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To all whom it may concermn:

Be it known that I, WILLIAM W. SANFORD,
a citizen of the United Statesof America,and
a resident of East Orange, county of Essex,
and State of New Jersey, have invented cer-
tain new and useful Improvements in Stylo-
graphic Pens, of which the following is a
specification. : :

This invention relates to improvements in
stylographie pens.

Tt is the purpose of the invention to pro-
vide a smoothly and evenly writing stylo-
graphic pen of simple and durable construc-
tion and in which the usual air-tube which
extends into the ink-reservoir is dispensed
with. By thus dispensing with the air-tube
the capacity of the reservoir to hold the ink
is much increased and the frequency with
which the reservoir has to be refilled is cor-
respondingly diminished.

It is also the purpose of the invention to

-provide a slightly-movable needle, so as to

insure smooth and even writing and to effect
this without springs, which are necessarily
delicate and easily broken. »

It is a further purpose of this invention to
provide such a construction of the air-pas-
sage that while freely delivering air to the
reservoir to maintain a steady and uniform
flow of the ink to the needle the ink cannot
be accidentally ejected in spurts through the
air-passage to make blots on the paper.

It is a further purpose of the invention to
so combine theink-feed, the air-feed, and the
needle that no resistance of the air—as a
bubble, film, or air-cushion—shall be formed
to interfere with the constant and uniform
flow of the ink to theneedle-point when writ-
ing.

Referring to the drawings which accom-

_pany the specification to aid the description,

Tigure 1 is a broken sectional elevation of
the stylographic pen with the parts assem-
bled for writing. Fig. 2 is a cross-section in
the plane of the line A A of Fig. 1. Fig. 3is
a front elevation of the sleeve in which the

weighted needle is gnided and through which

the ink flows to the needle. Fig. 4isanedge
view of the said sleeve. Fig. 5 is an eleva-
tion of the cone or tip in which the needle is

guided. This figure shows the groove which
forms a part of the air-passage.

In general the pen as a whole consists of
the penholder, which constitutes the ink-res-
ervoir and head which is secured in the lower
end of the penholder, and consists of the
sleeve, the coupling, and the cone or tip, the
head containing the movable needle and be-

‘ing assembled before insertion into the holder

with the needle and then secured in the holder
as one. ,

The hollow holder a, preferably made of
hard rabber and with its upper end solid, is
provided at said upper end with the boss b,
on which is fitted the cap ¢ when the stylo-
graph is in use, d being theair-inlet. When
the stylograph is not in use, said eap ¢ is fit-
ted on the end of the coupling f" to protect
the needle. Intothelowerend ot said holder
@ is threaded the neck of said coupling f,
which coupling is also interiorly threaded, as
seen in Fig. 1,and shouldered at . Into the
upperend of said coupling f is threaded the
lower end of said tube orsleeve j. The up-
per end of said sleeve j, above the threads k,
is citt away at the sides to form a rectangu-
Jar stem [, through which is a slot m, the
transverse dimension of said slotm being the
same as the diameter of the hole through the
round threaded end of the said sleeve. Said
slot m is of such vertical length and so posi-
tioned that when the sleeve j is assembled in
the coupling f the lower end of the slot m
is preferably below the upper end of said
coupling, and the upper end of said slot m
projects above the upper end of said coup-
ling f, as seen in Fig. 1. Said stem ! is coun-
terbored at 7 to guide the end of the nee-
dle-weight 1 and to such a depth as to allow
of a slight longitudinal movement of said
weight. Into the lower end of said coupling
£ is threaded the cone or tip o, which is hol-
fowed out at its upper part, as shown at p in
Fig. 1, to form a chamber for the lower end
of said weight w, said chamber being of such
a diameter as to allow the weight w of the
needle to have.an easy-working fit therein
and at the same time allow the ink to flow
readily therethrough, and from the lower end
of said chamber p out through the lower end
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- of said tip is made a small bore or capillary
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tube g,through which the needle x passes with
easy-working fit. When the needle x is in
said bore g, it so nearly fills the bore that the
ink flows to the writing-point by capillary
abtraction aided by gravity and will notsplash
out to blot and.blear the writing. The usual
tube. », of platinum or other non-corrosive
metal, is fixed in the lower end of said tip o.
A circumferential groove s is formed around
the upper threaded end of the tip o, dividing
the threadsinto two parts, and a longitudinal
saperficial groove ¢ is cut in one side of said
tipo, pxefemb]vbemucutthnouofh the threads,
asshown.. Diametr wally oppositesaid groove
{ is made a small hole v from the groove s into

the interior chamber p of said tip o to admit

air to the said chamber p and thence to the in-
terior of the penholder. - It is of the greatest

importancethatthereshouldbeas littsleinrush

of air upward through the capillary bore q as
possible and that no films or bubbles of air
having the effeet of an air-cushion be formed
between the needie and the bottom of the
weight, as such conditions seriously affect the
necessary uniform and c¢ontinuous flow of the
ink to the needle-point z, and we have found
by experience that this desired effect can be
best . accomplished by so locating the hole or
air-outlet % that it shall be both as near the
point of the needle as is practicable and at
the sdme time bealways above the bottom of
the weight w when the pen is in operation.
By arranging the air-passage as above de-
seribed - the air will enter by the groove ¢,

pass therefromn into the annular groove s, and

© thence flow around to the diametrically op-

40

45

50

55

6o

65

posite hole or outlet « and through said out-
let to the interior of the chamber p and on
upward to the ink-reservoir, and this circuit-
ous path of the air, together with the small
area of the outlet u, effectually prevents the
accidental spurting of drops of ink through
and out of said air-passage. ~Said needle ,
preferably of aluminium, is firmly fixed into
the lower end of said wewhb w,which weight
‘is preferably made of type -metal and is of
slightly-smaller diameter than the slot m and
chamber p, and the lower end of said cham-
ber pis preferably shaped as a cone, the lower
end of said weight being square, so that a
slight eavityis left under the end of the weight
to contain a small quantity of ink. This con-
gtruction facilitates a continuous and even
flow of ink to the writing-point and at the
same time serves to gnide the needle-point
into the capillary bore q.

The coupling f from the lower end thereof
to the small shoulder 2, being the part into
which is threaded the tip o, is reamed out to
a slightly-larger diameter than the other part
thereof, into which the sleeve 7 is threaded, so
that said shoulder 2z forms a stop against fur-
ther upward threading of said tip o, and as
said tip o is always normally held threaded
in place and is only to be removed therefrom
to repair the pen this construection serves

7 having been first removed.

698,859

also to furnish a stop for the sleeve 7 when
said sleeve is being threaded into the coup-
ling.

In assembhnor the parts the tip o is thread-
ed into the eouphno‘ until its. further move-
ment is arrested at theshounlderz. The nee-
dle «z, with its weight w, is then placed in the
said tip, the said needle dropping down
through the capillary bore ¢ and a very little
below the lower end of the tube r—that is to
say, until the lower end of said weight w
comes to rest against the said conical end of
the chamber p. Then the sleeve j is prefer-
ably threaded home into the upper end of
said eoupling f until it brings upagainst the
tip o, the upper end of the weight w entering
part way into the counterbore m. Now the
head, which, as hereinbefore stated, consists
of the tip o, coupling f, and sleeve 5, with the
needle and weight assembled in them, is
threaded as one into the lower end of the
holder a, which holder has been previously
filled with ink.

“In writing the’ needle @, with its weight av,

" has sufﬁeient longitadinal play toinsure very

smooth and even writing, the weight « hold-
ing the point of the needle upon the paper
with the proper force, while yielding to.all
inequalities or roughnesses of the paper. The
ink passes from the reservoir around the stem
{ and by the slot m into the interior of the
head and is fed by capillary attraction and
gravity to the needle, the ‘air passing up by
said slot m into the reservoir.

It is evident that in- place of forming the
groove £ on the outside of the tip o it ml(rht
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be formed on the inside of the coupling f, be-

ing positioned so that it shall register with

the annular groove s and be at all times dia-.

metrically opposite to the hole 2.

It is one of the special advantages of the
device that by dispensing with an internal
air-tube in the ink reservoir or barrel of the
pen we are enabled to have the upper end of
said barrel made-of one solid piece of mate-
rial, whereas in pens having the said internal
air-tubes the upper end of said barrel has to
be left open until the air-tube is assembled,
and said end is then closed by a plug or simi-
lar fitting, and this plug tends invariably to
work loose and permit a slight leakage of ink
from out the reservoir, which is an annoyance
thatcannotpossibly occurin my construction.

It is a further advantage of my construc-
tion thatif the capillary tube becomes clogged
it can be readily cleaned by pushing the
needle back and forth through it, the sleeve
In this way I
can quickly and conveniently accomplish a
result whieh in other pens necessitates the
use of a special appliance and is likely to oc-
casion trouble and vexatious delay.

Now, having deseribed my improvements, I
claim as my invention—

i. The combination in a stylographic pen,
of an ink-reservoir,a weighted longitudinally-
movable needle, and a hollow head in which
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said weighted needlé.moves adapted.to close
the lower end of said reservoir and provided
with an air- passage having substantially
right-angled bends which connects the inte-
rior of the head with the outer atmosphere at
a point between the ends of the weighted por-
tion of said needle, substantially as de-
scribed. ‘

2. The combination in a stylographic pen,
of an ink-reservoir, a hollow head adapted to
close the lower end of said reservoir, a hol-
low tip on said head provided with a capil-
lary bore for the needleand with an air-pas-
sage having sharp-angled bends which con-
nects the interior of said tip with atmosphere,
and a weighted needle longitudinally mov-
able in said head, substantially as deseribed.

3. The combination in a stylographic pen,
of an ink-reservoir, and a hollow head adapted
to close the lower end of said reservoir and
consisting of a sleeve having a side orifice
which is adapted to establish communication
between. the said reservoir and the interior of
said head, a hollow coupling, and a hollow
tip having a capillary bore for the needle and
a sharply-angled air-passage connecting the
interior of said head with atmosphere, sub-
stantially as described.

4. In a stylographic pen, the ink-reservoir

a, at the lower end of which is the hollow tip,

o provided with a capillary bore g for the nee-

" dle and with groove ¢ the annular groove s
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which connects with said groove ¢ and the
diametrically opposite hole v which connects
the groove s with the interior of said tip o,
substantially as described.

5. In a stylographic pen, the ink-reservoir
a,the coupling f which is adapted to close the
lower end of said reservoir, thesleeve j fitted
into the upper end of said coupling fand pro-
vided with the slotm which connects the said
ink-reservoir with theinterior of said sleevej
and coupling f, and the hollow tip o which is
fitted into the lower end of said coupling f
and is provided with a capillary tube or bore
q for the needle and with the groove? the an-
nular groove s connecting with said groove ¢
and the diametrieally opposite hole w con-
necting said groove s with the interior of said
tip o, substantially as deseribed.

6. In a stylographic pen, the combination
with the ink-reservoir and weighted needle,

‘of the hollow. tip o which is provided with a

capillary tube or bore for the needle,a conie-
ally-ended chamber for the weight of the nee-
dle and a sharply-angled air-passage which
connects the interior of said tip o with at-
mosphere at a point between the ends of the
weighted portion of said needle,substantially.
as described.

7. The combination in a stylographic pen |

of an ink-reservoir, a hollow head adapted to

3

close the lower end of said reservoir, a weight-
ed needlelongitudinally movable in said head,

‘a chamber in said head having its lower end"

so shaped as both to guide the needle-point
into the capillary bore and to prevent the
weight on said needle from quite reaching the
bottom -of said chamber, and an air-passage
in said head, substantially as described.

8. The combination in a stylographic pen,

of an ink-reservoir, a hollow head adapted to
close the lower end of said reservoir, an air-
passage in said head from atmosphere to a
chamber in said head, and a weighted nee-
dle movable in said head and with-its range
of motion'so limited that the lower end of the
weight thereon shall always be below the out-
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let of said air-passage, substantially as de- -

seribed. . S
9. The combination in a stylographic pen,

8o

of an ink-reservoir which' is without an inter- .
nal air-tube, a hollow head adapted to close -

the lower end of said reservoir and having a
weighted needle longitudinally movable

85

therein, ard said head consisting of a sleeve' .

having a side orifice which is adapted to es-
tablish communication between thesaid res-

ervoir and the interior of said head, a hollow

coupling, and a hollow tip having a capillary
bore or tube for said needle, and a. sharply-
angled air-passage connecting the interior of
said head with atmosphere and having the

outlet thereof always above the lower end of -
‘the weight on said needle, and a chamber in

said tip so shaped as to serve both to guide the

‘needle into the capillary bore and to prevent
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the weight on said needle from quite reach-

ing the bottom of said chamber, substantial_ly’

as described.
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10. The combination in a stylographic pén,

of an ink-reservoir, a head-section at one end .
of the reservoir, a tube in said section cut.
away at the side and communicating with at-

mosphere, and a weighted needle movablein
said section, substantially as described.

11. The combination in a stylographic pen,
of an ink-reservoir, a head-section at one end
of said reservoir, a channel connecting said
reservoir with atmosphere, a tube in said sec-
tion cut away at the side, and a weighted nee-

dle movable in said section, substantially as
“described.

12. In a stylographie pen, the combination
of the sleeve j provided with the stem [ and
theslot m, and aneedle provided with a weight
vertically movable in said sleeve j, substan-
tially as described. '
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Signed at New Yorﬂk city this 27th day of

September, 1901. : . L
, WILLIAM W. SANFORD.
Witnesses:. o I
BERNARD J. ISECKE,
DAVID WALTER BROWN,



