2,078,433

P e
et o e N, 7

A NINP227222222

s aaAN AR A A
I

D ity

e e
= S AR

e el

‘1935

N e T N
e T et e S et XD 2

Aol IIMN7Z2 7222

T T o 7 o ettt S

T S A AN A
%

A. WINTER
LEAD FEEDING PENCIL

Filed Dec. 18,

2l
A
NVENTOR
R

D))
%

N

N
&

%

T T T T T T T T T T T T B T T T S A L A A AT S S N
[TITTITFTTTFT T T T T ST T TSI F T YW T LI P IR 53

g 1 SR
P I P At

WP NN 22

P A S I
s s I e s e S o

HefnS2 2555522

ALITLLITLTHLEIIITETTINER ITEHETATASS) SN TR USERAIR AN AR
(TP T T I D Z
=22

Q i
\ |
S O\

— 1N

(TR T T TN
nniiinivyn ye—— 7

April 27, 1937.

LA L AL L AL 7
N7 B o e A M
NP A A A

O ok 2 2T
- ATATEATATATHIIAIALTATI AT LEE RSN S AS AR ANURNNY

N



5

10

15

20

25

30

35

40

45

b

(=

Patented Apr. 27, 1937

UNITED STATES

PATENT OFFICE

2,078,433
LEAD FEEDING PENCIL
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This invention relates in general to mechanical
lead feeding pencils of the step by step type,

‘wherein leads are fed from the magazine to &

lead holding and advancing mechanism for pro-
jecting the leads step by step longitudinally from
one end of the pencil casing, and more particu-
larly the invention relates t¢ pencils of the char-
acter described and claimed in my copending ap-
pleation Serial No. 743,673, filed September 12,
1934. The pencil described in said application
comprises two telescopically associated ihner and
‘outer tubular sections, & lead holding tube mount-
ed in the outer section, & clutch to grip and re-
lease the lead in said tube upon relative recipro-
cation of said sections in opposite directions o
move a lead step by step through the tube, and
a second clutch mounted within the outer sec-

tion and actuated to cooperate with said outer -

section upon disengagement and engagement of

the first clutch from and with the lead respec- )

tively, to grip and relesse the projected lead.

One object of the present invention is to pro-
vide & novel and improved coimbination of a
lead advancing clutch and a clutch for holding
the lead jn projected position, wherein the lead
holding clutch is disposed within but projects
from the outer section so that the pencil shall
be simpler, easier to make and assembie and
more reliable in operation.

Another object is to provide a novel and im-
‘proved lead advancing clutch mechanism which
shall be positive and reliable in operation and
‘simple and inexpensive in construction.

Other objects, advantages and results of the
invention will appear from the following descrip-
tion when read in conjunction with the accom-
panying drawing. -

‘Referring to said drawing in which correspond-
ing and like parts are designated throughout the
several views by the same reference characters,

Figure 1 is a view on a greatly enlarged scale,
partially in section and partially in side elevation,
of a pencil embodying my invention.

Figure 2 is a fragmentary vertical longitudinal

sectional view through the lead advancing and

" holding mechanism, showing the parts in their
normal lead holding position.

Figure 3 is a similar view showing the parts

in the .positions assumed during release of the
lead by the lead holding mechanism just prior
_to gripping of the lead by the advancing mecha-
nism. ‘ . o
Figure 4 is a like view showing the completion
of the lead advancing movement of the advancing
mechanism, :

PFigure 5 is a view similar to Figure 2 taken on
o plene at right, angles to the plane upon which
the section of Figure 2 is taken, and illustrating
the lead advancing clutch in side elevation.

Figure 6 is a horizontal sectional view on the
line 6—6 of Figure 3.

Figure 7 is & similar view on the line T—T of
Figure 5, and -

Figure 8 is & fragmentary verticel longitudinal
sectional view through the lead holding end of
the pencil, showing s modification of the in-
yention.

Specifically describing the illustrated embodi-
ment of the invention, the pencil comprises a
casing which includes telescopically associated
outer and inner tubular sections | and 2 respec-
tively. One end of the outer section is tapered
at 3, while the inner section is slid into the other
end of the outer sectlon.

Within the outer section is mounted o lead
advancing and s holding mechanism which is
shown as. including a body sleeve & tapered to
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spproximately conform to the inner wall of the -

tapered portion $ of the outer section, and with.
one end terminating short of the end of the outer
section as at 5. This body sleeve 4 is secured in
the outer section by & tip § which is screw thread-
ed at 7 into the body sleeve and has a shoulder
8 to abut the end of the outer section.

A lead holding tube 9 is mounted within the

" body section with one end loosely slidable in the

opening 10 through the body sleeve 4. The other
end of the lead holding tube has a pair of slots
(1 and has slidable thereover, a lead advancing
clutech sleeve 12. This sleeve is longitudinally

slitted to form-a pair of diametrically opposite -
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resilient arms {3 at the free ends of which are . -

lead gripping jaws {4 which project through the
respective slots . .

The sleeve 2 is longitudinally slidablé on the
tube 9 and is operatively connected: to the inner
section 2 of the casing so that upon sliding of
the inner section into the casing, the jaws {4 are

_pressed into.engagement with the lead A, and the

sleeve is slid along the tube to advance the lead,
while when the inner section is retracted or

_ moved outwardly of the outer section, the jaws

are disengaged from the lead. As shown, an
actuating collar 5 is telescopically fitted over
the tube 9 and has a cam surface 16 to cooperate
with the jaws 14, and this collar 15 is connected
at 11 to the inner section 2 of the casing. As-
suming the parts to be in the normal lead hold-
ing position shown in Figure 2" with the Inner
section retracted, the collar 15 is-in position to

40

45

50 -

55.




2

permit the jaws {4 to be sprung outwardly away
from the lead by the arms 13. When the inner

- section is pressed inwardly of the outer section,

the cam surfaces 16 slide upon the tapered jaws
14, so as to force the jaws inwardly against the
lead, and continued movement of the inner sec-
tion and the collar 15 in the same direction then

~ slides the sleeve 12 on the tube 8 to advance
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the lead as shown in Figure 4. As the inner
section 2 and collar I5 are retracted the cam
surface {8 moves away from the jaws to permit
them to spring outwardly away from the lead.
The sleeve 2 has a frictional engagement with
the tube 9 so as to initially hold the sleeve against
movement upon movement of the collar 15 in
either direction to permit the surface 16 to en-
gage and disengage the jaws to force the jaws
against the lead and permit the jaws to with-
draw from the lead respectively. A thimble 18 is
loosely slidable upon the tube 8 and surrounds
the end of the clutch sleeve 12 opposite the jaws
{4 with its ends to abut respectively the collar

- 15 and the end of the clutch sleeve opposite the
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jaws. The end of the thimble which abuts the
collar has a flange 19 between which and the
body sleeve 4 is Interposed a compression spring
20 which normally actuates the thimble and col-
lar in the direction to retract the inner section 2

and release the collar from the jaws 14. Out- .

ward movement or retraction of the inner sec-
tion and collar is limited by abutment of the
collar with a shoulder 21 on the end of the lead
holding tube 9, while inward movement of the
collar and inner section is limited by engage-
ment of the end of the thimble with the body
sleeve 4; and the thimble engages the clutch
sleeve 12 upon retraction of the inner section
to move the clutch sleeve and jaws to their ini-
tial position shown in Figure 2 after a lead has
been advanced. ’
The lead holding tube 8 has & limited longitudi-
nal movement in opposite directions, the move-
ment inwardly of the outer casing being limited
by engagement of the end of the tube with the
inner end of the tip.6 as shown in Pigure 3. A
lead holding clutch is connected to and movable
with the tube 9 and comprises o tube 22 screw
threaded at one end intc the tube 9 as at 23 and
having its other end projecting from the outer

casing through the tip 6 and provided with lead -

gripping jaws 24. These jaws are resilient and
are formed by longitudinal slitting of the tube 22,
and the tube has a passage for the lead in aline-
ment with the opening in the tube 9, the inherent
resiliency of the jaws tending to spring them;
away from or out of engagement with the lead.
The outer surfaces of the jaws are tapered at 25
to cooperate with corresponding tapered surfaces
‘26 on the inner walls of the outer end of. the tip,
and this engagement of the jaws with the tip
limits movement of the lead holding tube in the
direction of retraction of the inner section. The

" limited longitudinal movement of the tube 9 is

-70

%

just sufficient to permit clamping and release of
the lead by the jaws 24.

In operation, upon beginning of the inward
movement of the collar 15 and inner section 2
to cause the jaws 4 to grip a lead, the compres-
sion of the spring 20 is released from; the shoul-
der 21 on the tube 9 so that the tube may longi-
tudinally move to disengage the jaws 25 from the
lead. Should the tube not move upon simple re-
lease of the compression of the spring, the fric-
tional engagement of the collar 15 with the jaws
and the sleeve 18 with the tube will positively

2,078,438

move the tube. This motion will continue until
the end of the tube 9 abuts the end of the tip 6,
and this motion preferably takes place slightly
before the gripping of the lead by the advancing
jaws 14, Then continued movement of the collar
15 inwardly of the outer section will cause the
jaws 14 to grip the lead and slide the sleeve along
the tube to advance the lead therethrough. Upon
release of the inner section under the influence
of the spring 20 the retraction of the collar 15
and inner section 2 moves the tube 9 to cause the
jaws 24 to engage the tapered surfaces 26 on the
outer section and clamp the lead, this movement
of the tube 9 being caused in the first instance
by frictional engagement between the collar 15
and the jaws 14 and the engagement of the thim-
ble 18 with the sleeve 12 which frictionally en-
gages the tube. The lead is thereupon held
against retraction, and this action preferably
takes place at about the same time or slightly be-
fore the release of the jaws 14 from the lead.
Continued retraction of the collar 15 will then
release the jaws 14 from the lead, and engage-
ment of the thimble with the sleeve 12 will carry
the sleeve with the collar to their initial position
so as to cause abutment of the collar with the
shoulder 2! under influence of the spring 20 and
exert a positive pull on the tube 9 to hold the
jaws 24 in engagement with the lead.

With this construction it will be noted that the
lead may be projected from the tip step by step
upon relative reciprocation of the inner and outer
sections | and 2, the clutch 24, 26 releasing the
lead to permit advance thereof, and holding the
lead in projected position against retraction by
the advancing mechanism as the latter retracts.
Also, on each step the lead may be ejected any
desired amount up to the limit of the advance
in movement of the sleeve 12. If is also important
that by slightly moving the inner section into
the outer section as shown by Figure 3, the lead
can be released from both the clutch 25 and the
advancing jaws 14, so that the lead freely can be
pushed into the casing to adjust the length of
the projecting portion should the lead be pro-
Jjected too far. .
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It will be obvious from the foregoing that the

leads may be deposited in the tube 9 in any suit-
able manner, but as shown, the outer end of the
inner section 2 serves as a magazine, the bottom
of which is conically concave at 27 .concentric
with the opening through the tube so that the
leads will fall by gravity into said opening.

It will be observed that the lead holding clutch
tube 22 has its passage in alinement with the
opening through the lead holding tube 8 so that
the projected lead is slid through the cluich
tube 22. It is desirable that the lead be friction-
ally held against dropping from the clutch tube
in case the lead has been released from both the
advancing jaws 14 and the holding jaws 25 as
shown in Figure 3. Accordingly, I may insert
some friction producing means in the clutch tube;
for example a thin walled longitudinally slit re-
silient tube 28 may be secured in the clutch tube
as shown in Figure 8. As shown, the friction
tube 28 has a flange 29 clamped between the end
of the clutch tube 22 and the lead holding tube 9.

While I have shown and described the pencil
as embodied in certain details of construction, it
should be understood that many modifications
and changes may be made in the structure of the
pencil without departing from the spirit or scope
of the invention, '
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Having thus described my invention, what I
claim is:

1. A mechanical pencil comprising telescopi-
cally associated inner and outer tubular sections,

6 a slotted lead holding tube mounted in said outer
section, a& clutch on and slidable longitudinally
of said tube and having jaws passing through the
slots therein to engage a lead in the tube, an
operative connection between said inner section

10 and said clutch to cause engagement and disen-
gagement of said jaws with a lead in sald tube
to advance and release the lead upon movement
of said inner section into said outer section and
retraction of said inner section respectively, and

15 a second clutch including a member in said
outer section and projecting therefrom with a
passage therethrough in alinement with said tube,
means actuated by the first clutch to actuate
the second clutch to cooperate with said outer

20 section upon disengagement of the first clutch
from the lead to grip and hold the projected lead
and to be positively operated upon engagement
of the first clutch with the lead to release the
projected lead, whereby the projected lead is held

25 by the second clutch against retraction as the
lead is released by the first clutch upon retraction
thereof, and the lead is slid through the second
clutch when the lead is gripped and advanced
by the first clutch.

30 2. A mechanical pencil comprising telescopical-
1y associated inner and outer tubular sections, a
slotted lead holding tube mounted for longitudi-
nal movement in opposite directions in said outer

tube, a clutch on and slidable longitudinally of -

35 said tube and having jaws passing through the
slots therein to engage a lead in the tube, an
operative connection between said inner section
and said clutch to cause engagement and dis-
engagement of said jaws with a lead in said tube

40 upon movement of said inner section into said
outer section and retraction of said inner section
respectively, whereby said lead is slid through
said tube by said clutch toward projected position
from said outer section and released by said clutch

- 45 upon movements of the clutch in opposite direc-
tions respectively, said tube carrying gripping
jaws through which the lead is longitudinally
movable and projecting from the end of said
outer section, said tube being movable longitudi-

50 nally to a limited extent in opposite directions as

said clutch is moved and said jaws being mov-

able with said tube out of and into engagement
with the end of said outer section upon movement
of said inner section into said outer section and
retraction of said inner section respectively, to
cause said gripping jaws to release said lead and
to grip and hold said lead in advanced position,
respectively.

3. A mechanical pencil comprlsing two tele-

60 scopically associated inner and outer tubular sec-

tions, a lead holding tube mounted in the outer
section, a clutch to grip and release a lead in said

3]
[

tube upon relative reciprocation of said sections

in opposite directions to move a lead step-by-step
¢5 through said tube, said tube having limited longi-
tudinal movement in opposite directions as said

clutch is. moved, and a second clutch including -

a tube connected to and movable with said lead
holding tube and having gripping jaws through
70 which the lead is movable and projecting from
the end of said outer section, said jaws being

movable into and out of engagement with said

end of the outer section and cooperating there-
with upon movement of the first clutch to release

and grip a lead respectively, to cause said jaws -~
to grip and hold a lead in advanced position and
release said lead, respectively.

4. A mechanical pencil comprising two tele-
scopically associated inner and outer tubular sec-
tions, the latter of which has a tapered end, a
body sleeve mounted within said tapered end, a
tip threaded into said body sleeve and exteriorly
abutting the end of said outer casing, a lead
holding tube longitudinally slidable in said body 10
sleeve and tip and having a shoulder to abut the
inner end of the tip for limiting movément of
said tube in one direction, said tube having lead.
gripping jaws projecting from said tip and co-
operating therewith to limit movement of the- 15

(>3

‘tube in the other direction and to grip and re-

lease a lead upon movement of the tube in op-
posite directions respectively, and a lead advanc-
ing clutch mechanism operable by said inner
section to grip and release a lead in said holding 20
tube upon relative reciprocation of said casing
sections In opposite directions, said clutch mech-
anism also operatively connected to move said
lead holding tube to cause said jaws to release
and grip a lead as a lead is gripped and released 25
respectively by said clutch. '

5. A mechanical pencil comprising two tele-
scopically associated inner and outer tubular sec-
tions, the latter of which has a tapered end, a
body sleeve mounted within said tapered end, a 30
tip threaded into said body sleeve and exteriorly
abutting the end of said outer casing, a lead hold-
ing tube longitudinally slidable in said body
sleeve, a lead holding clutch tube separably con-
nected to and movable with said holding tube 35
having a passage for a lead from said holding
tube and formed with gripping jaws projecting -
from and cooperating with said tip upon move-
ment of said clutch tube in opposite directions

to grip and release a lead, and a lead advancing 40

clutch mechanism operable by said inner casing
to grip and release a lead in said holding tube
upon relative reciprocation of said casing sections
in opposite directions, said clutch mechanism also
operatively connected to move said lead holding 45
tube to cause said jaws to release and grip a
lead as-a lead is gripped and released respectively
by said clutch.

6. A mechanical pencil comprising telescopical-
ly associated inner and outer tubular sections, a ' 50
lead holding tube mounted in said outer tube, one
end of said tube having longitudinal slots, a
sleeve on and slidable longitudinally of said tube
and having resilient arms carrying jaws project-
ing through said slots to engage a lead in said 55
tube, and an actuating collar slidable on said
sleeve and connected to said inner section, said
collar having an interior cam surface to engage .
said vesilient arms and force said jaws into en-
gagement with said lead and slide said sleeve on 60
sald tube to advance said lead in said tube upon
movement of said inner section into said outer
section and to release said jaws from engage-
ment with said lead upon retraction of said inner
section, a thimble slidable on said tube and sur- 65
rounding said sleeve with one end to abut the
end of said sleeve opposite said jaws and with a
flange at the other end to abut said collar, a
compression spring interposed between said
flange and said outer section to retract said 70
thimble, collar and clutch sleeve into normal posi-'
tion after a lead has been advanced, and means’
for limiting retraction of said parts.

ARTHUR WINTER.




