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To all whom it may concerm:

Be it known that I, LucreN B. WOOLFOLK,
acitizen of the United States, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
ful Improvementsin Fountain-Pens; and I do
declare the following to be a full, clear, and
exact description of the invention, such as will
enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this specification.

My invention belongs to that elass of fount-
ain-pens in which the handle or ink-holder
is permanently closed at the top by a plug
and is provided with a movable pen-holding
stopper at the lower end of the ink-holder,
which is pierced with a transverse slot for
holding the pen, and has a feed-tongue back
of the pen, supplying the pen with what is
known as “back” or “top” feed.

The first object of my invention is to pro-
vide an ink-duect,throngh which ink may flow
to the pen,and an air-aperture, throngh which
airwill enter the ink-holder, both constructed
in the same longitudinal slot, so as to allow
the air and ink to pass in opposite directions
without interference and obstruction between
them, thus securing a regular, uninterrupted,
and free flow of ink tothe pen. Iobtain this
end by providing a longitudinal slot for sup-
plying ink to the pen and air to the ink-holder

through an ink-duct and air-aperture therein,

which is at right angles with the transverse
slot for holding the pen and extending from
the back of the pen out to the circumference
of the pen-holding stopper; but this construc-
tion is attended with a disadvantage that it
weakens the pen-holding stopper. In prac-
tice it is Tound that the transverse slot for
holding the pen almost severs the pen-hold-
ing stopper into two parts, the corners of said
transverse slot approaching very close to the
circumference of the pen-holding stopper.
When the longitudinal slotforsupplying ink
to the pen and air to the ink-holder is made
and the transverse slot aforesaid is pierced,
the pen-holding stopper, holding togetheronly
by the very little substance left between the
corners of the aforesaid transverse slot and
cirenmference of the pen-holding stopper, is
so much weakened asto be indanger of break-

ing apart. This weakness can only be reme-

died by lengthening the pen-holding stopper;-

but lengthening the pen-holding stopper is
attended with several grave difficulties: First,
a long pen-holding stopper is difficult of re-
moval from the ink-holder when it is neces-
sary to flll the fountain- pen; second, by
lengthening the pen-holding stopper the air-
aperture through it is lengthened, and when
it is full of ink, the ink, held by the capillary
attraction against the walls of the air-aper-
ture, resists the entrance of air into the pen-
holding stopper, and thus. checks the flow of
ink to the pen; third, bylengthening the pen-
holding stopper the ink-duct through it is also
lengthened, and when the walls of the ink-

‘duct become dry the ink will not flow through

it, which causes constant trouble, fountain-

pensfrequently failing to work properly from -

this cause; fourth, but the great difficulty of
a long pen-holding stopper is the difficulty of
construction.. The difficulty of piercing a
transverse slof for holding the pen increases
in an accelerated ratio with the length of the
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pen-holding stopper, so that it is impossible to -

pierce the transverse slot for the pen through
along pen-holding stopper. Itisalsodifficult
to pierce the longitudinal slot for supplying
ink tothe penandairtotheink-holderthrough
a long pen-holding stopper. My invention
meets all these difficulties. Itprovidesa pen-
holding stopper long enough to give it ade-
quate strength where it is cut by the trans-
verse slot for holding the pen,and at the same
timeitobviatesall the disadvantages of along
pen-holding stopper. The pen-holding stop-
per is made easy of removal from the ink-
holder by being gently sloped, and the inner
or upper end of the pen-holding stopperis ent
away so as to form a transverse groove:in
that portion of it that is traversed by the
transverse slot for holding the pen; and also
to form a longitudinal groove in that portion
that is traversed by the longitudinal slot for
supplying ink to the pen and air to the ink-
holder, making the pen-holding stopper very
thin in those portions. Thus all the strength
of a long pen-holding stopperis secared, com-
bined with the advantages of a very short
pen-holding stopper or disk. Moreover, by

means of the aforesaid transverse and longi-
tudinal grooves, other advantages are in-
cidentally secured in the construection and op-
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eration of my invention, which will be here-
inafter set forth, together with other points
of the invention to which present allusion
cannot be made.

In the accompanying drawings, the figures
are considerably enlarged beyond the size of
a fountain-pen in order the better to repre-
sent the various parts.

The preferred form of my invention is rep-
resented in Figures 1, 2, 3, 4, 5, and 6. Fig.
1 is a longitudinal section. Fig. 2 is a cross-
section through the line 1 1 of Fig. 1, looking
toward the point of the pen. TFig. 3 isa cross-
section through the line 2 2 of Fig. 1,1looking
toward the pointof thepen. Fig. 4isa cross-
section through the line 3 3 of Fig. 1, looking
toward the point of the pen. Fig.5 is a plan
view of the pen detached. Fig. 6 is a plan
view of the feed apparatus detached.

A modification of myinvention is presented
in Figs. 7 and 8, of which Fig. 7 is a longi-
tudinal section of the lower portion of the
fountain-pen, and Fig. 8 is a cross-section
through the line 4 4 of Fig. 7, looking toward
the point of the pen.

Another modification of my invention is
represented in Figs. 9 and 10. Fig.9 is a de-
tail longitudinal section of the lower part of
the fountain-pen, and Fig. 10 is a cross-sec-
tion through the line 5 5 of Fig: 9, looking to-

- ward the point of the pen.

Another modification of my invention is
represented in Figs. 11, 12,13, and 14. Fig.
11isa longitudinal section. Fig.12isanend
view with the feed-tongue removed, through
the line 6 6 of Fig. 11. Fig.13 is a cross-sec-
tion through the line 7 7 of Fig. 11, looking
toward the point of the pen. Fig.14 is a de-
tached plan view of the feed-tongue. Fig. 15
is a cross-section through line 2.2 of Fig. 1,
looking toward the pointof pen, with the pro-
jeetions d® left out.

Inthedrawings similar parts are designated
by similar letters.

A represents the ink-holder, which is per-
manently closed at theupper end by the plug
B. The ink-holder A has turned flanges on
either end, on which fits the cap C, of usual
construction. The cap C is represented in
the drawings as fitted. on the upper end of
the ink-holder. ‘

D isthe movable pen-holding stopper, which
isto be removed for filling the ink-holder with
ink. In the drawings the pen-holding stop-
per is represented as placed slightly within
the lower end of the ink-holder.
struction is desirable, as furnishing a cup or
recess below the pen-holding stopper forcatch-
ing and holding by capillary attraction any
overflow of ink caused by the expansion of

- air in the ink-holder from being heated by
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the hand, the only ecause which in my inven-
tion ever causes any overflow. Aside from

thisadvantage,myinventionwill workequally
well with the lower end of the pen-holding
stopper flush with or slightly protruding from

. stopper to the pen.

This con- |
-of itsinner or upper end cut away.
verse groove is cut away across the inner or

457,470

the lower end of the ink-holder, and it may
be operated in that manner, if preferred.
The. pen-holding stopper D is preferably
sloped from a point a little above the lower
end thereof tothe upperend. This slope has
two advantages. It makes the pen-holding
stopper easily removable from the ink-holder,

70

and the sloped portion forms an ink-channel’

d’ around the pen-holding stopper, which is
efficient for supplying ink to the pen and re-
turning ink to the ink-holder when the posi-
tion of the fountain-pen is reversed; but this
slope of the pen-holding stopper is not an
essential part of my invention. The pen-
holding stopper wiil be more easily manufac-
tured of a uniform diameterfrom end toend,
and my invention will work equally well if
the pen-holding stopper is made of the same
diameter from end to end, and it may be con-
struected in that form, if it is preferred.

The pen-holding stopper D is pierced with
a transverse slot ¢ for holding the pen E,
which is provided with a pen-shank e, that
fits in the transverse slot d*

The pen-holding stopper D isprovided with
a longitudinal slot for supplying ink to the
pen and air to the ink-holder. This longi-
tudinal slot is at right angles with the trans-
verse slot for holding the pen and extends

from the back of the pen to the circumfer-

ence of the pen-holding stopper. The longi-
tudinal slot is made continuous, in order that
the ink-duet may be readily cleared of all

_obstructions with the point of a knife or other
_instrument.

The outer portion of this lon-
gitudinal slot is enlarged to form an air-ap-

certure d® for the admission of air into the

ink - holder. In the preferred form of my
invention the air-aperture has a flared shape;
but any other shape will answer equally well
for the passage of air into the ink-holder.
The air-aperture may be a circular or an ob-

‘long hole extending to the circumference of

the pen-holding stopper, or the air-aperture

‘may be an aperture of any desired form

that does not extend to the circumference of

{the pen-holding stopper, as is seen in Figs. 7

and 8. The inner portion of the aforesaid

longitudinal slot is very narrow and consti-

tutes an ink-duct d* for the passage of ink
from the ink-holder through the pen-holding
This ink-duet at the bot-
tom of thesaidlongitudinal slot is in contact

- with the back of the pen-shank until it

reaches the main body of the pen.
The pen-holding stopper D has a portion
A trans-

upper end of the pen-holding stopper, and a
Iongitudinal groove is cut'away extending to

-the circumference of the pen-holdingstopper

back of the pen and ineluding within it all
the space of the longitudinal slot for supply-
ing ink to the pen and air to the ink-holder.
The aforesaid grooves are designated as fol-
lows: The longitudinal groove extends from
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theback of the pen-shank to the circumfer-
ence of the pen-holding stopper back of the
pen and is designated the “longitudinal
groove ”d. The top boundary of the trans-
verse groove is its top wall, extending from
either side of the pen-holding stopper to the
point where said top wall strikes the top side
of the pen-shank, and thence around the top

- of the pen-shank. This transverse groove is

o

5

designated as the “transverse groove” d'.
The transverse groove d% covers the space oc-
cupied by the transverse slot d* for holding
the pen and is situated immediately above
said transverseslot. It therefore makes the
pen-holding stopper short or thin in the area

. where the said transverse slot for holding the

pen is pierced, and greatly facilitates the

- piercing of the said transverse slot through
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the pen-holding stopper, for the transverse
slot for holding the pen is much more easily
pierced through a short space, and the diffi-
culty of piercing it increases in an increasing
ratio with thelength of thepen-holding stop-
perto be pierced. To facilitate the piercing
of the transverse slot for holding the pen by
means of the transverseslot d°is one of the
most important aims of my invention.

In the preferred form of my invention the
walls of the longitudinal groove d® strike the
back of the pen-shank at or very near the
same point where the back of the pen-shank is
struck by the top wall of the transverse groove
a5, The two groovesaforesaid may be made of
any width relatively to each other the manu-
facturer prefers, provided the walls of the
longitudinal grooved® and the top wall of the
transverse groove d°® shall be so adjusted as
to strike the pen-shank at or very nearly at
the same point. By this means the two
grooves occupy the space that would be
traversed by the transverse slot for holding
the pen, if said transverse slot were pierced
through to the upper end of the pen-hold-
ing stopper. So that this end is attained
it matters not what is the relative width
of the two grooves aforesaid to each other.
If the longitudinal groove is made narrower,
so as to strike the pen-shank near its top,
then the top wall of the transverse groove
is made higher up, so as to strike the pen-
shank at or near the same point. On the
otherhand,if the longitudinal groove is made
wider, so that its walls strike the pen-shank
lower down on its sides, then the top wall of
the transverse groove must be made lower
down, so as to strike the pen-shank at or near
the same point as the walls of the longitudi-
nal groove. So that this condition be com-
plied with, the two grooves may be made of
any preferred width relative to each other,
since in all cases the two grooves will oceupy
the space of the transverse slot for holding
the pen so as to facilitate the piercing of said
slot.

It may in practice be found preferable to
slightly narrow the two grooves aforesaid, so
as 1o have them covernot quite all the space

oceupied by the transverse slot for holding
the pen, so that in piercing the transverse
slot for holding the pen the instrument may
slightly furrow the bottom wall of the trans-
verse groove d° where the corners of the pen-
shank rest,and may slightly shave away the
corners that touchthe back of the pen-shank.
This construction is represented in Fig. 8,
which is not designed to represent a differ-
ence of construction, but only such a slight
narrowing of the grooves d° and d°® as will not
increase the difficulty of piercing the trans-
verse slot for holding the pen, while it leaves
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enough to be shaved away to insure am ac-. .

curate fit around the pen-shank.
The position of the longitudinal groove d°

in the pen-holding stopper is immediately.

above the longitudinal slot, so that the said
longitudinal slot is constructed through the
pen-holding stopper from the lower end there-
of into the longitudinal groove d°. Hence
the longitudinal groove d° facilitates the con-
struetion of the said longitudinal slot, mak-
ing the pen-holding stopper short or thin-at
the point where said longitudinal slot is
pierced. The longitudinal groove ¢ is also
of the highest importance for shortening the
air-aperture * and the ink-duct d*, which are

‘situated in the said longitudinal slot, for the

longitudinal slot for supplying ink to the pen
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and airtotheink-holderbeing pierced through .

the thin portion of the pen-holding stopper’

from the lower end thereof into the longitudi-

‘nal groove d’, the ink-duct and the air-aper-

ture are both made very short, thus greatly
facilitating the regular and uninterrupted

flow of ink and air through the pen-holding

stopper.

The advantagesof ashort ink-duct are very
great. An ink-duet is only efficient in caus-
ing the flow of ink by capillary attraction
when it is damp. When dry, its adjacent
surfaces repel the passage of liquids. A long
ink-duct is liable to get dry in a very short

‘time, when it will not conduct the ink to the
‘pen, causing great trouble to get the pen
‘started after being laid aside or held in the

‘hand during a padse in writing.

Thisis one

‘of the most frequent causes of trouble with
.fountain-pens, for when a long ink-duct be-
‘comes dry it repels the entrance of ink into

‘it, so that it is difficult to moisten it.

This dif-

-ficulty is obviated in my invention by making
ithe ink-duct short by forming the longitudi-
‘nal groove d”in the npper portion of the pen-
“holding stopper immediately above the ink-

‘aperture are almost equally great.

duct. The advantages of shortening the air-

The ink

:in a long air-aperture clings to its walls by
‘capillary attractions and offers great resist-

ance to theingress of air into the ink-holder.
This resistance of the ink prevents the in-
gress of air until the vacuum within the ink-

tholder is great enough to exert sufficiently in-
:tense action to overcome the resistanceof the

‘ink, the ink meantime flowing meagerly to-
the pen, causing frequent “skips,” and when. .
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Tush, followed by an outgush of ink.

the violent action of the vacuum at last over-
comes the resistance of theink in the air-ap-
erture the air rushes into the ink-holder in
great force and in excessive volume, causing
an outgush of ink. This is all obviated in

my invention by shortening the air-aperture-

by forming the longitudinal groove d° in that
portion of the inner or upper end of the pen-
helding stopper that lies above the air-aper-
ture.

The shortening of the ink-duct and of the
air - aperture by forming the longitudinal
groove (®in the inner or upper end of the pen-

‘holding stopper immediately above the ink-

duet and air-aperture is one important aim of
my invention.

Besides the advantages of shortening the
ink-duet and the air-aperture by means of the
longitudinal groove d°, my invention renders
the ink-duet and air-aperture more efficient
by constructing them in distinet parts of the
longitudinal slot, so that ink and air may flow
through them in opposite directions without
mutual interference and conflict.

The advantages of providing an ink-duct
and an air-aperture through the pen-holding
stopper situated in distinet parts of the lon-
gitudinal slot are very great. - When there is
but a single passage for the passage of both
ink and air, the ink continues to flow to the
pen until there is a vacuum formed in the
ink-holder. This vacuum checks the flow of
ink to the pen, both by the direct action of
the vacuum holding it back and- also by the
ink being obstructed by the air that is tend-
ing to be drawn in to supply the vaeuum.
This check to the flow of the ink to the pen
by the conjoint action of the back suction
of the vacuum and the active obstruction
of the air continues with a meager flow of
ink to the pen and frequent skips, until at
length the action of the vacuum becomes so
powerful as to draw the airin with a great in-
Conse-
quently fountain-pens with only one passage
for both ink and air are liable to alternate
“skippings” and “gushings” or “weeping”
from this radical defeet of construction. All
this is avoided in my invention by providing
an ink-duet and air-aperture distinet from
each other. The air entering the ink-holder
never interferes -with the outflow of ink
through the ink-duct. The outflow of ink
neverinterferes with the inflow of air required
to fill the vacuum in the ink-holder caused by
the outflow of ink.

The transverse groove d°and the longitudi-
nal groove d® exert important functions in
my invention, hereinbefore mentioned. The
transverse. groove d° makes the pen-holaing
stopper short or thin at the point where it is
pierced by the transverse slot for holding the
pen, thereby greatly facilitating the piercing
of said transverse slot. The longitudinal

groove d° makes the pen-holding stopper short
or thin at the point where the longitudinal
slot is constructed, thereby faecilitating the

457,470

construetion of said longitudinal slot. The
longitudinal groove d° also exerts an impor-
tant office in c¢utting short the ink-duct and
air-aperture.

Besides the above offices of thelongitudinal
groove d’, said groove exerts two other im-
portant offices in my invention. First, it
serves the purpose of afeed-chamber,in'which
the ink is held by the capillary attraction of
its walls, thus maintaining a constant supply
ofink in contact with the ink-duct d* aslong
as any ink remains in the ink-holder, and,
second, the longitudinal groove d° also acts as
a water-seal to the longitudinal slot, keeping
said longitudinal slot closed up in such a
manner as to prevent anysudden “outgushes”
of ink when the position of the fountain-pen
is reversed.

L also construet a groove d in the inner or
upper end of the pen-holding stopper, extend-
ing from the transverse groove d° to the cir-
cumference of the pen-holding stopper below
the pen-shank; but the groove d' has nothing
to do with the transverse slot for holding the
pen nor with the longitudinal slot nor the ink-
duct nor the air-aperture. Its only office is
to afford a secure bearing to the feed-bar,as
will be hereinafter set forth. The groove 7

| may be made of any width that may be de-

sired for the feed-bar, and this groove d' may
be dispensed with, if so desired, as is repre-
sented in Figs. 7,8, 9,10, 11,12, and 13, and
its absence will not impair or affect in any
manner the offices effected by the transverse
groove d® and the longitudinal groove @’ in
my invention.

d are projections situated on the bottom
side of the transverse groove d°, the bottom
wall of the transverse groove d* being the top
wall of the projections d%. The projections
d® exercise three important offices in my in-
vention: First. By.lengthening the pen-hold-
ing stopper in those portions adjacent to the
corners of the pen-shank they strengthen the
pen-holding stopper, almost severed by the
transverse slot d? for holding the pen. My
drawings exhibit the fact that the transverse
slot d? almost severs the pen-holding stopper,
and when the pen-holding stopper is further
weakened by the longitudinal slot it needs
to be strengthened. This strengthening is
effected by having the pen-holding stopper of
a good length, and by leaving (not cut away)
the projections adjacent to the pen-shank
where the pen-holding stopper is most nearly
severed by the transverse slot for holding the
pen, for this weak portion of the pen-holding
stopper is stronger in proportion to its length,
inasmuch asit may be strengthened by length-
ening it, as well as by making it thicker.
Second. The projections d® exercise another
important office in my invention in support-
ing the corners of the - pen-shank. Third.
The projections d° also exert an important
office in affording a secure attachment to the
feed-bar, as will be hereinafter set forth.

The projections d® are divided from each
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other by the groove d7, formed for the pur-
poseof affording a secure bearing to the feed-
bar. The presence of the groove d’ has no
effect upon the offices of the projections d®in
strengthening the pen-holding. stopper and
in supporting the corners of the pen-shank.
Those offices would be equally performed if
there were no groove d’, and if the bottom
wall of the transverse groove df extended un-
broken across the pen-holding stopper.

_The projections d° are situated on the top
side of the transverse groove d%, and on either
side of the longitudinal groove d°. The pro-
Jections d° exert several important offices in
myinvention. First. Theircornersbearupon
the back of the pen-shank and hold it securely
between them and the projectionsd®. Second.
There is also formed between them the lon-
gitudinal groove @’ which, as we have seen,
serves lmportant offices in my invention.

It is necessary to carefully distinguish be-
tween the functions performed by the cut-
away longitudinal and transverse grooves
and those performed by the projections of
the pen-holding stopper in order to mark the
scope of my invention.

In Fig. 15 all the functions of the cut-away
transverse groove d° and the longitudinal

groove (* are performed, except the function.

of the longitudinal groove d” in acting as a
feed-chamber to the ink-duect, and a water
seal to the lougitudinal slot for supplying ink
to the pen and air to the ink-holder.

It is evident that the form of the trans-
verseand longitudinal grooves may be greatly
varied without impairing the performance of
their functionsin myinvention. Such modi-
fications of form are not a change of the prac-
tical offices of the grooves aforesaid, but only
a modification of the form of the projections
’ and the shape of those projections may be
modified in any manner that may be desired,
or they may even be dispensed with alto-
gether, without impairing the functions of the
transverse groove d° or the funections of the
longitudinal groove d’, exceptas a feed-cham-
ber and a water-seal, and any form may be
given to the portion of the pen-holding stop-
per thatis ecut away in the inneror upper end
thereof above the transverse slot for holding
the pen and the longitudinal slot that will
answer the purposes, hereinbefore mentioned,
for which the transverse and longitudinal
groovesare eat. The essential feature of my
invention is not so much any special form of
the portion of the pen-holding stopper that is
cutawayas the fact of cutting away theinner
orupperend of the pen-holding stopperabove
the transverse slot for holding the pen and
the longitudinal slot so as to facilitate their
construction. As has been mentioned, the
pen-shank e fits into the transverse slot d?
and it extends beyond the transverse slot d?
into and between the transverse groove d® and
the longitudinal groove d% where it is firmly
held between the projections 8, which sup-

port the cornersof the pen-shank and the pro-
jections d’, which bear upon the back thereof.

In the preferred form of my invention the
pen-shank ¢ is represented as extending en-
tirely through the pen-holding stopper to the
upper end thereof; but it is not essential in
my invention that the end of the pen-shank
should extend just to the upper end of the
pen-holding stopper.. It maystop short of the
upper end of the pén-holding stopper, as is
represented in Fig. 9, or it may extend be-
yond the inner or upper end of the pen-hold-
ing stopper, if desired. It is only necessary
that the pen-shank should extend beyondthe
transverse slot for holding the pen into the
space beyond it, and there be supported by
the projections, as aforesaid.

The pen-shank e is provided with a slot e
to allow the passage of ink from the groove d’
into the cut-away longitudinal groove d” and
back from ¢° into d’. This is an important
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constraction both for the supplyof ink to the

pen and for the return of ink to the ink-
holder when the position thereof is reversed.
The slot ¢’ preferably does not extend to the
end of the pen-shank, in order that the
strength of the pen-shank may not be im-
paired and in order to facilitate removing the
pen by pressing upon the solid end of the pen-
shank; but the slot ¢’ in the pen-shank may
be extended out to the end of the pen-shank,
if that construction should be preferred.
The pen E is provided with beveled shoul-
ders, which fit into a beveled recess prepared
for them in the pen-holding stopper, thus giv-
ing the pen a firmer bearing in its socket.
At the back of the pen E is the feed-tongue
F for the purpose of supplying ink to the
pen, which flows through the ink-duct into the
space between the penand the feed-tongue
down tothe pointof the pen. Thefeed-tongue

F is provided with the ink-slot f’, which is
in direct connection with the ink-duct d* and

also with the ink-channel f* between the pen
E and the feed-tongue F; but the ink-slot 1/
is not essential to the sueccessful working of
the feed-tongue, and may be left out, if pre-
ferred. The feed-tongue F is preferably con-
structed integral with the pen-holdingstopper
D; but it may be constructed separately and
attached thereto in any suitable manner.

The feed-bar G extends back toward the
upper end of the ink-holder A. It is firmly
held against the inner wall of the ink-holder

90

A, forming an ink-channel ¢’ bétween it and

the inner wall of the ink-holder, which con-
duets ink by capillary attraction from the up-
per end of the ink-holder down to the pen-
holding stopper D. I find in practice that
when the ink reachesthe pen-holding stopper

(it passes around the same in the ink-channel

d’ and reaches the ink-duct very readily.
Still, T prepare a special channel from the

‘feed-bar to the ink-duect, both to supply ink
‘to the pen and for the purpose of conveying
‘the ink back from the pen info the ink—holder
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when the position of the fountain-pen is re-
versed. The ink passes from the feed-bar
through the ink-channel d“ to the ink-chan-
nel g* between the feed-bar and the pen-shank,
whence it passes through the slot ¢’ into the
longitudinal groove ¢ and on to the ink-
duet d*.

The feed-bar G is preferably attached to the
pen-holding stopper D by being fitted into
the groove d7,and may be additionally at-
tached to the pen-holding stopper in any suit-
able manner; but it is not essential to myin-
vention that the feed-bar G should be fitted
The pen-holding stopper
may be left solid below the pen, and the feed-
bar G may be equally well attached to that
solid portion.

The spring H is attached tothe feed-bar G in
order to hold said feed-bar firmly againstthe
inner wall of the ink-holder by its pressure
against the opposite side of the inner wall.
The spring II is extended beyond the end of
the feed-bar G to such a point as to regnlate,
by striking the plug B,the proper position of
the pen-holding stopper D in the ink-holder A.

In Figs. 7 and 8 a modification of my in-
vention is presented. In this modification
the air-aperfure is near the middle of the lon-
gitudinal slot. The said longitudinal slot is
continued to the circumference of the pen-
holding stopper, chiefly to facilitate cleaning
the ink-duet when clogged by deposits from
the ink, which can be readily effected with
the point of a knife-blade. In this modifica-
tion groove d' is dispensed with, and the feed-
bar is attached to the solid end of the pen-
holding stopper in any suitable manner. The
ink-channel d% is provided in the end of the
pen-holding stopper. In this modification
the longitudinal and transverse grooves are
made alittle smaller, and the projections are
eorrespondingly larger, so that the projecting
portion d®is slightly grooved to receive the
corners of the pen-shank, and the corners of
the projections  are slightly shaved off, so
as to fit closely upon the pen-shank. The
object of this, as has been already stated, is
not a difference of construction, but merely
such a very slight enlargement of the projec-
tions as will not increase the difficulty of
piercing the transverse slot for holding the
pen, but only shave away enough to insure

_an accurate fit of the projections around the

pen-shank.

In Figs. 9 and 10 another modification of
my invention is presented. This modifica-
tion differs from that in Figs. 7 and 8 in two
respects: first, a portion of the pen-holding
stopper is left not cut away between the cut-
away longitudinal groove d° and the pen-
shank, in which the ink-duct d*is constructed.
This is a good arrangement, and will operate
as well as other forms of my invention, the
chief objection to it being that it is somewhat
more difficult of construction than the pre-
ferred form; second, this modification also
differs from the modification in Figs.7 and 8

groove for the pen-shank.
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in that the extreme top of the back of the
pen-shank is touched by the projecting por-
tion instead of the sides thereof, being held
by the corners of the projections d?, the top
wall of the transverse groove d°in this modi-
fication passing just back of the pen-shank.
This modification also lacks the groove d,
and in this modification the pen-shank is
shortened, so that it does not extend to the
inner orupper end of the pen-holding stopper.

In Figs. 11, 12, 13, and 14 is presented an-
other modilication of my invention embody-
ing several points of modification. The chief
modifieation is-that the feed-tongue F is con-
structed separate from the pen-holding stop-
per. It passes through the mortise d' in Fig.

70
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10, and when in position its sides are firmly -

held in grooves plowed for their reception in
the projections ®. Preferably the groove d'®
is cut in the lower end of the pen-holding
stopper, in order to facilitate piercing the pen-
holding stopper with the wmortise d", making
it very thin where the mortise is pierced, and
in order to give the feed-tongue I, with its
right-angled shoulders, a firm attachment to
the pen-holding stopper.
Fig.14 indicate the depth to which the shoul-
ders of the feed-tongue extend into the groove
d¥; but the groove ' is not essential to my in-
vention and may be left out, and the feed-
tongue I may fit with right-angled shoulders
against the lower end of the pen-holding stop-
per. The feed-tongue F will be held with
sufficient firmness by the mortise d"* and the
grooves in the projections d°, together with
theright-angled shoulders of the feed-tongue.
If desirable for piercing the slot d? and tbe
mortise d!* through the pen-holding stopper,
the mortise d'" may be made more distant
from the slot 3 and the feed-tongune F may
have a shoulder underneath it in order to
bring it sufficiently near to the pen. In this
modification the ink-duct d* through the pen-
holding stopper-is in the feed-tongue I, and
extends the full length of the projections d°,
and the ink-duct d* in the feed-tongue F is
through its entire length in contact with the
back of the pen-shank down to the large por-
tion of the pen, and is also in contact with
the cut-away longitudinal groove d° The
feed-tongue F need only extend back a part
of the length of the projections d’ if pre-
ferred. In this modification the corners of
the slot for holding the pen are somewhat
deeply grooved into the projecting portion d¥,
as shown in Fig. 11, and the projecting por-
tion d® is prolonged beyond the end of the
This construection
greatly strengthens the pen-holding stopper
in the part almost severed by the transverse
slot ¢ The ink-channel d'°is provided in
the inner or upper end of the projecting por-
tion @8, and the feed-bar is attached to ® in
any suitable manner. This is a very desir-
able form of my invention, and preferable to
the preferred form, provided it can be suc-
cessfully constructed. The grooving of the
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corners of the transverse slot ¢? in the pro-
jecting portion ® and the prolongation of
the projecting portion ¢® beyond the grooves
for the corners of the pen-shank greatly
strengthen the pen-holding stopper where al-
most severed by the transverse slot d® In
this modification groove d*is dispensed with;
but it may be used, if preferred.

Fig. 15 presents a modification of my in-
vention, only differing from the preferred
form of my invention in that the projections
d® are left out. These are indicated by dot-
ted lines. The particular purpose of this
modification is to show by illustration the
offices of the projections of the pen-holding
stopper, and it hasalready been used for that
purpose in this specification. It also shows
that if the whole of the inner or upper end
of the pen-holding stopper were cut away
back of the site of the transverse groove d°
that form of the cut-away portion of the pen-
holding stopper facilitates the construection
of the transverse slot forholding the pen and
the longitudinal slot for supplying ink to the
pen and air to the.ink-holder, and it also
shortens the ink-duect and air-aperture.

The advantages and mode of operation of
my invention are obvious to one skilled in
the art. It makes the pen-holding stopper

long and strong and at the same time easy of

extraction from theink-holder, and while the
pen-holding stopper has allthe advantagesof
being strengthened by its-length it has none
of the disadvantages of a long stopper.

My invention further provides a short ink-
duct and a short air-aperture through the
pen-holding stopper, thusfacilitating theflow
of ink to the pen and the entrance of air into
the ink-holder.

My invention further provides for the regu-
lar and uninterrupted flow of ink to the pen
by providing an ink-duct and air-aperture
distinet one from the other, so that ink and
air may pass through the pen-holding stop-
per in opposile directions without interfering
with each other and with a perfectly freeand
uninterrupted flow. It furthermoreprovides
a eut-away longitudinal groove that acts as
a feed-chamber, keeping a full supply of ink
in contact with the ink-duct, and which also
becomes a water-seal, closing the ink-duct
and air-aperture against all sudden gushes or
spurts of ink when the position of the fount-
ain-pen is suddenly reversed. It also pro-
vides ink-channels through which the ink
will flow by eapillary attraction from the up-
per end of the ink-holder to the ink-duet.
These and other advantages already men-
tioned make my invention strong, durable,
efficient, and easily kept in order. The flow
of ink is constant, regular, equable, and yet
so free that it cannot be overdrawn by the
heaviest hand.

Having thus deseribed my invention, what
I claim is—

1. In a fountaiu-pen, the combination, with

..1

a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and ' a longitndinal slot ex-
tending through the pen-holding :Rtopper,,of
a transverse grooveand a longitudinalgroove
in the inner or upper end of the pen—holdlng
stopper, substantially as and for the purposes
set forth. . .

2. In a fountain-pen, the combination, with
a pen-holding stopper and a transverse slot
for holding the pen extending through the
pen-holding stopper, of a transverse groove
in the inner or upper end of the pen-holding
stopper, substantially as and for the purposes
set forth. ) .

3. In a fountain-pen, the combination, with
a pen-holding stopper and a longitudinal slot
extending through the pen-holding stopper,
of a longitudinal groove in the inner or up-
per end of the pen-holding stopper, substan-
tially as and for the purposes set forth.

4. Tn a fountain-pen, the combination, with
a pen-holding stopper and an ink-duct ex-
tending through the pen-holding stopper, of
a longitudinal groove in the inner or upper
end of the pen-holding stopper, substantially
as and for the purposes set forth. )

5. In a fountain-pen, the combination, with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and a transverse groove 1n
the inner or upper end of the pen-holding
stopper, of a pen whose shank fits into the
transverse slot for holding the pen and ex-
tends beyond it into the inner or npper por-
tion of the pen-holding stopper, substantially
as set forth,

6. In a fountain-pen, the combination, with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and a longitudinal groove in
the inner or upper end of the pen-holding
stopper, of a pen whose shank fits into the
transverse siot for holding the pen and ex-
tends beyoud it into the inner or upper por-
tion of the pen-holding stopper, substantially
as set forth.

7. In a fountain-pen, the combination, with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and projections in the inner
or upper end of the pen-holding stopper
touching the pen-shank at the corners thereof
and at the back thereof,of a pen whose shank
fits into the transverse slot for holding the
pen and extends beyond it and is firmly held
between projections in the inner or upper
end of the pen-holding stopper, substantially
as sef forth. A

8. In a fountain-pen, the combination, with
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a pen-holding stopper, a transverse slot for-

holding the pen extending through the pen-
holding stopper, projectionsin the inner or up-
per end of the pen-holding stopper, and a pen
whose shank extends through the transverse
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hol@ing stopper where it is held between said
projections, of a feed-tongue back of the pen,
substantially as and for the purpose set forth.

9. In afountain-pen, the combination, with
a pen-holding stopper and a longitudinal
groove in the inner or upper end of the pen-
holding stopper, of an ink-duct extending
through the pen-holding stopper from the
lower end thereof to the longitudinal groove,
substantially as and for the purpose set forth.

10. Inafountain-pen,the combination, with
a pen-holding stopper and a longitudinal
groove in the inner or upper end of the pen-
holding stopper, of an air-aperture extending
through the pen-holding stopper from the
lower end thereof to the longitudinal groove,
substantially as and for the purpose set forth.

11. In a fountain-pen, the combination, with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and a pen whose shank fits
into the transverse slot for holding the pen

and extends beyond said slot into the inner

or upper portion of the pen-holding stopper,
of projections in the inner or upper end of
the pen-holding stopper back of the pen-
shank bearing upon the back of the pen-
shank, substantially as and for the purpose
set forth.

12. In afountain-pen, the combination, with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, a transverse groove con-
structed across the inner or upper end of the
pen-holding stopper, and a pen whose shank
extends through the transverse slot into the
transverse groove, of a feed-tongue back of
the pen, substantially as and for the purpose
set forth.

13. In afountain-pen, the combination, with
a pen-holding stopper and a feed-bar, of a
groove in the-inner or upper end of the pen-
holding stopper below the pen-shank afford-
ing a firm bearing for the feed-bar, sustan-
tially as described.

14. In afountain-pen, the combination, with
an ink-holder and a pen-holding stopper, of
a feed-bar attached to the pen-holding stop-
per and held against the inner walls of the
ink-holder on the side below the pen in such
a manner as to form an ink-channel between
it and the inner wall of the ink-holder ex-
tending from the upper portion of the ink-
holder down to the pen-holding stopper, sub-
stantially as set forth.

15. In afountain-pen, the combination, with
a feed-bar, of a spring attached to the feed-
bar, substantially as and for the purposes set
forth.

16. In afountain-pen, the combination, with
a pen-holding stopper and a beveled recessin
the same for the reception of the pen, of a
pen having beveled shoulders fitsing into said
beveled recess, substantially as set forth.

17. Inafountain-pen, the combination, with
a pen-holding stopper and a transverse slot
for holding the pen extending through the
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pen-holding stopper, of a pen whose shank
extends through the transverse slot into the
inner or upper portion of the pen-holding
stopper and is provided with a longitudinal

72

slot in said shank, substantially as and for °

the purpose set forth. ’
18. Inafountain-pen,the combination, with

a pen-holding stopper, a transverse slot for

holding the pen extending through the pen-

holding stopper, and a pen whose shank fits -

into said transverse slot and extends beyond
said transverse slot and beyond the longi-
tudinal slot, of a longitudinal slot at right
angles with the pen,substantially as set forth.

19. Inafountain-pen, the combination,with
a pen-holding stopper, a transverse slot for
holding the pen exteuding through the pen-
holding stopper, and a pen whose shank fits
into said transverse slot and extends beyond
it and beyond the ink-duct into the inner or
upper portion of the pen-holding stopper, ot
an ink-duct extending through the pen-hold-
ing stopper, substantially as and for the pur-
pose set forth.

20. Inafountain-pen,thecombination, with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and a pen whose shank fits
into said transverse slot and extends beyond
it and beyond the air-aperture into the inner
or upper portion of the pen-holding stopper,
of an air-aperture extending through the
pen-holding stopper situated back of the pen-
shank, substantially as and for the purpose
set forth.

21. Inafountain-pen,the combination,with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and a pen whose shank fits
into the transverse slot for holding the pen
and extends beyond said slot into the inner
or upper portion of the pen-holding stopper, of
projections in the inner or upper end of the
pen-holding stopper adjacent to the corners
of the pen-shank andextending above the in-
ner or upper end of the transverse slot for
holding the pen, substantially as and for the
purposes set forth.

22. Inafountain-pen,the combination, with

an ink-holder and pen-holding stopper, of an
ink-channel around the pen-holding stopper
between it and the ink-holder, substantially
as and for the purpose set forth.
+ 23. Inafountain-pen,the combination,with
a pen-holding stopper, a transverse slot for
holding the pen extending through the pen-
holding stopper, and a pen whose shank fits
into said transverse slot and extends beyond
it into the inner or upper portion of the pen-
holding stopper, of a feed-tongue baek of the
pen, substantially as set forth. :

Intestimony whereof Iaffix mysignature in
presence of two witnesses. )

LUCIEN B. WOOLFOLK.

Witnesses: .

G. A. CLARK,
R. J. BEALL, Jr.
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