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Loallwiom it muy concern:
Be it known that T, Wiztiaar 2. Dy Wrrr,
a citizen of the United States, residing at
Sowerville. in the county of Middlesex and
5 State of Massachusetts, have invented new
and useful Improvements in Pencils, of
which the following is a’ specification.
This invention relates to pencils with ad-
Justable and removable leads and especially
10 the invention relates (o that class of pencils
in which the lead is of very small diameter
=0 that the same may be used without sharp-
ening, ,
The object of this invention is to provide a

pencil of the class set forth in which the
tead can be fed forward for nse until it is-al-

most entirelv used up and the small remain-"

ing butt is finally ejected from the pencil.

The objecs of the invention is further to
provide a penell of the class set forth in
which the mechanism for advancing or feed-
ng forward the lead and also for ejecting
e Jead from the pencil when used up is so
onstructed and arvanged that the head of
Lie pencil. by the rotation of which the lead
s fed f
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i forward and ejected, can be rotated
continiously even after the lead is ejected
from the pencil without injury to the mech-

anisml, and furiheruiore, the object of the
invention is to provide a pencil of the class

deseribed in which by reversing the rotafory’

movement of the head the feeding and eject-
‘ing members of the pencil will be caused to
retreat toward the rear end of the pencil in
order that a new lead may be msgerted, and
Cafrer said wembers have retreated to the ox-
freme rear end of their path of movement a

o

continued rotation of the head of the pencil

will cause no damage to the operating parts.

The object of the invention is further to
sunplify und cheapen the construction of
the pencil by entirely eliminating anv sol-
dered or brazed parts. :

"The invention consists in the combination
aud arrangement of parts whereby the fore-
zoing objects are attained as hercinafter set
forth in the specification and particudarly
pointed out in the claims.

Referring to the drawings:

Figure 1 1s an enlareed seciional elevation
of my improved peneil. :

Fig. 2 is a sectional plan taken on the line
2-—2 of Figuare 1.

Fig. 3 is a sectional
3—3 of Figure 1.
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plan taken on the line

Fig. 4is aside elevation as viewed from the
right of Figure 1, illustrating a portion of
the lead feeding mechanism. i .

Fig. 5 is a detail elevation of a spring.

Fig. 6 is a side elevation of a connecting
member.

Fig. 7 1s a side elevation of a screw-
threaded collar.

Fig. 8 is a side elevation of a push-rod.

Fig. 9 is a side elevation of another screw-
threaded collar. .

Fig. 10 is a side elevation of the lead car-
rier tube, .

Fig. 11 is a side elevation of the guide
tube. ’ :

Fig. 12 is a detail section taken
12132 of Fig. 9. _

Fig. 13 is a_ detail section taken on the
line 13—13 of Fig. 16. ;)

g, 14 is a detail section taken on the line
14—14 of Figure 11,

Fig. 15 is a detail view of a spline with a
lateral projection.

Like numerals refer to like parts through-
out the several views of the drawings.

on the line

T the drawings, 15 is the outer casing of -

the pencil which terminates at its frent end
in 2 conical end portion 16, through an open-
Ing 17 in the front end of which the lead 18
is fed. .\t the rear end of the outer casing
15 an annular Hange 19 projects into an an-
nular groove 20 provided in a tube 21 which
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Is rotatably mounted in the casing 15 and

projects rearwardly outside thereof to pe.
celve upon 1ty outside 1 head 22 and upon its

mside at its rear end a tube 23 is provided -

which contains an evaser 24. At its forward
end the tube 21 is reduced in diameter at 25

Y

forming a frustro-conical portion and ter-

minates in a evlindrical portion 26 which is
a tight fit upon the propeller tube 27, said
propelier tibe for a portion of its length as
al 28 15 cvlindrical and for the remainder of
its length. except us hereinafter set forth, is
provided with an interior screw thread 29,
while at its front end and at its rear end at
30 and 31 respectively said propeiler tube
has a smooth borve. :

"The front end of the propeller tube 27
beavs against the inner wall of an alignment
tube 32: said alignment tube consists of a
rastro-conical portion 33 against which the .
front end of the propeller tube bears and
which forms a bearing therefor, a cylindrieal
portion 3¢ at the rear end thereof. and 3
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cylindrieal portion 35 at the front end
thereof. The frustro-conical portion 83 fits
against the inner wail of the conical for-
ward end 16 of the casing 15 and thus posi-
tions the alignment tube 32 longitudinally
of the casing. The cylindrical portion 35
terminates adjucent to the inner wall of the
conical portion 18 of said casing and forms
4 holder for a guide tube 36 which fits
tightly into said cylindrical portion 35 and
extends rearwardly therefrom in the inferior
of the propeller tube 27 until at its rear end
it bears against & dise 37 which is & closs it
in the portion 28 of the propeller tnbe and
bears against an inwavdly projecting annu-
Isx flange 58 on said propeller tube,

Theé tube 36 bears at its forward end
against the inner wall of the conical portion
16 of the casing and forms a guide for a lead
carrier tube 89 i which the lead 18 is placed
and by which it is fed longitudinally of the
This carrier tube 39 is provided

ith o spline 40 which is fast in a slot 407
provided in the tube 89. Said spline 40 has
a laterally extending projection 42 which
when the several parts are assembled. as
llustrated in Figure 1, extends into a hole
43 in the collar 44. A push-rod 45 slides in
the tube 39 and terminates at its upper end
in a lateral arm 46 which when the parts are
assernbled extends inte 2 hole 47 in a col-
far 48, :

The collars 44 and 48 are each provided
with 8 screw thread upon their peripheries
and are joined {ogether by a connecting
membear 4% which is provided at its rear end
with a T-shaped head 50 and at it front
end with & T-shaped head 51, said T-shaped
heads being connscted by a shank portion 52
with ears 51’ thereon and this shank portion
is located in slots 54 and 53 provided in the
screw-threaded collavs 44 and 48 respec-
tively.

A spiral spring 55 encivoles the guide tnbe
36 and is slidable thereon, said spring serv-
ing to hold the guide member 48 in position
it the slots 58 and 54.

Tt will he understood that the collars 4
and 48 are slidably mounted upon the guid
tube 36, that they are connected together by
the connecting member 49 and that they are
foreed apart until they strike the heads 51
and 50 vespectively, by the spiral spring 55,

The diameter of the 1
tube 3% is slightly

i)
S

¢

e bore of the
smalley than the dizmeter
: :
Fl

of the lead intended to be used therswith.
The tube 39 s countersunis af 56 and ig siit

a siight distance at 57 so
Tead to entér the tube 29 and wedge itself
into the tube. :

While the alignmeni tube 82 has been de-
scribed in ity preferred form in fore-
going specification ag cousisting of two cy-
lindricad-porticns 24 and 35 joined together
by a frusto-conical poriion

A

33, it will be un-
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derstood that I do not confine myself {o this
specific censtruction or form, but this inven-
tion contemplates an alignment tube consist-
ing of two tubss of different dinmetersioined
together, the lavger of the tubes engaging
the casing of the pencil and stationary rela-
tively thereto and with a guide tube fitting
the tube of smaller diameter and stationary
relatively thereto and having a member slid-
able longitudinally within the guide tube.

* The general operation of the device here-
inbefore specifically described is as follows:
Assmnihg the parts to be in the relative po-
sitions Hiustrated in Figuregs 1 and 4 and
that the head 22 is given a rotary clockwise
movement then the tube 21 will be rotated,
thereby causing the propeller fube 27 to ro-
tate. The rotation of said propeller tube
vill canse the collars44 snd 48 ¢o be fed for-
wardly in said tube and this forward move-

‘ment of the collars will carry forward the.

carrier tube 39 with the lead 18 and the push
rod 45, When the carvier tubs 39 has been
moved forwardly in this manner until the
cellar 44 is moved out 6f the serew-threaded
portion 29 of the propeiler tubs 27 into the
smooth bore portion 80 thereof, the collar 48

70

o

t

90

will continue to he fed forward by the screw- -

threaded portion of the propeller tube 27
and the spring 55-wilk _
and the tube 39 forwardly until the end of
the carrier tube 39 abuis against the for-
ward portion of the conical end 18, and dur-
ing this forward movement the collar 48 and
the push-rod 43 will continue their forward
wiovemeni until the spring 55 is sufficiently

push the collar 44-

05

0o

compressed. to. allow the-collar 48-io enter -

the smooth bore portion 30. During this

fast part of the movement of the collar 48—

the spring 55 will be still more compressed
and the connecting member 49 will slide in
the collar 48, '

has been moved to its extreme forward posi-
tion and the push-rod hag heen alse moved
to its extreme forward position thus expel-
ling the lead from the carrier tube that a

continued votation of the propsiler tube 27T

by the-head 22 will have no Turther effest

upon the movement of the collars and conss-

Tt is evident that after the carrier tube
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quently the carrier tube and push-rod will .

remain practically stationary until the head
22 is rointed in the opposite direction or in
a counter-clockwise dirvection, whéreupon the
zoliar 48 being pressed against the forward
pud of the serew thread 29 by the spring 55
will enter said serew-threaded portion and
commence
the penecll earrying with it the push-rod 45,
As soon s the collar 48 has been moved
rearwardly until the head 50 on the connect-
ing member abuis against the rear face of
the collar 48 and the head 51 abuis against
the front face of the collar 44 then the col-
iar 44 will be dravwy backwardly by ths con-

to be fed toward the rear end of -
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tinued rotation of the vropeller tube until it
enters the screw-threaded portion of said
propeller tube, whereupon both the collars
will be moved rearwardly together with the
push-rod and the carrier tube.

A new lead may be inserted in the carrier

tube at any time after the push-rod has been
drawn backwardly therein. The collars 44
and 48 and the lead carrier 39 and puosh-
rod 43 together with the spring 53 and the
connecting member 49 will be now moved
-backwardly in the pencil until the collar
48 enters the simooth bore portion 31 of the
propeller tube, and then a continued rotation
of the head 22 will cause the collar 44 to be
moved toward the rear and the spring 55
will push the collar 48 along the smooth
+bore 31 until said collar 48 engages an
inwardly extending Hange 59 on said pro-
peller tube, swhereupon further rearward
movement of the collar 44 will compress the
spring 55 and the shank 52 will slide in the
collar 48 until said collar 4% enters the
smooth Lore portion 31. whereupon further
rotation of the head 22 in a counter-clock-
wisge direction will have practically no effect
upon the coilars 44 and 48 and none of the
parts of the pencil will be broken by a con-
tinued counter-clockwise rotation of said
head,

Now upon cotating the head 22 clockwise
the collars will be caused 1o enter the
serew-threaded  portion of the propelier
tube in & muanner similar to that hereinbe-
fore described in relation to the movement
of the collars from the smooth bore portion
30 into the screw-threaded portion of the
propeller tube.

It will be understood that it is not neces-

sary to cause the collars 44 and 48 to move
backwardly into the smooth bore portion 31,
the distance to which said collais should be
moved buack being regulated Ly the length
of the new lead, but in case that anyone
using the pencil did continue rotating the
head, either clockwise or counterclockwise
heyond the time necessary for the parts of
the pencil to perform their different func-
tions, then the smooth hore portions 30 and
81 will prevent injury to.the different parts
of the penecil.

The different parts of the pencil herein-
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before deseribed ave assembled as follaws:

The carrier tube 39 is placed in the euide
tube 36 with.the collar 44 placed in posi-
tion on suid guide tube and with the luteral
projection 42 extending into the hole 43.
Next, the connecting member 49 is placed
in position on the collar 44 with the head 51
bearing against the forward face of said col-
lar and the lateral prongs 51° thereon bear-
ing against the rear face of said collar. The
“spiral spring 55 is then placed in position
upon the guide tube 36 over the connecting
membex and bearing against the collar 44,
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then the collar 43 is placed on the push-rod
b

45 with the arm 46 projecting in the hole
47, and the push-rod is inserted in the hole
I the carrier tube 39. then the spring 55
Is compressed and the head 50 on the con-
necting wember 49 is slipped over the rear
end of the collar 48, while-at the came time
the shank portion 52 enters the slot 53 in
saitd collay 48, -

The several parts hereinbefore deseribed
are now in the relative positions ilustrated
in Figure 4. The guide tube 36 is then
forced into the cvlindrical portion 35 of the
alignment tube 32 and the alignment tube,
with the guide tube in position therein, is
then forced into the casing 15 until the
frustro-conical portion 33 is seated against
the conical portion 16 of the casing, s illus-
trated in Figure 1. The dise 37 is then
forced into the propeller tube 27 and down
‘against the annular rib 5%, The cylindrical
portion 26 of the tube 21 is then forced on
to the rear end of the proveller iube. The
propeller tube with the tube 21 attached
thereto is now inserted in the casing 13 and
15 rotated in a counter-clockwise dirvection
until the collars 48 und 44 enter the screw-
threaded portion of said propeller tube and
the propeller tube is then advanced to the
position shown in Figure 1, and the rear end
of the casing is spun into the annnlar groove
20 in the tube 21 The leads ave then placed
in the propeller tube in the chamber at the
vear of the disc 37, The craser 24 is then
forced into the tube 23 and the tube 23 js
placed in the rear end 1 with which it hasg
a snug friction fit. The head 22 is then
pushed upon the vear end of the casing with
which it has a tapered fiv until it assumes the
position illustrated in Figure 1 with its for-
ward edge contacting with the rear end of
the casing and just in advance of the
flange 19. .

While T have illustrated as the lproved
embodiment of my invention in respect to
the alignment tube, o construction wherein
a ceybndrical portion 34 at the rear end
thercof and a evlindrical portion 35 at the
front end thereof ave of different diameters
and these two different diameter tubes are
Joined together by a frusto-conical portion
33 integral therewith, it is evident that
without departing from the spirit of my in-
vention an alignment tube. in all respects the
mechanical equivalent of the alignment tube
hereinbefore described and illustrated. may
be substituted therefor without departing
from the spirit of my invention. in this re-
spect, so long as two tubes one of larger
diameter than the other are rigidly joined
together. S

I claim: : k

1. A pencil having, in combination. an
outer casing, a head rotatably mounted on
the rear end of said casing, a stationary
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5 said earrier tube isslidably
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- whereby a ré'ciprocatory motion will be im.-
parted to said carrier tube and to said
push-rod. )

8. A pencil having, in combination, a cas-
ing, a carrier tube for leads, a guide tube
carrier tube is slidably mount.
ed, a push-rod slidable in said carrier tube,
a collar having a serew-threaded periphery
fast to said carrier tubey another collar hav-
ing a serew-threaded periphery fast to said
push-rod, an interiorly screw-threaded pro-
“peller tube with. which said collars have
gerew-ihreaded engagement, means adapted
- to rotate said propeller tube, a member con-
sected to said collars and adapted to limit
‘the distance to which they may be moved
apart, a spring encircling said guide tube
and connecting member, and 2 rotatable
head connected to said propeller tube where-
"by. upon the rotation of said head a recipro-
catory motion may be imparted to said car-
rier tube and to said push-rod. '

9. A pencil having, In combination, a
carrier tibe for leads, a guide tube in which
mounted, a collar
f£ast to said carrier tube and having & screw-
threaded periphery, a push-rod slidable in
ier another collar having a
serew-threaded periphery-fast to said push-
rod, a spring interposed between said collars,
means to limit the distance to which said

. collars' may be moved apart, an interiorly

&

sorew-threaded propeller tube rotatably
mounted. in said casing and having screw-
threaded engagement with said collars, a
head ro‘tatabiy mounted on said casing ahd
connected to said propeller. tube, the op-
posite ends of said propeller tube each hav-
‘ing -8 ‘smooth bore whereby the distance to

which said collars may be propelled by the
jotation of said propeller tube is limited in

bpppsite directions.

1m0, A pencil having, in combination, 2

862

_casing, a carrier

“casing with a ‘
and a cylindrical body portion, an alignment

8

casing, a carrier tube for leads, a guide tube

therefor, a projectiosn extending laterally
from said carrier tube, a collar provided
with- a hole into which said projection i3
adapted to extend. a push-rod slidable in
said carrier tube, a lateral arm on sald
push-rod, a collar provided with a hole into
which said arm is adapted to project, a
spring interposed between said collars, a
member connecting said collars and adapted
to limit the distance to whicir they may be
separated by said spring, and means to im-
part a reciprocatory motion to said collars.
11. A pencil having, in combination,
tube for leads, a push-rod
olidable in said carrier tube, a collar fast
to said push-rod and having a screw-
threaded periphery, a rotatable interiorly
screw-threaded propeller tube having screw-
threaded engagement with suid collar and
rotatable within said casing. and means to
impart a rotary motion to said serew-
threaded propelter tube. '
12. A pencil having, In combination, a
coxical forward end portion

tube having a cylindrical portion tightly

tting the forward end of the cylindrical
body portion of said casing and terminating
at its forward end in another eylindrical
portion of smaller diameter, and a frustro-
conical ‘portions connecting said cylindrical
portions and fitting against the inner wall
of the conical forward end of said casing,
a guide tube tightly fitting said last-named
cylindrical porfion, a push-rod slidable in
said guide tube and means to Ampart a
reciprocatory motion to said push-rod.

In testimony whereof I have hereunto set
my hand in presence of a witness. '

WILLIAM P. DE WITT.
Witness: .
Fraxsun E. Low.
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