2,241,203

D. JUELSS ETAL
APPARATUS FOR MAKING PENCIL LEADS

5 Sheets-Sheet 1

Filed Nov. 11, 1937

INVENTORS

Davio Svels
Frank Drews

ATTORNEYS

BY
M\«m“.v .

| Ronnie

May 6, 1941.

2 ; 2 : ~
arll 7 o ] o %%w i) b _ RNAY
HM %WJ % Ies 7 = :_____ 7 AL .*" 7 .:,.._______r
B ’ / \NN XA Vi
T M/ Q\ mlN L N =) : M;
.mw A\ %, %%m%@. e m\&" A ,,O.\ e d ‘.
s e LA = Tl

L2



D. JUELSS ET AL 2,241,203

APPARATUS FOR MAKING PENCIL LEADS

May 6, 1941.

5 Sheets-Sheet 2

Filed Nov. 11, 1937

07 4z

%, 95

k\.& 57

m.u];o \@b. .

e ——

0 670 %N

\\

(R
A

i W 3

64

66|

T

YOAIANOD —f]

I

li

66—

. INVENTORS

,Ms
R
¥ 4 Z
he mR
N < 0
YA =
Sy A B
v i g <
wr\m
L] .
7Y
m .

R



May 6, 1941. D. JUELSS ETAL. 2,241,203
APPARATUS FOR MAKING PENGIL LEADS )
Filed Nov. 11, 1937 5 Sheets-Sheet 3

AN A
B
| |
I ——— J
e =5
! | —_——— ==
| 1
[ |
<+ |
.l§ l
|
|
[
|
A\
0

S INVENTORS
avi'e Jvelss
BY Frank Drews

ATTORNEYS ,



May 6, 1941. ' D. JUELSS ETAL 2,241,203
APPARATUS FOR MAKING PENCIL LEADS
Filed Nov. 11, 1937 = 5 Sheets-Sheet 4

TTO Y

|b—

INVENTORS
“Davied Sire lss
,5 BY Frank Drews

ATTORNEYS




2,241,203.

5 Sheets-Sheet 5

1]
-]

69

N

A

D. JUELSS ETAL
Filed Nov. 11, 1937

APPARATUS FOR MAKING PENCIL’LEApg

‘May 6, 1941.

N
INVENTCRS

Da vid Sovelss

ATTORNEYS

. FRank Direcos

(41

BY

X

CJ




?aiented May 6, 1941

2,241,203

UNITED STATES ?A’TENT QFFHCE

2,241,208
APPAPATUS FOR MAKING T’EN Cﬁ; LEADS
David-Juelss, Brooklyn, N. ¥.,-abd/ Frank Dréws;

Woaodcliff, N. J., assignors to: Ameriéan Lead:
Pencil Company, HoboKen; N, J., &’ curporatmn

of New York
Application Nev:
' 8 Claims..

‘This - invention relates to -an apparatus for’

forthing rods from plastic materizls; and particu-
laxly to imaprovements-adapted to-facilitate the
manufacture -of-peneéil-“leads.” Rods of plastic
materials other than-those eniployed-in pencil
leads may be'produced similarly -and utilized for

as variety” of- purposes: to which- they may be-
adapted) For: purposes of illustration; the-inven~

tion-wiil ‘be deséribéd-motre fully-in’ respect-to its
special application $6-the manufacture of pencil
leads.

Inthe produc‘tion of pencilleads; mixtures con-

sisting:. essentially? oft finely~ divided  clay - and-

graphite with: some ‘water are; after -thorough

mixing; formed: into:elongated - bodies or rikbons:

of shape‘and dimensiong approximating: those of
an-ordinary: wood: lathi These are in- turn fed
to atmachine-which periodically severs-a portion
or pellet from-thevend -of the body and extrudes
the:material, whieh:isirelatively stiff and plastic,
through a:-multiple die to form the leads.
leads are collected-as formed, and subjécted to a
drying: operation+ whereby - water is-- expelled.
After drying; the-léads are: sufficiently hard to
permit- handling; so- that' they may be - packed
in retorts-and fired: This method of produeing

pencil-leads, ag-disclosed in U, S..Letters:Patents

Nos.-1,362,083, 1,362,094 and: 1,362,095 has. been
in use for many years; although it is not the
method-  commonly- employﬂd by pencil manu-
facturers.

The operation -as: described: produces: leads of
very-satisfactory and more uniform:quality than
is attainable by-other methods in use, but it is
nevertheless relatively slow and 1nefﬁment ‘The
apparatus as used heretofore; either that de-
scribed in-the patents mentioned or the hydraulic
or screw presses-cornmonly used; does not permit
sufficient precompression. of the material to en-
sliré elimiination of occluded air, and consequently
the leads aré not homogeneous The presence of
occluded airresults in non-uniform distribution
of wax’in the leads wheén' the latter aie waxed
after they have-been fired: The strehigth and
wiiting! quality-'of the'leads is thus impsaired.
Also; thHe- mechanism is-not' readily’ accessible,
and stoppage of- the opération for any reason
sometimes:involves:long délays before production
may bé resumed: Theicost-of production is con-
sequently ‘rélatively. high. -

.The-present invention gvoids the difficulties of
the- préviously: krnown’ niethods- and ‘apparatus,
and-provides: leaids of dimproved quality; particu-
larly with respect: {0 homogenéous: character of
thelead. Such leads may be used advantageously
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iri- wood* sheaths: The idvéntion is™ especially
useful in-preparing leads for mechanical pencils;
sitice” they ars’ strenge" and more uniformi and
t‘unrefore resist- the-stress- ox writing pressure”
miore suceassfully:

- TH-is‘theé object of the present invention to pro-
vide an'improvéd ‘and-more efficient mechaunism
for: feedifigand extruding- plastic material and:
particutarly”for- impacting- the material and re«

“moviig air- therefromJbefore it is extruded:

ALfiiFtReE object ‘of - the'iiivention is the provi=
sion of apparatus, the essentidl parts: -of which are
réadily- accessible, pelmlttmg rapid‘replacement
or’ repair of- worn:or: broken parts, so that loss
of time duetorshuf-downs is minimized,

-Another object of thHe'invention is the provision

- of rods of plastic material and: particularly pencil

leads which are stubstantially free from occluded-
air and homogeneous-in character. -

Other objects and advantages of the invention
will'be apparent:asit is:-béttér understcod by
reference-to-the following: specification’ and- ac-
companyihg drawings, ift:which -

Figi:1xis a»longitudinal  section: through -the
machine on‘theline: f-=1iof Fig. 2;

Pig: 2'ig' o planview of the ‘nmiachine;

-Fig. 3 is~a front: elevation of the: nmigchine;

Fig. 4 is an enlarged séction on the line 4—4 of
Fig. 2

Fig. 5 is an-end:view of '3 poition of the m’a-
chine; -

Fig. 6 is an enlarged-plan-view of the compres-
sion. chamber;

Fig. 7 is a section on'the line 1-<T of Fig 9;

1"1g 8.is a sectionon-the line 8-=&of Fig. 9;

Flg 9. is-a-section -on the line 8-—§of Fig. 6;

Flg 10 is a-seetion -on-the line 18-:=1§of Fig. 6;

Flg 11 is-an-elevation of the multiple die; and

Flg +12-is an-end view- partially- in sec¢tion of
the. dlscharge mechanism-of ‘the machine.

I order to secure maximum possible efficiency,
thé ‘machine embodies two separate-compression
chambﬂrs, each provided with a multiple die'and
duiplidats- mechanisms for feedmg and applying
pressure to the material,  The application  of
pressure is eﬁected froma single source of power,
the pressure rams being ‘connected so that pres-
sure is applied alternately in the two compres-
sion chambers:: Thiis; for each rotation of the
driving shaft, tWo" compression: cycles are com-
pleted, and the ﬁmshed leads are formed in such
a manhérasito aford a substantially continiious
operationy - ThTdesciibing the mechanism, there-
fore, it-will‘be understood that the various parts
are-diiplicated ‘on the ‘two-sides of the machine;
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Pressure is applied to the material in a pre-
determined manner py means of a toggle mech-
anism actuated positively in both directions by
opposed cams desigined not only to ensure such
positive movement out also to afford rapid move~
ment of the ram during the major portion of the
forward and reverse movement thereof, and
relatively slow movement during the period
while the material in the compression champer
is under the maximum compression. ‘Lhe “awetl”
of the ram during the period of maximum com-
pression pernuts te relatively slow. squeezing of
the plastic material in the compression cham-
ber as the material is extruded through the die.
Purtnermore, the compression champer is de-
signed: to hold a relatively large quantity of the
biastic material, and the portions thereof which
have keen introduced and are moving forward
in the compression chamber are subjected to a
slow squeezing action which substantially elim-
inates all cccluded air.
rial maintained in the -compression chamber
should be-at least five and preiferably ten to
twenty ftimes the amount extruded upon each
application of pressure. The air thus expressed
escapes rearwardly around the edges of the ram,
which has a sufficiently loose fit to permit such
elimination. Consequently, the material which
approaches the die and is extruded is free from
eir and is relatively more dense than it would
be oinerwise, with the result that the extruded
lead is of superior quality.

In addition to the features mentioned, the
apparatus provides for feeding plastic material
positively and in an amount predetermined by
adjustment to afford exactly the required quan~
tity for each forward movement of the ram, in
order to ensure proper pre-compression and the
removal of occluded air. The amount of ma-
terial thus added at each stroke is such that the
first efiect of the ram is to squash the pellet
and thus to remove immediately a large part of
the occluded air. The remainder of the air is
separated by the squeezing action-as the mate-
rial is forced forwardly toward the die against
the resistance of the preceding material and the
back pressure resulting from frictional resist-
ance of the chamber walls.

The compression chamber and die are con-
structed to afford complete rigidity and wear-
resistance, the structure being nevertheless such
that it may be readily taken apart so that any
worn or broken parts may be removed and re-
‘placed with maximum facility, '

Referring o the drawings, § indicates a rigid
frame affording a support for the various parts
of the mechanism. A source of power, such as
a motor 6, is mounted on the frame and is pro-
vided with a pulley 1 which drives a pulley 8
through the belt 9. The pulley 8 is mounted on
a transverse shaft 1§ carrying a pinion 1, which
in turn drives a gear 12 on a transverse shafb
{3, suitably supported in the frame 5. 'The shaft
13 carries a gear 14 meshing with a pinion {5
which in turn engages a gear 16 on a trans-
verse shaft 17, likewise suitably supported in the
frame &. : )

The shafts i3 and T carry opposed cams {38
and 8 which continuously engage a roller 20 on
a pivot 2f which connects the links 22 and 23
forming & toggle.- The link 22 is pivoted at 24
on the frame & The link 23 is connected by a
pivot’ 25 to a sliding member 2§ mounted in
suitable guideways.in the frame 8. A ram 27
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is secured by bolts 28 with a key 29 to the slid-
ing memper 25, One end of the ram 21 projects
into the compression chamber 30. Thus, as
shafts 13 and {7 revolve, the cams I8 and {9
shiit the toggle and cause the sliding member
26 and the ram 27 to reciprocate. As the tog-
gle is straightened, the ram 21 advances, the
cams being so forined that the initial rate of
advance is comparatively rapid, followed by a
siower movement until the stroke is completed,

“whereupon the toggle is broken and the ram is

withdrawn at a comparatively rapid rate and
then commences another forward stroke. As
hereinpefore indicated, the mechanism is dupli-
cated on the two sides of the machine, and one
of tite rams is retracted as the other advances,
permitting alternate compression strokes in the
two compression chambers.

Plastic material 31, in the form of a ribbon,
is supported in a chute 32 and is fed positively
thiough an opening 33 in the top of the com-
pression chamber before the ram 21 advances,
50 that a predetermined amount of the plastic
material is sheared from the ribbon and forced
into vhe compression chamber by the ram. The
feeding is effected by a rocker arm 34 pivoted
at 35 on the frame 5. A roller 86 on the rocker
arim engages a cam 37 on the shaft 11, the cam
being shaped and positioned so that the rocker
arm 34 is lifted after the ram 21 has advanced
sutiicientiy to support the ribbon 8i. At its for=
ward end, the rocker arm 33 has an upwardly
projecting arm. 88 to which a gripper 39 is piv-
oted at 49. The face of the gripper is adapted
to engage the ribbon 31 during the downward
movement c¢f the rocker arm 34, forcing the
ribbon against a shoe 4i which is supported on
the arm 34, and to'release the ribbon 31 as the
vocker arm 84 is lifted. The movement of the
gripper &3 is effected by a bar 42 pivotally con-
necied at 43 to the gripper 38 and extending
rearwardly to afford an abutment 44. A com-
pression spring 45 is disposed between this abut-
ment and a cross-bar 46 which is mounted on
the rocker arm 34. The compression spring
holds the gripper 89 in position to engage the
ripbon 21 except when the spring 45 is com-
pressed. Slots 41 and 48 in the bar 42 per-
mit longitudinal movement thereof, the bar be-
ing supported during such movement by the -
cross-bar 486 and the pin 48’. An arm 49 pro-
Jects upwardly from the member 26 and is pro-
vided with an adjustable screw 50 locked by a
nub §1 which is adapted to erigage the abutment
44 as the member 28 advances. The screw 50 is
adjusted so.that when the ram 27 has severed
a section or pellet from the ribbon 31 and is
in position to support the ribbon, the bar 42
will be moved forwardly against the spring 45,
thus disengaging the gripper 38. As the gripper
is disengaged, the rocker arm 24 is lifted by the
cam 37, and upon the return stroke of the ram
21 the spring 45 forces the gripper 39 into en-
gagement again with the ribbon. 'The rocker
arm 34 then moves downwardly, advancing the
ribbon-into the compression chamber. The feed
is positive, and the amount thereof is regulated
by a screw 52 mounted in the cross-bar 46 and
provided with a hand wheel 53 to facilitate ad-
justment. The screw engages an abutment 54
on the frame 5. By adjusting the screw .52, the
feed can be regulated to the precise amount re-
quired to ensure the most satisfactory product.

As hereinbefore indicated, the compression -
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chamber is rigidly constructed, but nevertheless
is readily accessible, all of its parts being de-
mountakle to permit access and removal or re-
placement of any broken parts. The compres-
sion chamber rests upon g shelf %5, forming a
part of the frame §, to which it is secured by
bolts 58. The lower biock 7 of the ccmpression
cnampbper is held rigidly on the. sheif 58 by a
key B8, which prevents longitudinal and lateral
movement. The bolis 55 extend through open-
ings §8’ in the key §8. The upper block §9 is se-
cured to the lower block 57 by bolts 60 and nuts
8§ and vy the bolts 88. Within these blocks, a
compression chamber is formed by plates of hard-
ened and resistant steel of any suitable compo-
sition, but preferably cne embodying nickel and
chromium in its composition, to-aford hardness
and wear resistance. The side plates €2 are held
by pins 83 extending through the supporting
structure. The lower plate §4 is similarly held
by pins 6%, and the ucper plate 8 is held by pins
87, so that all of the paris are secured against
relative movement and rigidly mounted. The die
plate 8%, having a plurality of openings €3 in the
face thereof, through which the material is ex-
truded, is held against the face of the compres-
sion chamber by screws I8 which extend through
thie bolts §9, thus locking the bolts against move~
ment and increasing the rigidity of the struc-
ture. " A bar T8’ is secured by holis 71’ to the
upper block 8% as a guide for the ram 27,

Ag pressure is applied to the material in the
compression chamber, it is extruded through the
die openings in the ferm of a plurality of rods.
The stroke is such that the rods as formed are
slightiy longer than the finished dimensions. To
receive and support the rods as formed and while
they are still in a plsstic cendition, a drum Ti
is supported on a shaft 72 projecting from the
key B8 in front of the die plate 88. The drum is

rovided with g plurality of grooves 73, and at
the moment of extrusion five cf these grooves
are positioned directly in front of the die open-
ing 68, so that the extrudsd rods are forced into
the grooves. The drum is actuated by a rocker
arm T4 Liaving a roller 175 which engages a cam
16 on the shaft {7. 'The rocker arm 14 is secured
to a shaft 77 mounted in a bracket 72 and car-
ries at its end an arm T8 pivoted at 88 cn the
frame & and conneacted by a link &f to a bell
ecrank lever 82, loosely mounted on the shaft 72.
The bell crank lever carries a pawl 83 which en-
gages a ratchet 84 secured to the shaft 72. The
cam 18 is formed so that upon the completion
of the stroke of the ram which has forced the
rods from the die into the grooves 73 of the drum
11, the pawl 83 is actuated to advance the drum
71 in the direction of the arrow, thus removing
the finished product from the die plate, A shield
83 exbtends part way abhout the drum, so as to
support the rods until they are carried to the
point where they may be discharged. An elec-
tric heating element 8¢ is connected to the shield
85 and adapted fo be supplied with current from
2 source of power so that the shield is heated by
conduction and the temperatiure is raised to pre-
vent condensation of moisture and possible stick-
ing of the extruded rods in the grooves 3.

As indicated, the rods as formed are slightly
longer and project from the grooves at the front
of the drum Ti. To remove the projections, a
knife 87 is supporied on the shield 85 with its
eGze bearing against the face of the drum T¢.
As the drum rotates, the ends of the rods are
sheared flush with the face of the drum, and the
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3
parts removed are. discharged through a chute
83.

As the rods in the grooves 73 reach the lower
edge of the shield 83, they drop, one by one,
upon a conveyor consisting of a series cf rollers
89 connected by links at their ends to form a
continuous conveyor which passes al one end
over a sprocket %8 supperted on g shaft $1, and
at the other end over a. similar sprocket 2 sup-
ported on a shaft 93. The shaft 83 carries a
sprocket §4 which is connected by a chain 95
to a sprocket 88 on a shait 97. A worm gear §8
on.the shaft 87 is driven by a worm %9 on a shaft
158, The shaft 189 carries a sprocket 181 and is
driven by a chain 182 from a sprocket {23 on the
drive shaft of the motor 6. The movement of
the rollers 88 forming the conveyor is timed with
respect to the rotation of the drum 74, so that
as. each rod falls from the drum Ti it is be-
tween two adjacent rollers 8% and is conveyed
thence to the discharge end of the conveyor.

A chamber 184, which is supplied with any
suitable heating: medium, preferably steam,
through a pipe {65 having a valve 108, is disposed
beneath the upper flight of the conveyor, and
supplies heat to the conveyor and to the rods
disposed thereon, so as to continue the removal
of moisture from the rods as they are advanced.
From the rollers 89; the rods may be discharged
upon any other suitable mechanism to continue
the drying operation until the rods are sufficient-
ly stiff to permit handling therecf.

In describing the operation of discharging the
rods from the die plate, I have referred to the
elements of a single mechanism for that pur-
pose, but as already pointed out, the mechanism
is duplicated so that the rods formed by the al-
ternate ‘compressions in the two compression
chambers are similarly delivered to the rollers 83
forming the conveyor. The operation of the con-
veyor is timed with respect to the discharge of
the rods, so that rods formed and delivered at
the two sides of the machine fall upon the con-
veyor in such g way as not to interfere,

Because of the utilization. of power through
the application of pressure in alternate pressure
chambers during rotation of the drive shaft, the
operation is speeded up and the output of the
machine is markedly increased. A very impor-
tant advantage results from the method of feed-
ing the material positively and in predetermined
amounts, and in maintaining within the com-
pression chamber a relatively large quantity of
the material which is subjected repeatedly to
pressure, thereby removing occluded air before
the material approaches the die openings. The
resulting homogeneity of the product is particu-
larly noticeable. The application of the foggle
and the positive operation thereof permits con-
trol of the movement and particularly the ap-
plication of pressure which is maintained for a
sufficient period to thoroughly compress the ma-
terial, thereby facilitating the removal of air.
The inclusion in the die chamber of a consider-
able amount of material increases the back pres-
sure, due to frictional resistance of the chamber
walls, which is overcome by the controlled ap-
plication of pressure through the toggle mecha-~
nism. These and other advantages result in sub-
stantial improvement of the operation and re-
duction of the cost of preducing rods of plastic
material adapted for use as pencil leads and for
numerous other purposes.

Various changes may be made in the form, con-
struction and arrangement of the parts, as wel}
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~as the details of the operation as described, with-
out departing from the invention. or sacrificing
any of its advantages.

We claim:

1. An apparatus for forming rods from plas-
tic material comprising a compression chamber
having an exfrusion orifice, a ram reciprocably
mounted in the chamber and means for actuat-
ing the ram including toggle means and cams at
opposite sides of the toggle means ang directly
bearing on the knee thereof for positively actu-
ating the toggle means ¢o reciprocate the ram,
and means for rotating the cams.

2. An apparatus for forming rods from plas-
tic material comprising a compression chamber
having an extrusion orifice, a ram reciprocably
mounted in the chamber and means for actuat-
ing the ram including toggle means and cams at
opposite sides of the teggle means and directly
. bearing on the knee thereof for positively actu-
ating the toggle means to reciprocate the ram,
and means for rotating the cams at a uniform
speed, the shape of the cams being such that the
initial rate of advance of the ram is compara~-
tively rapid and the later rate of advance is
slower. : ,

3. An apparatus for forming rods from plastic
materials coraprising a pair of substantially par-
allel compression chambers each having an ex-

trusion orifice, a ram reciprocably mounted in &

each of sald chambers, means for positively ac-
tuating the rams so that one advances as the
other is retracted, including foggle means and
cams ab opposite sides of the toggle means and
directly bearing on the knees thereof, and means
for rotating the cams.

4. An apparatus for forming rods from plas-
tic material comprising a compression chamber
having an extrusion orifice, a ram reciprocably
mounted in the chamber and means for actuating
the ram including toggle means comprising a
pair of toggle arms, a pivot pin connecting said
arms and a roller mounted on said pivot pin and
cams at opposite sides of the toggle means and
directly bearing on said roller for positively ac-
tuating the toggle means to reciprocate the ram,
and means for rotating the cams.

5. An apparatus for forming rods from. plas-
tic material comprising a compression chamber
having an opening through which a ribbon of
plastic material may be fed and an extrusion ori-
fice, a ram reciprocably mounted in the chamber,
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means for reciprocating the ram, mechanical
means for gripping the opposite sides of a ribbon
of plastic material for feeding it to and through
said opening and into said compression chamber
including parts spaced opposite one another,
means for causing one of said parts intermittent-
ly to move toward the other part to grip the rib-
bon of material, said parts thereafter moving said
ribbon of material towards said compression
chamber, means for causing said parts to release
said ribbon of material after a predetermined
movement toward the compression chamber and
means for restoring said parts to their original
position to again grip the ribbon of material on a
subsequent feeding operation, and means go syn-
chronizing the operation of said feeding means
and the operating means therefor with the recip-
rocation of said ram that the feeding means is
operated to feed material to said chamber only
between compression strokes of the ram.

6. An apparatus for forming rods from plastic
material comprising a compression chamber hav-
ing an opening through which a ribbon of plas-
tic material may be fed and an extrusion crifice,
a ram reciprocably mounted in the chamber and
means for reciprocating the ram including toggle
means and cams at opposite sides of the toggle
means and directly bearing on the knee therecf
for positively actuating the toggle means fo ad-
vance and retract the ram; means for rotating the
cams; mechanical means for gripping the opposite
sides of & ribbon of plastic material for feeding it
te and through said opening and into said com-
pression chamber including parts spaced opposite
ong another, means for causing one of said parts
intermittently to move toward the other part to
grip the ribbon of material, said parts thereafter
moving said ribbon of material towards said
compression chamber, means for causing said
parts to release said ribbon of material affer a
predetermined movement toward the compres-
sion chamber and means for restoring said parts
to their original position to again grip the ribbon
of material on a subsequent feeding operation,
and means 5o synchronizing the operation of said
feeding means and the operating means therefor
with the reciprocation of said ram that the feed-
ing means is -operated to feed material to said
chamber only between compression strokes of the
ram.

DAVID JUELSS.
FRANK DREWS.



