is purposely made
the wealkest part of the fountain-pen and can
be 1*esupplled at a trifling cost and without
any special fitting of tlle cap to the particu-
Tn this way the safety and en-
durance of the holder or main portion of the
fountain-pen and its contents are assured
and maintained until the parts are simply
worn out, which must take a very long period
to accomplish.

Perhaps the foundation principle of the
invention may be said to consist in the pro-
gressive-wedge element of the joint, a joint

‘that utilizes a taper or conical surface to

make the union as well as the non-capillary

engagement of the parts, which engagement

1s not fixed or permanent, but may be easily
disengaged and as easily made, and that as
frequently as may be desired, and which

joint will therefore be found useful in join-
ing adjacent parts of a fountain-pen and in
closing vessels holding fluids, air, or gas and
will improve by frequent and long use in-
stead of wearing out or being otherwise de-
Such a joint may be formed

stroyed thereby.
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in any of the ways heretofore described here- |

in. In a less perfect way it may be formed
and made sufficient for ordinary union-joint
purposes by applying a cap or outer member
having the taper, conical, or wedged-formed
chamber or union surface to and upon an in-
terior cylindrical member which it otherwise

approximately fits. I do not desire
fine my invention to the case where the outer
member 1s elastic only at and near the mouth,
and 1n the joint between the nozzle and the

barrel I have shown an outer member that is

elastic throughout the chamberand the joint,
but progressively less so from the mouth in-
ward, because of the increased thickness,
which furnishes the ultimate stop feature.
This feature gives a variable stop action in
the joint, the location of which depends on

~the amount of force used in pressing the

outer upon the inner member and, later, to
some extent, on wear.

S0 far my invention has been shown and
mainly explained as being an invention in
fountain-pens; but the invention has a wide
range-of applications as covering closure de-
vices for all vessels or receptacles for air, gas,
water, and other fluids and that have to be
illed and emptied again and are intended
meantime to hold their contents. The barrel
Fissuchareceptacle,oratypeof if,and is pro-
vided with an elastic mouth, which forms a
non-capillary joint with the nozzle and pre-
ventsthe escape of the contents through that
joint,and the cap Chasan elastic mon th which
forms a non-capillary joint with the outer
side of the mouth of the barrel, and thereby
prevents the escape of the eontents of the
bﬂu‘rel or receptacle.

1t is not necessary to explain at length and
further the application of the invention to
such receptacles. The essential prineciples
and featuresalready explained are applicable
in whole or in part to all vessels requiring

closure devices and action and have been

already sufficiently set forth.

1 claim as my invention—

1. An ink and air joint consisting of the
fountain of a fountain-pen p1omded at 1ts
front end with an inner surface in the form
of a truncated female cone, in which is in-
serted a nozzle provided at its rear end with
an outer surface in the form of a truncated
male cone, the front end of the fountain hav-
ingon itsoutersurface the form of a truneated
male cone which is inserted in the open end
of the cap of a fountain-pen provided at its
front end with an inner surface in the form
of a'ﬁruneated female cone.

An ink and air joint consisting of the
fountmu of a fountain-pen promded at 1ts
front end with an inner surface in the form
of a truncated female cone, in which is in-
serted the nozzle provided at its rear end with
an outer surface in the form of a truncated
male cone, the front end of the fountain hav-

ing on its outer surface the form of a trun- |

to con-

cated male cone which isinserted in the open
end of the cap of a fountain-pen provided at
its front end with an inner surface in the
form of a truncated female cone, the outer

edge of the open end of the capbeing beveled

to a thin edge.
An air and ink joint consisting of a noz-
zle pl"owded with a surface in the f_orm of a

truncated male cone inserted in a seat in the

form of a truncated female cone prov. ided 1n
the forward end of the fountain, in combina-
tion with an air-joint consisting of a foun-
tain provided on its front end with a trun-
cated male coneinserted in a seat in the form
of a truncated female cone provided in the
open end of the cap, the open end of the cap
being provided with a short truncated male
cone on 1ts exterior end surface.

4. In a fountain-pen, surfaces in the form
of two truncated female cones in combina-
tion with three surfaces in the form of trun-
cated male cones forming two air and ink
joints, one between the nozzle and the foun-
tain and the other between the holderandthe
cap, substantially as shown and deseribed.

5. In fountain-pens, one or more annular
progressive elastic ink and union joints and
stops formed by the combination of truncated
tubular wedges,withoutan abutting shoulder,
and with an elastiec mouth in the outer mem-

ber of each joint engaging the opposite part

of the inner wedge or member with a com-
paratively slight elastic pressure, the stop
being formed at and opposite the inner part
of the conical chamber where ils wall 1s
thicker, less elastic and more rigid.

6. Infountain-pens, anink and union joint
and stop consisting in the codperative and
supporting union of external and internal
conical members, the external member pro-
vided with an internal conical surface, seat
or chamber and composed of material made
progressively thicker and less yielding from
the outer to the inner end of 1ts conical sur-
face, and the internal member provided with
an external conical surface, in which the ex-
ternal member, at, by and near its mouth,
engagesthe Oppesﬂse part of theinternal mem-
be.r with elastic pressure, and forms a non-
capillary joint and stop.

7. In fountain-pens, an automatic and pro-
oressive ink joint and stop, consisting in the
coOperative and supporting union of external
and internal conical members, the external
member provided with an internal conical
surface, seat or chamber and composed of
material made progressively thicker and less
yvielding from the outer to the inner end of
the conical surface, and the internal mem-
ber provided with an external conical suriace,
in which the external member, at, by and

near to its mouth, engages the opposwe part

of the internal member “Wwith elastic pressure
and forms a non-capillary joint and variable

stop, and the internal conical member pro-
Jects beyond the external conical member
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and thereby provides for the automatic main- ! terior conical surfaces, the outer one of which

tenance of a progressive ink and union stop
and joint during both use and wear.

8. T fountain- -pens, an ink and union joint
and stop consisting in the coOperative and
supporting union of external and internal
conical members, the external member being
also provided at it open end with an elastw
externally-beveled annular lip that engages
the opposite part of the internal member- with
elastic pressure and forms a non-capillary
Joint and stop with and upon the internal

member.

J. In fountain-pens,
its open mouth a conical seat or chamber for
the conical end of the fountain also provided
atits mouth with an externally-beveled elastic

annular lip engaging the conical end of the -

fountain at and near its base.
10." An elastic, non-capillary joint for the

combination of mutually- supportmn mems-
bers having exterior and interior conical sur-
faces, the outer' one of which members is
ela,stic at and near its mouth.

11. An elastie, non-capillary joint for the
convenient opening and closing of the outlets
of vessels to contain fluids, COI]SlStlllﬂ in the
combination of mutually-su pportmﬁ' men-
bers having exterior and interior conical sur-
faces, the outer one of which members is
elastic at and neayr its mouth and is provided
with a beveled or conical exterior surface as
well.

12. An elastie, non- eapﬂlm‘y joint for the
convenient opening and closing of the outlets
of vessels to eontmn fluids, GOHSISEH’[“ 1n the
combination of mutually - supportmﬂ nem-
bers having exterior and interior conical sur-
faces, the outcr one of which members is
elastic at and nearits mouth and is provided

with an external conical or be‘. eled and elas-

tie lip.

13. An elastic cap or cover surrounding
and forming a non-capillary joint with the
outside of the_ outlets of vessels to contain
fluid, consisting in the combination of mutu-
ally- supportmﬂ members having exterior and
interior conical surfaces, the outer one of
which members is elastic at and near its
mouth.

14. An elastic cap or cover surrounding
and forming a mon-capilliary joint with the
outside of the outlets of vessels to contain
fluid, consisting in the combination of mutu-
ally- supportmﬂ* members having exterior and
mnterior conical surfaces, the outer one of
which members is elastic at and near ifs
mouth and is provided with a beveled or con-
1cal exterior surface as well.

15. Anelasticeap or coversurrounding and

forming a non-capillary joint with the out- |

side of the outlets of vessels to contain fluid,
consisting in the combination of mutua,lly
supportmn‘ members having exterior and in-

a cap having within

‘having

membersis elastic at and near its mouth and.
18 provided with an external (301’*1(3&1 or bev-
cled and elastic lip.

16. Infountain-pens, aeombmed non-capil-

-llal*y and capillary joint between the nozzle

and the fountain, the nozzle having an exte-
rior conical Smtace and the Iountmn having

an interior conical surface or chamber Lhere-
for in combination with an ink-duaet conduct-
ing ‘ink from the reservoirto the pen by means
of Ccuplllﬂl y grooves or other capillary ducts,

and also in eombmatwn with a cap prowded

with a conical chamber for the conical front
end of the fountain the two forming a non-

capillary joint at and near the mouth of the
chamber.

17, A tapered interior member and an ex-
terior member having at and near its mouth
an elastic bearing thereon and a posltive sup-
porting-bearing thereon back of the mouth,
forming a union-joint, substantially as shown
and described. |

18. A holder of a fountain-pen tapered on
its forward open end, in combination with a
cap which is elastic at and near its mouth and

therebymakesand maintains union-joint con-

nection with the holder.

- 19. Infountain-pens,aholder provided with
a tapered hollow end and with a cap which is
elastic and flexible at and near its mouth.

20. In fountain-pens, an internal member
having a taper surface and bearing, and an
external member or cap having an elastic
mouth, seat or chamber, which engages with
the 1Internal taper surface and forms a vari-
able elastic joint.

21. In fountain-pens, an internal member
a taper surface and bearing, and an
external member or cap having an elastic
mouth, seat or chamber, which engages with
the mtelnal taper sarface and for: ms a vari-
able elastic combined joint and stop.

22. In fountain-pens, an external member
or cap having an elastic mouth, seat or cham-
ber, which engages with a 1:511}@1 surface on
an inter nal me: nber and formsa variable stop.

25. In fountain-pens, an external member

or cap having an elastic mouth, seat or cham- 115

ber, which engages with a taper surface on
an internal member and forms a variable stop
and elastic joint.

24. Infountain-pens,acaporexteriormem-

ber which is elastic at and near its mouth and 120

forms a variable-stop joint on and with a ta-
per surface of an interior member.
- 25. In a fountain-pen, a cap and a holder

engaged and held together by an elastic pro-

!

nre'%swe wedge union-joint.

26. In foummn-pens, a cap and a holder en-
gaged and held together by an elastic progress-
we—-wedﬂ*e union- ]omt which also is a stop.

LEWIS K. WATERMAN.

Witnesses: - ’

JAMES A. SKILTON,
EDWARD 5. BERRALL.
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