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2 Clalms.

1

This invention relates to an  improved and.
positive mechamcal pencil with push-type feed

mechanism.
Therefore, an object of thls mventmn is to

produce an efficient push feed type magazine

(CL 120-—-17)

pencil having but a few movable parts, which

can be produced at extremely low cost on con-
ventional screw cutting and forming machines
and without extenswe investment in special
equipment. --

A still further and additional ob;rect of this
invention is to provide an efficient and positive
feeding means whereby even short sections of

lead can be used without jamming or otherwise

impairing the effective operation of this improved
type of mechanical pencil.
Another object of this invention is to prowde
o means for definitely aligning the leads regard-
less of length thereof, within the push feed me-
chanical mechanism, and forward the same to
the writing tip in such aligned position, whereby
~ damaged or broken leads will not be Jammed
within the mechanism.
Another additional object is to prov1de a means
on the lead gripping clutch members to provide
‘o lead clutching jaw whereby leads are held in
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a, positively fixed position under a2ll normal con- |

ditions of use.
"~ Another further object of this invention is to
provide a means whereby the entire push feed

30

assembly can be rotated without danger of its

‘becoming inadvertently dlsassembled and its ut11- |

'- ity impaired.
' These and other objects, adaptations, ‘uses,
modifications and variations will be readily ap-

30

parent to one skilled in this art particularly in .

view of the lucid, definite and detailed descrip-
tion of the mechanism, the parts thereof and
the fundamental elements underlying the prin-
ciples involved in this invention as given here-

40

inbelow and illustrated in the attached drawings

forming a part hereof.

In the drawings, Figure 1, shows an axial sec-
tional elevation of the pencil.

Ficure 2 is a somewhat similar. but partly

45

broken away elevation showing the lead cluich

opening means partly inserted.
Figure 3 shows an elevation somewhat sirmlar

to Flgure 2 with the clutch opemng means fully

inserted.

Figure 4 shows an enlarged a,ma,l sectmn de- . .

tail of the lead gripping or clutch means.
Ficure 5 shows an enlarged axial section of

one of the many possible variations of configura-
tion of either the clutch faces or the clutch open-

J.ng means,

5D

~ Figure 6is a vertlcal sectlon thru the tip por-
tion and showing the opening key guide sleeve

“as being press-fitted into the tip of the pencil,

Likewise, it illustrates another variation of main-
taining the opening key in Juxtaposmon with the

clutch -
‘Figure 7 is a Vertlcal section thru part of the

lead storage chamber and all of the clutch body

showing a means by which the lead storage
chamber walls are fixedly en_gaged to the clutch
body.

Figure 8 is an end view of Figure 7 (of the
full body) taken along lines 8—8 showmg the

trisegsmented wall of the clutch body.

Figures 9 and 10 are sections somewhat mmﬂar
to Figure 7, but showmg a b1sected wall of the
cluteh body.

Figure 11 is a vertical sectmn showmg a Spe-
cial type of lead gripping teeth forming an in-
tegral part of the clutch jaws: |

Ficgure .12 shows another mod.lﬁcatmn of my
improved step by step push type mechanical pen-
cil and also shows the exit lead gripping means
in the tip shell point. .

PFigure 13 shows one of the neans that can
be employed to retain the lead gripping clutch
members during the heat treating process. "

. Figure 14 shows a convenient means and
method for forming teeth in the lead gnppmg
jaws of the clutch segment.

Hssentially, the mechanical pencil of the xm-
proved type consists of an outer barrel or pencil

case proper, 20, made of plastic, metal or some

other suitable and desirable material. The bar-
rel 26, has threaded thereto, at one end a tip
22, thru which the pencil lead 30, protrudes when
in a writing position. The tip 22, is preferably
of metal and contains therein a number of verti-
cal slots to form segments 24. The ends of said
segments have an inwardly directed spring ten-
sion to grip the lead 30 and prevent it from ro-

tating about or falling out when the pencii is
‘used. These segments 24, (all not shown:in Fig-

ure 1) form an extension of the bore 286, in the
tip 22 about the lead 3§. Within the lower part
of the bore 26, and at the upper part of seg-
ments 24, is an annular internal shoulder 28
which is an integral part of the segments. The
floor of this shoulder 28, slopes conically to pro-
vide a centering and aligning slide for the lead
30, as it moves forward under the urging of the

~  propulsion unit shown in detail in other figures.

Furthermore, it provides space for the segments
24 to operate in since the end portlons of said

segments have induced spring characteristics
which grip the lead 30.
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The guiding and gripping portion of the tip
22 comprises & series of inwardly spring tensioned
segments 24, soldered or swaged to a core to grip
the lead 30. These may be press fitted, molded
or screwed into place in the tip 22. The tip 22,
by means of a male thread 32, fits into the in-

ternal complementary female thread 34 formed
on the lower part of the tube body 23, and thus

completes the lower outside surface of the peneil.

Located axially in the upper portion of the tip
22, is an annular chamber 35, which houses the
entire key or clutch expander mechanism 4€.
The latter consists of a plunger 42, a combination
guide and flange 44, preferably forming an in-
tegral part of said plunger 42, and skirt 41. 1f

4

| terminates as a slightly sloping shoulder 74.

L)

10

desired, a spring 48 may be used to maintain the

plunger 42, and the bore 54 therein in close co-

axial juxtaposition with bore 68 and the clutch

mechanism 60. The upper rart of the plunger
42 is the clutch ovening and expanding means
90: The keéy 50 and its characteristics and func-
tion will be described in detail further herein-
below. -About the plunger body £2 is an annular
flange 44. This flange 44, by striking the shoul-
der §2 which forms an integral part of the
plunger guide or sleeve 4§, limifs the height to
which the plunger 42 can travel. Also by com-
pressing the spring 48 or striking the bottom of
‘the tip chamber 3§, its further downward move-
ment is limited. The distance of travel con-
trols substantially the amount of lead 38 that

will be fed into the bore section 25 of the tip 22.

This flange 44 may also serve as a guide within
the walls of the chamber 33 to maintain the
plunger 42 and the key §0 in coaxial alignment
with the clutch mechanism 64.
sleeve or guide 4§ is preferably threaded and re-
tained in place my means of threads 38 in the
walls of the chamber 36. In this manner, the
plunger spring 48 and plunger 42 are locked in
place. | |
In coaxial alignment with the key 533 is the
clutch mechanism 66. The clutch mechanism §3

‘comprises essentially a split tube-like member

62, a coil spring 64, lead gripping jaws 66 and
key engaging walls or faces 70. An annular re-
cess 99 is provided in the chamber 3§ about the
‘plunger 42 to receive the end or perimeter of
the tube-like member 62. ©On the surface of the
-upper part of said tube-like split member 62 is
an annular flange 12. Within the barrel 28§,
there is mounted concentrically about the clutch
Split tube-like member §2, a, coil spring §4, whose

upper end presses against said annular flange

12 and whose lower end rests preferably upon 3
threaded washer 58 fitted into the threads 34
- within the lower part of the barrel 2J4. This
~washer serves as a retainer for the spring 64
-and also makes a sub-assembly of the combina-
tion of the barrel 20, the actuating tube 84, the
cilutch tube 62, the spring 64 and the washer i}-
self 88. If the tip portion 22 is unscrewed to
remove chips or small broken pieces of lead the
~sub-assembly just referred to will remain in-
tact with no possibility of losing any of the parts.
However, if desired, in place of the threaded
washer 58 the bottom of the coil spring §4 may
‘rest directly upon the annular shouider about
the recess 58 forming the top of the plunger guide
or sleeve 46. This arrangement would be more
-desirable where the plunger guide 43 is retained
in place by a- slip fit in the chamber 38 as shown
1 Figures 3 and 6.

~ Within the fube-like split member 62 is 2
coaxial bore 68. The lower part of this bore 68

20

30

R¥5

The plunger

4()

45

a0

mounted within the barrel 22.

‘sisting counter force.

presses sufl

This shoulder 74 is adjacent to the lead gripping
jaws &0 of the clutch 82. It preferably forms a
funnei-like lead guiding entrance to the jaws §86.
'The upper part of this bore 3 is the terminus of
a funnel-like shaped orifice 76, which is the fioor

of the lead magazine chamber 78. The lead
chamber walls 88 rest on the flange 72 of the

ciutch body or tube §2. The walls §2 of the cham-
ber 78 are telescopically mounted vithin the bar-
rel or tube 2J. 1If desired, an eraser unit 84 may be
inserted within the upper part of the chamber 74.
A button 82 is also mounted within the upper
part of the chamber 78 to provide a convenient
rest for the finger or thumb that may be used

to actuate the mechanism that provides the lead

at the writing tip.

In order to explain more clearly the funciion
of each of the parts in the combination forming
the mechanism of this improved push feed type
pencil, the mechanism in actual -operation will
Nnow bhe described.

When pressure 15 applied to the push buiton
82 it is transmitted to the walls 80 of the lead
storage chamber 78 concentrically and slidably
_ - The applied pres-
sure is directed to the flange 72 of the clutch tube
62. In turn the cluteh coil spring 64 is com-
pressed and the entlre clutch mechamsm 60 is
lowered.

With the continued --a-pphcatlon of pressure the
outermost edge of the perimeter about the con-
tact or inner faces i6 of the clutch tube 62 de-
scends into the receiving well or recess 58. As
the clutch mechanism 68 moves downwardly un-
der the influence of the continued. application of
pressure on the thumb rest 82, the walls of the
face 8 engage tha opening and expanding means
od. At this moment there is no movement re-
Therefore the entire ex-
pander mechanism 49 upon contact by the faces
i0 moves together with the cluteh mechanism €85,
until the flange 44 on the expander body 42 Conl-
iciently the spring 48 fo pmwde suf-
ficient resistance to prevent further free move-
ment. When this cceurs or when the bottom of
the chamber 3§ is touched (or in the case of the

modification shown in Figure 6 the restraining

shoulder or detent 8§ is reached) that the con-
tinued application of pressure spreads apart the
clutch faces 78 and consequently the jaws 6%

- attached thereto are opened.

99

60

65

75

‘sloping shoulder 7

In the meantime a lead

28 under the in

uence

of gravity has fallen.into the bore 88 of the clutch

tube 62. Its fulther fall is restrained by the

& adjacent the jaws €6. When
the jaws 88 are prled open by the expanding
means 53, the lead 3§ drops past the jaws 6§
thru the bore 5»3 in the key body 42 and into the
bore 24 of the tip 22. 'To facilitate a smooth un-
okstructed fall and to avoid inadvertent catch-
ing, I prefer to fiare out the upper. receiving paré
of bore 54, as illustrated in Figures 4 and 5.

It should be noted that the bore §3 of the
clutch body tube 62 and the bore 54 of the ex-
pander body 42 are in close and almost contact-

Ing coaxial relationship so that there is proper

alignment of the bores and their contents. The
lead 33 is thus permitted to fall freely and un-

restrictedly until it contacts the sloping shoulder
28 around the inner walls adjacent the segments
24 of the tip 22.
the tip segments 24 have an inbuilt spring ten-
sion and thus constrict slightly the opening to

Here it is restrained becsuse

the tip of the pencil.,” Af this point in the opera-
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ting cycle the clutch 62 and the expa,nder body

42 are frictionally engaged.

When the pressure on the finger suppart 82 is
released, the compressed springs 64 of the clutch
mechanism 69 and expander body spring 48 force
upward both assemblies. However, flange 44 of

the expander body 42 is restrained by the shoul-
der 52 on the plunger guide sleeve 46 and fur-

ther upward movement of the expander body 42

is prevented. Nevertheless and in spite of the
arrested motion of the expander body 42, the up-

ward motion of the clutch mechanism 60 con-

tinues under the influence of its still compressed
spring 64. This upward movement disengages

or strips the faces 10 of the tube-like clutch seg-

ments 62 from the key or opening and expanding
means 50. The inbuilt spring tension of the
tube-like clutch segments 62 now comes into play

and closes the lead gripping jaws 66 about the

lead 30. Further upward movement of the
clutch assembly mechanism 69 is stopped when
the cluteh stop flange 72 contacts the internal
shoulder 88 which is an integral part of the bar-
rel body 20.

To push the lead 30 past the constricted shoul-
der 28 of the tip segment 24, and expose it in a

10

2{)

writing position the operation described above is

repeated until the desired length of lead 30 pro-
trudes from the tip 22.
If it should be desired to retract the pro;;ected

portion of the lead 30 then the applied pressure
of the finger on the finger rest 82 is maintained

and the projected lead point 390 is simply pushed

inwardly. By maintaining a constant full pres-
sure, the jaws 86 are maintained in an open po- .

311;1011 and the lead 30 is only held frictionally by
the spring tensmned segments 24 of the pencil
tip 22. N -
The key or opening and expandmg means ve-
ceiving or engaging faces 10 of the clutch tube-
like member 62, may be of several different types
and still perform adequately and efficiently their
function of engaging frictionally the key 80. For
instance, the contour of the faces 10 and the sur-

face contour of the key 58, may be complemen- |

tary so that the maximum amount of surface area
of each member is in contact with the adiacent
complementary area of the other member to pro-
vide the maximum amount of frictional engage-
ability. However, it is obvious that the factor of
maximum frictional engageability between the
- surfaces of the two members depends not only
- on having the ereatest amount of surface con-
tact but also on the characteristics of the sur-
faces, the angle of repose or contact, the coefli-
ecient of friction of the materials used, the effect
of adsorbed interfacial films, and other factors
and conditions. It, therefore, is apparent that

a variation of any of thess conditions either

singlv or in any combination thereof will have
an effect on the final result. Some of the varia-
tions will be described further hereinbelow.

To obtain good and positive gripping action it

St

40

45

o0

5d ;

60

is preferred to use a triangular type of clutch

and jaw arrangement.

Figures 7 and 8 illustrate another type 0f 2
spring means and method of making a cluich
mechanism. A tube 94. an extension of the lead
storace chamber walls 89 is so crimped as to fit

into the annular recess 95 provided in the cluteh

tube 62 to form therein a pressed internal ring
86. A collar or rim 72 is also formed at the
lowermost edee of the walls 80. not only to act
as a stop or detent for the clutch spring 64 but
also to limit the upward travel of the clutch
mechanism when it reaches shoulder 88, It is

65

70

15

6

desirable to have collar 12 reach the stop shoul-
der 88 immediately after jaws: BB have closed
firmly on the lead 30. |

It will be noted tha,t an annular recess 98 may
be formed near or about the top of the clutch
tub-like member 62. The tube-like member 62
may be a solid piece of material with the neces-
sary slots 90 and bore 68 formed therein by con-
ventional methods. In order to induce or sup-
plement the inbuilt spring characteristics in the
segments 92 formed by the slotting of the tube,
the ends of the segments 92 which form the ex-
terior walls of the key engaging faces 70 are
compressed inwardly and held together in that
position by any means such as a spring colla.r_

or 2 sleeve {00.

In this construction the segments 92 may or
may not have inwardly inclined spring character-
istics of their own. All or only part of the force
for eripping the lead in the writing position of
the mechanism may be furnished by the spring
collar or ring 108. Both the segments 92 and the
spring collar 108 may be used in such a manner
as to supplement each other in performmg the
closing and gripping function.

From a manufacturing point of view, 1t is de-
sirable that the tube 62 have a uniform outside
diameter. However, one very effective means of
controlling the gripping force of the jaws 66 is
by changing the faper of the out51de wall of the
clutch tube 82, and thereby changing the dis-
tribution of tensmn throughout its length. In
a search for simpler and less costly means an-
other method of conftrolling the spring charac-
teristics has been found. I have found a new
and novel means and method by which the -
spring characteristics inherently induced in the
tube 62 during heat treatment can be controllied
to any desired degree without need of costly
manipulation during the heat treatment proc-
ess or resorting fo costly machining operations.
I have found that by forming an annular re-
cess such as 98 about the tube §2 that the spring
characteristics induced in the segments 82 can
be controlled to any desired degree. If a stiffer
spring action is required. for instance, where a
writer presses down heavily on the lead during
writing, then the recess 98 may be entirely
omitted or only partly formed into the body of
the tube 62. If a lighter or more springy ac-
tion is desired then the recess §8 can be- cut
deeper. By altering the shape and size of this
recess the amount of spring tension existing at
the clutch jaws can be controlled.

Whether or not this positive grippmg action
is more desirable than to permit mvoluntary |
retraction of the lead under abnormal wrltmg
pressure is g question which only wide usage
can answer. In the emstmg push type pencils
which have a posﬂswe osrizping action on the
lead, the most common complaint among the
users 1Is undue lead breakage. By positive

oripping it is meant that when extreme pressure
is applied tec the writing point of the lead with
the pencil held in a vertical positicn, the.lead
will erush either at the Jaws or downward there-
from. It appears tc be a common occurrence
for mechanical pencil users to bear down as
heavily on the writing point as they would with
o conventional wgoden pencil. The latter has
a much heavier lead than viiai used generally
in mechanical pencils. This undue initia] pres-
sure results in immediate breakage of the lead
especially with leads having a .036’’ diameter.

- One. of the features of this invention is 3
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clutch means which will permit the lead to re-
cede or retract under extreme pressure and be-
fore the breaking pressure
holding or gripping properties of the clutch can
be varied from almost zero to the compressible
load limit of the lead.

It also is apparent that the contour cf the
engaging faces 18 of the clutch or of the open-
ing and expanding means 5% may have an irnfi-
nite number of variations and still be within
the scope of the spirit of this invention. ¥or
instance, as shown in PFigure 5, the cluteh faces
180 may be parallel to the longitudinal axis of
the pencil or as shown in other figures they
may have a slight taper to provide a wedgelike
effect. Likewise, the key or opener 83 may be
of the same general cross sectional plane and
contour as the faces. The important feature
is that the key opening and expanding means
must be able to enter the space surrounded by

the walls of the cluteh and that it be held there-

between by iriction between the walls and itseld.

is reached. The

10

15

20

I'or instance, Figure 5 shows the clutch faces

and the opening section of the expander 42 to
be substantially parallel to the longitudinal axis
of the pencil. The latter, however, is shown to
have a dome or spherical shapzd head which
is capable of enfry into the space between the
clutch walls, and thus spread apart the lead
gripping jaws. The inbuilt spring tension in the
segments will irictionally engage and hold tiie
key. |

In order to provide for positive gripping ac-
tion on the lead 38, teeth (82 may ke provided
on the jaws 66 of the cluteh mechanism. It will
" be noted that due to their angle of bite they are
practically self-embedding. They will have a
tendency to dig in deeper into the lead 38 with
gregler application of writing force on the lead
tip. |

Another feature of this invention is the use of
specially-shaped teeth 186 in the cluich jaws
66. These teeth are of the Buttress type. An-
other feature of this type of tooth is that they
will scavenge more readily lead debris than a
conventicnal V-thread type of tooth. The
downward slope of the non-gripping porticn of
the tooth is such that particles, debris, ete. de-
posited in the teetnh by extireine pressure on the
point or otherwise will have g bketter opportunity
of falling out by gravity than they would in

other types of teeth. There is ample space to

take care of any such debris in the cavity EB.
This will take care of such accumulations of
irregularities, waX, etc. which are on the leads
when they are put into the chamber 78, and will
have capacity to receive the accumulations of
a long period of time without interfering with
the normal functioning of the pencil.

Figure 12 shows a2 modification of the plunger
42 with the expander thereon and having a
flat base without any oprovision for the spring
43. In this modification when the plunger £2
retained between the faces T8 is raised upwardly
it is stripped thereirom by the annular base
flange &4 upon contact with shoulder §2.

Certain novel methods are employed in the
manufacture of the clutech tube 62. Figure 13
shows a method of holding the segments 92 in a
converging position as shown for insfance in
Figure 13 while they go through the heai-treat-
ing and tempering processes. In this instance a
collar or sleeve 89 is applied to the cluich tube
62 in such a manner that the clutch segments 92

will be held together in correct converging rela-

ol
]|

40

45

o0

65

60

65

76

ranidly and accurately.

8
tionship throughout the entire heat treating and
tempering process. The bore of the washer or
sleeve may be either straight or fapered. It is
applied with sufficient force so that it will remain
in the proper position until the treatment is com-
pleted. It can then be easily “stripped” off in a
simple fixture. The segmentis will have a “set”

and thus retain their inwardly acting spring
tension,

In putting the teeth into the clutch jaws 68
another novel method is employed. In tapping a
036" hole (the size of the smaller leads) con-
siderable difficully would be experienced if the
tap used were the size of the hole to be tapped.
Figure 14 shows a means to accomplish this. A
clutch expander 114 is inserted .into the cluich
jaws 88 which are held .apart posifively in an
abnormally wide open position, The expander
(14 preferably is an insert in a plate 11§, The
clutch expander and tap guide 11{4 and the clutch
tube 62 to be tapped will be held in.a coaxial rela-
tionship in the machine or fixture while the tap-
ping is being dene. By this method a tap con-
siderably larger than the normal diameter of
the aperbure can be used and the tapping done
Plate 116 may move
either vertically or horizontially depending upon
the type of tapping eguipment used. Jaws 120
with a bore 122 are provided so that they can
receive the end of the cluich tube §2 to clamp
and hold it in the proper position while the jaws

58 are being tapped.

Though ohviously it is possible for one skilled
in this art to provide many variations and modi-
ications, nevertheless, such variations and modi-
fications are considered to be within the scope
and spirit of the fundamental principles under-
lyving this invention as defined by the hereunto
appended claims.

Iclaim: -

1. A mechanical penc:tl of the step-by-step
push feed type comprising a barrel, a pointed
tip at one end of said barrel, a bore th-rough said
tip {0 receive leads, segments in the pointed end -
of saiqg tip formed by slotting the end of said tip,
the said segments having inwardly induced resil-
iency to form a bore within said pointed engd of
smaller diameter than the said lead bore in upper
part of sald tip, sald smaller bore to provide

T
HEEL

means for retarding exit of the leads, means to

atbach sald tip to said barrel, the said tip having
therein & chamber above the said means for re-
tarding exit of the leads for passage of leads to
the tip, a cluich opening and lead guiding means
coaxially and slidably mounted in said chamber
and abutments therein to limit movement of said

opening means, the saild opening means having

therethrough a lead bore, the said opening means
comprising a round tubular membper with a flange
on lower portion to limit travel thereof upon con-

tact with said abutments and an upper portion

whose conbour is such as to enter into and fric-
tionally engage the lower recessed portion of a
lead gripping means, a lead gripping means in
coaxial alignment with and above said opening

means and having a lower recessed portion, the

said gripping means comprising a segmented tube

slidably mounted in the bore of said barrel, lead

gripping jaws on the lewer interior surface of
said tube segments, the said tube segments hav-
ing inwardly inclined spring characteristiecs of
sufficient strength to hold a lead in said jaws
agalnst writing pressure, means in said barrel

bore to limit the upward movement of said lead



9

eripping means, a detent on said seemented tube
to abut against said means in said barrel bore to
limit upward movement in said barrel bore, a coil
spring between said opening means and said
detent on said segmented clutch tube to disen-
gage said lead gripping means and said opening
means, a longitudinal lead chamber tube tele-
scopically mounted within the upper part of said
warrel bore and affixed to the upper end of said
lead gripping member, said lead gripping means
having a concentric recess in the lowermost inner
portion thereof, the said recess to permit entry
and frictional engagement with the upper por-
tion of said clutch opening means.

2. In the combination of claim 1, the sub-
assembly comprising an externally threaded ring
“serewed into a threaded lower portion of the
interior of said tubular barrel against which the
lower end of said coil spring abuts whereby the

2,626,502

ot
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sald coil__spring,_ said lead gripping member and
said tubular barrel act as a unit. | |
EDWIN C. HEDLER.
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