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The present invention relates to a mechanical
pencil.

More particularly, the present invention re-
lates to a mechanical: pencil of the screw type
which is provided with a rotating screw or spiral
and .a novel method of assembling the pencil.

A pencil of the character referred to consists in
-general of a writing spiral or a screw and a sta-
tionary longitudinally slotted runner tube. Po-
sitioned between the convolutions of .the spiral
-and in the runner tube slot -are a pair of lugs
carried by the members of the pencil which
serve to carry and eject the lead. The motion of
the lead is in general produced by the relative
motion of the spiral and the runner tube. A
pencil of this character is more completely de-
scribed, and certain of the elements thereof
claimed in the co-pending application of Julius
M. Kahn and John William Para, Serial No.
329,958, filed April 16, 1940.

It has been found desirable in pencils of this
character to provide some means of maintaining
the actuating spiral under a certain amount of
spring tension or compression in order to pre-
vent the easy movement or rotation of the spiral
relative to the runner tube. If this tension is
not present in the pencil, then upon writing it
is possible for the pressure supplied to the lead
to cause a movement -of the spiral. Although
previous types of pencil mechanism have de-
pended upon friction of the various parts to pre-
vent this phenomena, it has been discovered that
after the pencil has been in use for any length
of time, this friction is largely absent and it
then becomes difficult to use the pencil, since
the lead continually retracts into the pencil
mechanism during writing and under the pres-
sure of the lead on the paper.

Although the use of a compressed spiral is thus
desirable, it has been found very difficult in actu-
al practice to impart this compression to the
spiral in a convenient and economical manner.
It has also been found difficult to measure the
amount of compression which is imparted to the
spiral, and this last is important and critical,
inasmuch as compression of the spiral changes
the effective distance between the convoluticns
thereof, and unless the compression is limited
and.measured, the proper fitting of the various
elements is thus prevented.

It is one of the objects of the present inven-
tion, therefore, to provide a novel method of
assembling a mechanical pencil of -the type de-
scribed ‘with the spiral under a constant pre-
determined pressure.
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Another object -of the present invention is to
provide a. mechanical pencil with a spiral having
a predetermined amount of tension and a mnovel
means for refaining this tensicn in the spiral
after assembly.

A third object of the present -invention is to
provide a relatively simple, convenient and prac-
tical method of assembly of a-spiral with the re-
maining elements of a mechanical pencil, while
breventing any -damage or-twisting to the spiral
cr the remaining elements.

A fourth object of the present invention is to
provide the runner tube of :a mechanical pencil
of the character described with a fastening
means for the spiral on the runner tube which
is.capable of refaining the spiral in a tensioned
or compressed form.

A fifth object of the present invention is to
provide in a mechanical pencil-a novel supporting
means for the lower end. of the spiral.

Other objects and advantages of the present
invention will become apparent from the speci-
fication and drawings wherein:

Figure 1 is an assembled view of a mechanical
pencil according fo the present invention partly
in section;

Fig, 2 is-a section of a pencil mechanism and
tool for assembling the same:

Fig. 3 is a section taken on the line 8—3 of
Fig. 2, showing a detail of the upper pencil as-
sembly -and the tool wherein the upper portion
of the penecil is turned at 180° relative to the
position shown in Fig. 2;

Fig. 4 is a view similar to Fig. 3, showing the
punch member of the tool in lowered position;

Fig. 5 is a section -of the upper portion of a
Pencil runner tube. and spiral in assembled posi-
tion.

5 Fig. 6 is a plan.view.of the-assembly of Fig.

Fig, 7 is a partly.diagrammatic detail of the
spiral, lead carrier and-ejector of the pencil ac-
cording to the - present invention;

Fig.-8 is a diagrammatic section of.-a :portion
of the spiral, lead carrier and ejector;

Fig, 9 is a horizontal section taken on the-line
8—9 of Fig, 2;

Fig. 10 is a vertical section-of & lower portion
of a pencil having modified supporting means
for the lower end of the spiral.

Referring to Fig. 1, a mechanical pencil is in~
dicated in general ‘by the reference numeral 19,
and includes-a barrel 11 of -any suitable material,
breferably plastic, and a metallic tip 12 immov-
ably joined to the barrel {1 as by a ribbed ex~




2
tension 13. The ribbed extension 13 carries on
its upper face a pair of anti-friction washers 14
and 15 which surround and support a rotating
spiral 16, the spiral 16 being provided with a pro-
jection 1T which bears on the upper surface of the
washer 14 to rotatably support the spiral. Fixed
immovably in the tip 12 and extending upwardly
within the spiral is a runner tube 18 which is
provided with a longitudinal slot 18. Within the
runner tube there is provided a lead carrier 20
and an ejector 2i. The ejector is telescopically
mounted within the lead carrier, and is provided
with a Iug 22 which extends through a slot in
the lead carrier and cooperates both with the
longitudinally extending slot {8 of the runner
tube and the convolutions of the spiral in a man-
ner well known in the art. The lead carrier is
also provided with a lug 23 which normally also
extends through the longitudinal slot 18 and be-
tween the convolutions of the spiral 16, During
operation of the pencil, as will be understood,
the lugs 22 and 23 move upwardly and down-
wardly between the convolutions of the spiral
and are spaced apart a single convolution.

The upper end of the spiral 16 cooperates with
an actuating member 24 which is adapted to be
rotated by the cap 25 of the pencil. The upper
end of the runner tube terminates in a pair of
ears 26 and 27 which are offset in the assembled
form of the pencil, as shown particularly in Fig.
5. The offset ears 26 and 21 bear on a metal
annulus member 28 and a fiber anti-friction
washer 28 which is in turn positioned on the
upper end of the spiral.

As will be seen from the foregoing description,
the spiral in assembled form is held by the ears
26 and 27T between the members 28 and 29 at its
upper extremity, and the members {4 and (5
at its lower extremity. If, therefore, compres-
sion is imparted to the spiral during assembly,
and prior to the bending of the ears 26 and 21,
this compression will-be maintained after the
ears are offset.

Referring once again to the co-operation of
the lugs 22 and 23 with successive convolutions
of the spiral, Fig. 7 is intended to represent some-
what diagrammatically a portion of a spiral prior
to assembly. The distance between successive
convolutions of the spiral is represented by the
character A. As the spiral is compressed, the
distance between the successive convolutions is
lessened, and the pitch of the spiral is decreased,
this lessened distance being represented by the
reference character B. Since the lugs 22 and 23
bear on the spiral at the upper and lower surface
of a single convolution, it is evident, therefore,
that if the distance between these lugs is fixed,
that after tensioning they will tend to bear with
a lesser amount of friction on the spiral proper.

Referring once again to Figures 7 and 8, it
will be noted that the length of the slot 30 in the
lead carrier is such that the ejector lug 22 which
projects through the lead carrier is in contact
with the upper end of the slot at 31 when in
contact with the upper surface of the spiral con-
volution. It is desired to point out that prefer-
ably prior to the tensioning of the spiral, the
convolution is so proportioned and the maxi-
mum distance possible between the lugs 22 and
23 is such that the lugs when a maximum dis-
tance apart engage the spiral with considerable
friction. When the spiral is compressed there-
fore, and the effective distance between convolu-
tions decreased, the lugs 22 and 23 will fit snugly
against the spiral with a lesser amount of fric-

16

15

20

25

30

40

45

50

55

60

65

70

76

2,203,622

tion. This enables the spiral and lugs to move
smoothly relative to one another, while at the
same time tending to prevent any undue amount
of rearward motion of the lugs in the spiral dur-
ing writing.

It is desired to further point out that as the
lugs and spiral convolutions wear, the lugs would
normally tend to loosen up. This phenomena,
however, is counteracted by a gradual decrease
in the compression of the spiral which usually
takes place after the pencil has been in use for
a considerable length of time. This decrease in
compression will, therefore, tend to tighten up
the contact between the lugs and the top and
bottom of a spiral convolution, and a pencil con-~
structed in accordance with the present invention
will, therefore, function satisfactorily, even after
it has been worn to a considerable extent.

Referring to Figures 2, 3, 4 and 9, it will be
noted that there is here shown a novel tool for
the assembly of a pencil of the character. de-
scribed. The tool consists of a base member 32
supporting a cushioning member or pressure pad
33, preferably formed of soft rubber or leather,
and held on the base member 32 as by a bracket
34. The bracket 34 is firmly fastened to the
base member 32 by the screws 35 and 36. The
cushioning member 33 in turn supports a bush-
ing 37 having a conical shaped recess 38 ex-
tending downwardly from its upper surface and
shaped to receive the tip of a pencil, as shown
in Fig. 2. The bushing 37 is slidably mounted
within the bracket 34 and bears directly on the
upper surface of the cushioning member 33. It
is, therefore, apparent that if any undue pres-
sure is exerted on the tip of the pencil, the cush-
jon 83 will yield and prevent damage to the pen-
cil mechanism.

As previously described, the runner tube 18
of a pencil of this character is fixed in the tip
and extends upwardly therefrom. In the pencil
mechanism, as shown in Fig. 2, the spiral, how-
ever, is only loosely mounted around the runner
tube 18, and the washers 28 and 2§ are also
similarly loosely mounted above the spiral on
the runner tube. The upper portion of the com-
pressing tool consists of a punch 39 held in-a
holder 40 as by a pin 482,  The punch includes
a reduced section 41, having a rounded off shoul-
der 42 at its lower extremity, and a further re-
duced section 43 extending from the rounded off
shoulder 42. The lowermost reduced section 43
also is provided with a rounded tip 44 which
facilitates the entry of the reduced section 43
into the runner tube. The section 43 is approxi-
mately similar in size to the internal size of the
runner tube, and the reduced section 41 is ap-
proximately equal in size to the outside dimen-
sions of the runner tube for a purpose to be
hereinafter described. .

Slidably mounted above the punch and punch
holder is a sleeve member 45 which is assembled
with the punch holder by means of a transverse-
ly extending pin 48, as shown particularly in
Fig. 9. The pin 86 bears against and cooperates
with a flattened section 47 on the punch holder.
The downward and upward movement, therefore,
of the punch and holder within the sleeve 45
is determined by the length of the flattened sec-
tion 41. A handle or pressure applying member
48 is also provided which is fixed on the punch
holder by means of a set screw 49.

Located around the punch 39 and bearing on
a shoulder 59 on the punch holder 40 and a
shoulder 51 on the sleeve 45is.a tensiohing spring
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$2. The spring 52 determines the amount of
compression given to the spiral. At the lower
end of the sleeve 45, an annular shoulder B3
is provided which is adapted to fit the upper
surface -of the metal washer 28. Tt will, there-
fore, be seen thati any downward motion given
to the handle 48 will be transmitted through the
punch holder 48, the shoulder 58, the spring 52,
the shoulder §1, and the shoulder 53 to the washer
28 and the spiral {5, Since the spring 52 forms
a part of this linkage, it will be evident that
the amount of compression which can be trans-
mitted to the washer 28 will be determined by
the resiliency of the spring and will always be
a substantially fixed amount, since after the
spring has been compressed a definite distance,
the pin-46 will reach the upper end of the flat
portion 41, and further movement of the han-
‘dle- 48 will move the punch 39 downwardly.
Movement of the punch 39 downwardiy wiil force
the section 41 into the runner tube, and will
offset the ears 28 and 27 on the runner tube
from the position shown in Fig. 3 to the position
shown in- Fig, 4. After this action has taken
place, the compressing tool is then release d, but
the compression given to the spiral and trans-
mitted through the spring 52 is retained there-
in by the offset ears 28 and 27. The ears in off-
set form and the upper spiral assembly are shown
in detail in Figs. 5 and 6.

- The function of the reduced section 43 during
the movement just hereinbefore & i
act as a guide for the punch proper Bﬂralse
-of the guiding action of the punch, and the pres-
ence of the cushioning member 23, it is desired
to point out that in accordance with the present
invention the tendency of the runnsr tube to
bend is inhibited irrespective of the smount of
compression imparted to the spiral.

In previous methods hereinbefore employed,
1t has always been necessary for the operator
to first locate or aline the groove between the
ears with the offsetting tool. In accordance with
the present invention, however, all that is neces-
sary is to place the pencil mechanism with the
tip in the seat or recess 28 and the runner tube
around the guide pin or reduced portion 43,
and then proceed to compress the spiral {6, and
offset the ears 2§ and 271. This has resulied in
a material saving and an increase in production
in an amount ranging between 35 and 509%.

In Fig. 10, there has been illustrated a modi-
fied form of pencil wherein the lower portion
of the spiral bears by means of the projection
17, and through the washers {4 and 15 on a
shoulder &4 formed within a modified barrel i1’.
As shown in this ficure, the modified tip 12’ is
provided with a relatively small reduced por-
tion §5 which may be provided with ribs for
firmly retaining the same in the barrel 1{’.
The runner tube 18 in this modification is also
firmly fastened to the tip 12’ in any suitable
manner. It will be seen that in this type of
pencil a space 58 is provided underneath the
spiral 18 without the necessity of extending the
tip in the portion {3 or providing a bore within
the tip. During assembly of a pencil of this
character, therefore, the spiral will be tensioned
and held in tensioned position between the
shoulder 54 of the barrel and the ears 26 and 217
which, as may be understood, are also provided
on the runner tube {8 of this modification.

The type of pencil just previously described
and shown in Fig. 10 is more completely described
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and claimed in copending application Serial No. 75

3
361,953, The tool for compressing the spiral of
the pencil forming the subject-matter of the
present application is shown and claimed in d1v1-
sional application Serial No. 396,634.

What is claimed is:

1. In a mechanical pencil, a runner tube, a
spiral having spaced convolutions and movable
relative to said runner tube, lead carrying and
ejecting means, means on said lead carrying and
ejecting means cooperating with spaced portions
of the spiral convolutions and fitting snugly
thereagainst when said spiral is in compressed
condition, and fitting tightly against said spiral
when the same is in normal condition, and means
on said runner tube to retain sald spiral in a
compressed condition.

2. In a mechanical pencil, a tip, a runner tube
having one end fized in said tip, an actuating
spiral surrounding said runner tube, means ro-
tatably supporting the actuating spiral on the
runner tube, and other means on said ruaner
tube at the end remote from the tip, and engag-
ing the corresponding end of the actuating spiral,
said actuating spiral being held between the
first and second means in a predetermined longi-
tudinally compressed condition.

3. In a mechanical pencil, & tip, a runner tube
having one end fixed in said tip, an actuating
spiral on said runner tube, means adjacent the
tip rotatably supperting the actuating spiral on
the runner tube, a second means mounted on the
runner tube at the end remote from the tip and
engaging the corresponding end of the actuating
spiral, a pair of offset ears on said runner tube
cooperating with said last mentiched means to
hold the actuating spiral in longitudinally com-
pressed ccndition, lead carrying and ejecting
means, and means on saild lead carrying and
ejecting means cooperating with spaced portions
of the convolutions of said spiral and fitting
snugly thereagainst when said spiral is in com-
bressed condition.

4. In a mechanical penecil, a spring actuating
spiral having spaced convolutions, a lead ecarrier
having a lug between g first pair of convolutions
of the spiral and an ejector having a lug be-
tween a second pair of convolutions of the spiral
spaced from the first mentioned pair of convo-
lutions, means to limit the separatory movement
of said lugs to an amount slightly less than the
normal distance between the pairs of spaced eon-
volutions of the spiral with which said lugs co-
operate, and means to maintain the spiral under
compression to lessen the distance between suc-
cessive convolutions and permit relatively free
movement of the lugs relative to the spiral.

5. In a mechanical pencil, a runner tube, an
actuating spiral having spaced convolutions and
movable relative to said runner tube, a lead car-
rier tube having a lug cooperating with said
spiral, and a slot, an ejector telescopically ar-
ranged In said lead carrier tube and having a
lug extending from said lead carrier slot, said
lead carrier lug and ejector lug cooperating with
oppositely directed slanting surfaces of said
spiral, the length of said lead carrier tube slot
being such that the maximum distance between
said lugs produces a tight contact between the
lugs and the surfaces of the spiral when the spiral
is in normal condition, and means to retain said
spiral in compressed condition to change the
pitch of the slanting surfaces of said spiral and
permit relatively free movement of said lugs.

6. A method of assembling a pencil mechanism
including a spiral having spaced convolutions and
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lead carrying mechanism having a plurality of
lugs cooperating with said spaced convolutions,
comprising assembling said lead carrying mech-
anism with the lugs in tight contact with the
spiral convolutions while the spiral is in a normal
condition, and compressing the spiral to change
the spacing between successive convolutions to
free said lugs, and finally retaining said spiral
in compressed condition.

7. A method of assembling a pencil mechanism

including a spiral having spaced convolutions,

a distortable portion adapted to retain said spiral
in position and lead carrying mechanism having
a plurality of lugs cooperating with said spaced
convolutions, comprising assembling said lead
carrying mechanism with the lugs in tight con-
tact with the spiral convolutions while the spiral
is in normal condition, compressing said spiral to
change the spacing between successive comvo-
lutions to free said lugs, maintaining said spiral
in compressed condition, and then distorting said
distortable member to retain said spiral in com-
pressed condition.

8. In a mechanical pencil including a tip mem-
ber, a runner tube, an actuating spiral having
spaced convolutions and movable relative to said
runner tube, a lead carrier tube having a lug
cooperating with said spiral, and a slot, an ejector
telescopically arranged in said lead carrier tube

and having a lug extending from said lead car- 3§

rier slot, said lead carrier lug and ejector lug
cooperating with oppositely directed slanting sur-
faces of said spiral, the length of said lead car-
rier tube slot being such that the maximum
distance between said lugs produces a tight con-
tact between the lugs and the surfaces of the
spiral when the spiral is in normal condition,
means adjacent said tip member rotatably sup-
porting said spiral, and other means on said run-
ner tube at an end thereof remote from the tip
member and engaging the corresponding end of
the actuating spiral, said spiral being held be-
tween the first and second means in a predeter-
mined longitudinally compressed condition suf-
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ficient to change the pitch of the slanting sur-
faces of said spiral and permit relatively free
movement of said lugs.

9. In a mechanical pencil including a tip mem-
ber, a runner tube, an actuating spiral having
spaced convolutions and movable relative to said
runner tube, a lead carrier tube having a lug
cooperating with said spiral, and a slot, an ejector
telescopically arranged in said lead carrier tube
and having a lug extending from said lead car-
rier slot, said lead carrier lug and ejector lug co-
operating with oppositely directed slanting sur-
faces of said spiral, the length of said lead carrier
tube slot being such that the maximum distance
between said lugs produces a tight contact be-
tween the lugs and the surfaces of the spiral when
the spiral is in normal condition, means adjacent
the $ip member rotatably supporting the actuat-
ing spiral, a second means on said runner tube at
the end thereof remote from the tip and engaging
the corresponding end of the actuating spiral,
and a pair of offset ears on said runner tube co-
operating with said last mentioned means to hold
the actuating spiral in longitudinally compressed
condition to change the piftch of the slanting
surfaces of said spiral and permit relatively free
movement of said lugs. ’

10. A method of assembling a pencil mecha-
nism including a spiral having spaced convolu-
tions, a distortable portion adapted to retain said
spiral in position, and lead carrying mechanism
having a plurality of lugs cooperating with said
spaced convolutions comprising assembling said
lead carrying mechanism with the lugs in tight
contact with the spiral convolutions while the
spiral is in normal condition, supporting the
lower end of said spiral and moving the upper
end of the spiral downwardly to compress the
same to change the spacing between successive
convolutions to free said lugs, and then distort-
ing said. distortable member to retain the upper
end of the spiral in compressed condition.

JOHN WM. PARA.




