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? ii. ???????? to a ??? pencil rif a type in which a propelling mech 
? ed for ??????????????? ? mark 

iEaºilead ???? , or, retracting it within, the Hencil, and according to my presentim 
provements the invention is characterized in 
that the pencil comprises, a tubular casing 
provided with a spring tensioned tip which 
recedes relatively to the casing when pres 
sure is applied to it for overcoming the 
spring tension and advances when the pres 
sure is "released, a lead holder and a pro 
pellin v 

tuated by the tip at each complete cycle of 
its receding and advancing movements for 
a step by step progression of the lead holder 
through the casing towards the tip. The 
invention is further characterized in that 
pressure actuated means are provided for 
actuating the propelling mechanism to re 
tract the lead within the casing. 

For an understanding of the invention 
reference is to be had to the following de 
scription and to the accompanying draw 
ing; in which - .. 

Fig. 1 is alongitudinal section of a me 
chanical pencil constructed according to this 
invention; 

Fig. 2 is a fragmentary longitudinal sec 
tion showing a modification of the propel 
ling means; 

Fig. 3 is a cross 
Fig. 2; ig. 4 is a fragmentary longitudinal sec 
tion showing a ??????'¨??????l|{ of the 
Prg: mechanism; 
Fi ??? 5 is a cross section on a line 5-5, 
1g. 4k. . 
Like characters of reference refer to like 

parts throughout the specification and draw 

section on a line 3-3, 

ing. . . - 

???he pencil shown in Fig. 1 comprises a 
tubular casing:1, provided with an axial bore 
3 extending inwardly from its tip end, and 
a counter bore 4 extending from the bore 3 
to its head. The casing is provided with 
an axially movable tip 2, which protrudes 
beyond the end of the casing and is con 
structed with a tubular sleeve 5. The tu 
bular sleeve 5 is, entered in the bore 3 and 

mechanism for the lead holder ac 

gounter bore 4, and, provided, intermediate 
its ends, with a peripheral shoulder 6 which 
engages the shoulder 7 at the junction of the 
bore and counter bore for limiting the out 
ward movement of the sleeve and tip. 
Formed through the pointed end of the 
sleeve or tip is a bore 9 of correspondin 
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diametric dimension to the marking lead, 
and extending from the inner end of the 
bore 9 to the inner end of the tubular sleeve 
is a counter bore 10 of corresponding di 
ametric dimension to the lead holder 11. 
Adjustable within the tubular casing 1 is 
a barrel 12, extending from the head to 
wards the tip end of the casing and over 
lapping the inner end of the sleeve 5. Coiled 
on the sleeve 5 and abutting against the 
shoulder 6 and the adjacent end of the barrel 
12 is a spring 13 for advancing the sleeve and tip relatively to the casing until ar 
rested by the engagement of the peripheral 
shoulder 6 with the shoulder 7, the tip re 
ceding relatively to the casing when suf 
ficient pressure is applied to it for compress 
ing the spring 13, and advancing again 
when the pressure is released. 
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Within the barrel is an axially movable 
rack 14 comprising part of the propelling 
mechanism, and connected with the rack 14 
is a lead holder 11. The rack meshes with 
and is actuated by a gear wheel 16 mounted 
on a stud 17 in the bore of the barrel 12, and, 
during the rotation of the gear wheel in a 
clockwise direction, advances towards the 
sleeve for a step by step progression of the 
lead holder through the casing, for protrud 
ing, at each step of the progression, a pre 
determined length of lead beyond the point 
of the tip. The rack, during the rotation 
of the gear wheel in a counter clockwise di 
rection, recedes towards the head of the pen 
cil and retracts the lead within the point of 
the tip. Secured to the side face of the gear 
wheel16 is a ratchet wheel 18, the diameter 
of which is less than that of the gear wheel. 
Connected to the inner end of the sleeve 5 
is a ratchet lever 19 which meshes with 
the teeth of the ratchet wheel 18 during 
the advancing movement of the sleeve for 
caising the rotation of the ratchet wheel i8 
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and the gear wheel 16 in a clockwise direc 
tion, and slides over the teeth of the ratchet 
wheel, without imparting motion to it, dur 
ing the receding movement of the sleeve. 
The barrel 12, at or near the head of the 
casing, is provided with a slot 20 elongated 
lengthwise of the barrel, and the head of the casing is provided with a cap 21 having a 
core 22 entered in the barrel and overlap 
ping the slot. Extending from the core 22 
is a pin or stop 23 entered in the slot 20 for 
engaging the ends of the slot and limiting 
the movements of the cap. Within the bore 
of the barrel is an abutment 24, and seated 
against the abutment and the inner surface 
of the cap is a spring 25 which normally 
presses the cap outward until its movement is arrested by the engagement of the stop 

- 23 with the outer end of the slot 20. Con 
nected with the core 22 is an arm 26 extend 
ing from the cap in the direction of the gear 
and ratchet wheels, and at the inner end of 
the arm 26 is an inclined face 27 opposed 
to the ratchet lever 19. Pivoted to the arm 
26 is a pawl 28 which engages the teeth of 
the gear wheel 16 when the cap is pressed 
inwards, and which becomes disengaged 
from the gear wheel when the cap moves 
outwards to its normal spring pressed posi 
tion. The pawl 28 is held in the position 
shown by a spring which holds it against 
the teeth of the ratchet wheel 18 when the 
arm 26 moves downwardly and permits it to 
slide over the teeth when the arm 26 is 
moved upwardly. A releasing pawl 29 is 
ivoted between the arm 26 and the ratchet 

lever 19, and one side of the pawl 29 has an 
inclined face 30 engaged by the inclined 
face 27 when the arm 26 moves towards the 
gear wheel 16 for moving the pawl 29 
against the ratchet lever and disengaging it 
from the ratchet wheel. When the arm 26 
moves away from the gear wheel 16 the 
pressure on the face of the pawl 29 is re 
moved, and being free-swinging is returned 
to its normal position by the resiliency of 
the ratchet lever 19. At the upper end of 
the rack 14 is a friction band 31 which en 
gages the inner surface of the barrel and 
prevents the inadvertent movement of the 
rack axially of the pencil. 

For feeding the marking lead through the 
ncil sufficient pressure is applied to the tip 

or causing it to recede relatively to the cas 
ing and move the ratchet lever 19 in the di 
rection of the cap 21, the teeth of the ratchet 
lever during this movement sliding past the 
teeth of the ratchet wheel 18 without caus 
ing its rotation in either a clockwise or 
counter clockwise direction, and the reced 
ing movement of the tip being limited only 
by the compression of the spring 13. When 
the pressure is released the spring advances 
the tip until the peripheral shoulder 6 en 
gages the shoulder 7 and arrests the advanc 
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ing movèment. During the advancing move 
ment of the sleeve the teeth of the ratchet 
lever 19 engage the teeth of the ratchet 
wheel 18 and rotate it in a clockwise direc 
tion. The ratchet wheel, is secured to the 
gear wheel 16, and imparts to it a corre 
sponding rotation. The gear wheel when 
rotating in a clockwise direction advances 
the rack towards the sleeve and pencil tip 
and a corresponding movement of the mark 
ing lead through the bore of the tip. The 
diameter of the gear wheel 16 being greater 
than the diameter of the ratchet wheel 18, 
the teeth of the gear wheel move over a 
longer arc than those of the ratchet wheel 
and impart a longer movement to the rack. 
For example, if the ratio of the diameter 
of the gear wheel 16 to the diameter of the 
ratchet wheel 18 is two to one and the move 
ment of the tip is one-sixteenth of an inch, 
the travel of the tip, during the advancing 
movement will approximate one-sixteenth of 
an inch and the travel of the rack, lead hold 
er and marking lead approximate one-eighth 
of an inch, consequently if the point of the 
lead is in the same plane as the point of the 
tip at the commencement of the receding 
movement the marking lead will be pro 
jected one-eighth of an inch beyond the tip 
at the completion of its advancing move 
ment. 
The feed of the marking lead through the 

pencil tip is regulated by the adjustment 
of the barrel 12 in the casing, that is to say. 
when the barrel is adjusted towards the 
shoulder 7 the length of movement of the tip 
is less than when the barrel is adjusted 
away from the shoulder. For retracting 
the lead the cap 21 is pressed inwards and 
during its inward movement the inclined 
face 27 of the arm 26 engages the inclined 
face 30 of the releasing pawl 29 and forces 
the releasing pawl into engagement with a 
ratchet lever 19 and displaces the latter 
from its normal position for disengaging its 
teeth from the teeth of the ratchet wheel 
18 to permit of the free revolution of the 
ratchet wheel 16 in a counter clockwise di 
rection. The continued movement of the 
cap forces the arm 26 in the direction of the 
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gear wheel 16 and brings the pawl 28 into , 
engagement with its teeth and causes the 
revolution of the gear wheel 16 in a counter 
clockwise direction. The teeth of the gear 
wheel, being continually in mesh with the 
teeth of the rack 14, moves the rack, lead 
holder and marking lead towards the head 
of the casing during its counter clockwise 
rotation, thus retracting the marking lead 
within the pencil tip. 
In the construction shown in Figs. 2 and 3 

a compound lever mechanism is provided 
for actuating the rack. This lever mecha 
nism comprises a ratchet arm 32 the teeth 
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of which are normally in mesh with the 



teeth of the ratchet wheel 18; an arm 33 full 
crumed at one end to a lug 34 in the barrel 
12 and knuckled at the other end to the arm 
32, and a link 35, connected with the arm 
32 and with the inner end of the sleeve 5. 
In the construction shown in Fig. 4 the 

rack, ratchet wheel and gear wheel are dis 
pensed with and the lead holder 36 is pro 

10 vided with ratchet teeth 37 actuated by a 
compound lever comprising a ratchet arm 
.38 engaging the ratchet teeth 37; an arm 39 
fulcrumed to a lug 40 within the barrel and 
knuckled to the ratchet arm 38, and a link 

1541 is connected with the inner end of the 
sleeve and the arm 39 interjacent its full 
crum and its knuckle connection with the 
ratchet arm 38. Springs 42 and 43 bear. 
against the lead holder 36 and ratchet arm 
38, respectively, to maintain the teeth of 
the ratchet arm 38 normally in engagement 
with the ratchetteeth 37. In the same con 
struction the cap is provided with an arm 
44 having a bevelled face 45 which engages 

25 with a correspondingly bevelled face 46 at 
the head of the ratchet arm 38 for displac 
ing the ratchet arm from the ratchet teeth 
37 when the lead holder andmarking lead 
are to be retracted within the pencil tip, 
which, for instance, may be effected by pressing upon the 
forcing it back into the bore of the tip when 
the ratchet arm is displaced. 
Having thus fully described my inven 

tion, what I claim as new and desire to se 
cure by Letters Patent is:- 

1. A mechanical pencil comprising a cas ing provided with a spring pressed pencil 
tip, which recedes when sufficient pressure 
is applied to it for overcoming the spring 
pressure and which advances when the pres 
sure is released, and a propelling mecha 
nism for the marking lead actuated by the 
pencil tip at each complete cycle of its re 
ceding and advancing movements for ad 
vancing the propeller mechanism a greater 
distance than the advancing movement of 
the pencil tip and projecting a predeter 
mined length of marking lead beyond it. 

2. A mechanical pencil comprising a tubu 
lar casing having a spring pressed pencil 
tip which recedes relatively to the casing 
when pressure is applied for overcoming 
the spring pressure, and advances when the 
pressure is released, a lead holder, a pro 
pelling mechanism for the lead holder, and 
operable means actuated by the pencil tip 
at each complete cycle of its receding and 
advancing movements for advancing the 
lead holder a greater distance than the ad vancing movement of the pencil tip and pro 
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jecting a predetermined length of marking 
lead beyond it. 

3. A mechanical pencil as claimed in claim 
65 1 provided with means for actuating the 

1 comprisin 
33 interjacent the fulcrum 34 and the arm 

oint of the lead and 

S5 

E. mechanism to retract the lead within the casing. 
4. A mechanical pencil as claimed in claim 

a pencil tip provided with a 
sleeve slidable axially of the casing, a rack 
for the lead holder, and actuating means op 
erably connected with the sleeve for ad 
vancing the lead holder and rack step by 
EP through the casing, in the direction of the tip. 
5. A mechanical pencil as claimed in claim 

1 in which the propelling mechanism com 
prises a rack for the lead holder, a ratchet 
wheel, a gear wheel meshing with the rack, 
unitedly fotatable with the ratchet wheel, 
and a ratchet lever connected with the pen 
cili tip for rotating the ratchet and gear 
wheels and effecting a step by step progres 
sion of the rack and lead holder through the casing in the direction of the pencil tip. 
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6. A mechanical pencil as claimed in claim 

1 in which the propelling mechanism com 
prises a rack for the lead holder, a ratchet 
wheel, a gear wheel meshing with the rack 
unitedly rotatable with the ratchet wheel, 
a ratchet lever connected with the pencil 
tip for rotating the ratchet and gear wheels 
the rack and lead holder through the casing 
in the direction of the pencil tip, and means 
for displacing the ratchet lever from the 
within the pencil. 

7. A mechanical pencil as claimed in claim 
1 in which the propelling mechanism com 
prises a rack for the lead holder, a ratchet 
wheel, a gear wheel meshing with the rack 
unitedly rotatable with the ratchet wheel, 
a ratchet lever connected with the pencil 
tip for rotating the ratchet and gear wheels 
and effecting a step by step progression of 
the rack and lead holder through the casing 
in the direction of the pencil tip, and means 
for displacing the ratchet lever from the 
ratchet wheel for the retraction of the lead 
within the pencil, consisting of a spring 
pressed cap for the casing having an arm 
extending in the direction of the ratehet and 
gear wheels, provided with an inclined face 
and a pivoted pawl having an inclined face 
engaged by that of the arm. 

8. A mechanical pencil as claimed in claim 
1 in which the propelling mechanism is pro 
vided with friction means which prevents 
the inadvertent movement of the rack axial ly of the pencil. 

9. A mechanical pencil as claimed in 
claim 1 comprising a pencil tip provided 
with a shouldered sleeve slidable axially of 
the casing, a barrel within the casing, a 
spring coiled on the sleeve between its shou 
der and the adjacent end of the barrel, a rack 
for the lead holder, a ratchet wheel, a gear 
wheel meshing with the rack unitedlyro 
tatable with the ratchet wheel, and a ratchet 
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and effecting a step by step progression of 
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ratchet wheel for the retraction of the lead 
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lever connected with the sleeve for rotating 
the ratchet and gear wheels and effecting a 
step by step progression of the rack and 
lead holder in the direction of the tip. 

10. A mechanical pencil comprising a cas 
ing, a lead holder movable axially within 
the casing, a ? pressed tip for 
the casing receding into it when pressure is 
applied for overcoming the pressure, and 
means actuated by the pencil tip for ad 
vancing the lead holder a greater distance 
than the progressive movement of the pen 
cil tip at each complete cycle of movement 
of the latter. 

11. In a mechanical pencil as claimed in 
claim 10 a gear wheel and a ratchet wheel, 
unitedly rotatable, and corresponding racks 
for actuating the lead holder and advancing 
it at each complete cycle of movement a 
greater distance than the distance travelled 
by the pencil tip. 

12. In a mechanical pencil as claimed in 
claim 10 means for selectively increasing or 
decreasing the travel of the pencil tip and 
determining the distance the lead holder 
travels during its advancing movement and 
the length of marking lead projected beyond 
the pencil tip when the advancing movement 
is completed. 

13. In a mechanical pencil as claimed in 
claim 10 differential gears for causing the 
united movement of the lead holder and the 
pencil, tip, said gears. advancing the lead 
holder during the advancing movement of 
the pencil tip for a greater distance than 
the latter and during the receding movement 
of the pencil tip under pressure permitting 
the lead holder to remain inactive. 

14. A mechanical pencil comprising a cas 
ing having a spring pressed pencil tip which 
recedes into the casing when pressure is ap 
plied to it for overcoming the pressure and 
returns again to its advanced position when 
the pressure is removed, a lead holder with 
in and movable axially of the pencil casing, 
operable, means actuated by the pencil ti 
during its advancing movement for ? 
vancing the lead holder a distance greater 
than that of the said tip for projecting the 
lead beyond the latter in its advanced po sition, said operable means being inactive 
when pressure is applied to the pencil tip 
for its receding movement. 

55 Dated at Toronto, Ontario, the fifth day 
of October 1929. 

HAROLD ALBERT wHITE. 
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