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ABSTRACT OF THE DISCLOSURE 

A porous point pen assembly apparatus and method for 
rapidly and automatically assembling a pen; the apparatus 
includes a rotatable index drum for supporting pen bar 
rels, a second drum for supporting porous wicks or 
reservoirs in split bushing so as to accommodate wicks 
of varying diameter, means for supplying ink to each 
wick so as to provide complete saturation thereof, and 
means for inserting the wick into the drum, supplying a 
tip to the pen barrel, staking the tip to the pen barrel, and 
performing these assembly operations in timed sequence 
so as to produce a partially assembly porous point pen. 

The commercial success of the porous point pen has 
given rise to a requirement for automatic, rapid and reli 
able assembly of such pens. While mass production of 
other types of writing instruments has resulted in the 
construction and use of automatic assembly machines, 
the components and techniques required for assembly of 
porous point pens involve unique problems. Some fountain 
pens of the prior art contained porous, absorptive or 
capillary bodies in the reservoirs and the practice was to 
insert the capillary body into the barrel or reservoir portion 
and ?ll this body or wick from one end. This is unsatis~ 
factory since in many instances it was possible that por 
tions of the ?brous wick be entirely devoid of ink thereby 
reducing the ink carrying capacity of the pen. It was also 
found that this method was unsatisfactory for proper 
manufacturing inspection. Speci?cally, the porous point 
tips of pens assembled are visually inspected by an operator 
and an ink-?lled tip can be easily distinguished from the 
normally light-colored porous tip not saturated with ink. 
However, when a wick is ?lled from one end it was found 
that the time required for complete saturation of the wick 
and tip often exceeded the remaining assembly time so 
that the porous point did not become saturated prior to 
inspection. Thus, although the wick has been ?lled with 
ink, the time required for saturation was so excessive as 
to result in rejection during inspection of such pens. 
The term “wick” as used herein refers to an absorbant 

porous body, generally of synthetic or natural ?laments 
(cellulose acetate, polyethylene, cotton are examples), 
which may be compressed or bonded by heat or pressure, 
with or without the use of resinous bonding agents, into 
a body or bundle which exhibits capillarity, absorbs a 
large volume of ink and releases that ink to a writing nib, 
point or marker of a completed pen during writing. The 
term “porous point” is used to distinguish the ?nal writing 
instrument from a metal nib fountain pen and refers to 
a writing tip made of virtually or generally alligned yarns 
and ?laments of organic polymers (polyamids, polyesters, 
etc.) or of particulated polymers, bonded into ?nely 
porous, relatively strong and rigid, shape-retaining writing 
points which provide capillary channels for the flow of 
ink from wick to paper (or other surface being written 
on). 
Hand assembly of pens, besides the serious disadvantage 

of slowness, also suffers from the lack of reliability in 
proper assembly of the components. Accordingly, it is 
an object of the present invention to provide a method 
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and apparatus for assembling porous point pens whereby 
such pens are rapidly and automatically assembled with 
out human intervention. 

It is another object of the present invention to provide 
a porous point pen assembly apparatus wherein ?brous 
wicks serving as a porous reservoir for the ink in the pen 
may be ?lled prior to insertion in the plastic pen barrel 
by supplying ink to a central location thereof whereby 
the ink ?ow proceeds in opposite directions to rapidly 
saturate the entire wick. 
One more object of the present invention is to provide 

a porous point pen assembly apparatus including mecha 
nism for carrying wicks of nominally different size prior 
to insertion within the pen barrel and for discharging ink 
to a central portion of the wick for rapid saturation. 

Yet one more object of the present invention is to pro~ 
vide a porous point pen assembly apparatus including a 
plurality of generally cylindrical split bushings for carry 
ing wicks, having an upper portion and lower portion 
de?ning a centrally located through-bore, the upper por 
tion being expandable to accommodate wicks of different 
diameter and including a lateral opening through which 
ink under pressure may be supplied into the bore so as 
to saturate the wick. 

Generally stated, the present invention includes an ap 
paratus and method for assembling a porous point pen 
wherein a plurality of pen barrels are rotatably supported 
and a plurality of ?brous wicks may be supported in carry 
ing means for accommodating wicks of varying diameter 
and including apparatus for supplying ink to the wick 
prior to insertion of the wick into the pen barrel and 
providing rapid and complete saturation of such Wick, 
the wick being inserted into the pen barrel and porous 
point tips being supplied to the pen barrels from the other 
end thereof, the tips being staked to the pen barrel, and 
all of these operations being performed in sequence so 
as to produce a partially assembled pen. 

Other objects and many of the attendant advantages 
‘of this invention will be readily appreciated as the same 
become better understood by reference to the following 
detailed description when considered in connection with 
the accompanying drawings. 

In the drawings: 
FIG. 1 is a schematic view of a porous point pen as 

sembly apparatus constructed in accordance with the 
present invention; 
FIG. 2 is a sectional view of an exemplary main index 

drum of a porous point pen assembly apparatus; 
FIG. 3 is a sectional view taken along the plane III-III 

of FIG. 2; 
FIG. 4 is a sectional view taken along the plane IV—IV 

of FIG. 3; 
FIG. 5 is a partial sectional view taken along the plane 

V-V of FIG. 4; 
FIG. 6 is a partial sectional view take along the plane 

VI——VI of FIG. 4; 
FIG. 7 is a sectional view taken along the plane 

VII—VII of FIG. 3; 
FIG. 8 is a partial sectional view taken along the plane 

VIII-VIII of FIG. 7; 
FIG. 9 is a partial sectional view taken along the plane 

IX—IX of FIG. 7; 
FIG. 10 is a partial sectional view taken along the plane 

X-—X of FIG. 3; 
FIG. 11 is a partial sectional view taken along the plane 

XI—XI of FIG. 10; 
FIG. 12 is a sectional view taken along the plane 

XII-—XII of FIG. 3; 
FIG. 13 is a sectional view taken along the plane 

XIII——XIII of FIG. 3; 
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FIG. 14 is a sectional view taken along the plane 

XIV—XIV of FIG. 13; 
FIG. 15 is a partial section view taken along the plane 

XV-—XV of FIG. 3; 
FIG. 16 is an elevation view of FIG. 15; and 
FIG. 17 is a partial sectional view taken along the plane 

XVII-XVII of FIG. 16. 
‘Referring now to FIG. 1, there is shown in diagram 

matic form an exemplary porous point pen assembly ap 
paratus constructed in accordance with the present in 
vention and generally including: a barrel index drum, in 
dicated generally at 20; a wick index drum, indicated 
generally at 40; a pen barrel feeder, indicated generally at 
60; a ?brous wick feeder, indicated generally at 80; a 
wick ink ?ller, indicated generally at 100; a wick plunger 
for inserting an inked wick into a barrel, indicated gen 
erally at 120; a porous point tip feeder, indicated generally 
at 140; and a porous point tip staking apparatus indicated 
generally at 160. 

Referring to FIGS. 2 through 6, the barrel index drum 
20 is mounted on a common base 21 for all of the above 
mentioned sub-assemblies. The barrel index drum 20 and 
wick index drum 40 are mounted on a common shaft 22 
supported at one end by hearing 23 mounted in vertical 
bearing support standard 24 secured on common base 21. 
The opposite end of shaft 22 is supported in bearing 25 
secured in housing 26 also secured to common base 21. 
The barrel index drum 20 includes cylindrical axial 

member 27, carrying spaced apart support ?anges 28, 29 
and means for supporting a plurality of pen barrels, which 
in the exemplary embodiment include circular drum por 
tions 30, 31. Drum portions 30, 31, support ?anges 28, 29 
and the axial member 27 may be integrally formed or may 
be secured to one another by welding, as in the exemplary 
embodiment. The barrel carrying circular drum portion 
31, as seen best in FIG. 5, is provided with a plurality of 
circumferentially spaced peripheral barrel receiving 
notches or indentations 32 having a U-shaped axially slop 
ing wall 33 which generally conforms to the shape of the 
supported portion of pen barrel B. The other barrel carry 
ing circular drum portion 30 is also provided with a 
plurality of axially aligned barrel receiving notches or in 
dentations 34 each of which has a wall 35 for supporting a 
portion of one of the pen barrels B. Wall 35 generally 
conforms to the exterior con?guration of the forward end 
of pen barrel B. Speci?cally, wall 35 includes an axially 
extending cylindrical wall portion 36, a frusto-conical Wall 
portion 37, and an axially tapering wall portion 38. 

It will be seen that the pen barrels B are supported by 
circular drum portions 30‘, 31 and may be maintained in 
notches 32, 34 as the drum indexes (counter-clockwise 
as viewed in FIG. 3) through suitable ?exible guide means. 
Each of the pen barrels B are delivered and deposited 
onto the barrel index drum 20 in the uppermost notches 
32, 34 of circular drum portions '30, 31. The barrel index 
drum 20 is rotated through 15° increments so as to posi 
tion the pen barrel B in successive index positions. 
The porous point pen assembly apparatus is also pro 

vided with a wick index drum indicated generally at 40. 
Referring to FIG. 2, the wick index drum includes a hub 
41 ?xedly mounted on shaft 22 through a key 42, a circu 
lar portion 43 mounted to one end of hub 41, and a 
cylindrical outer housing 44 secured to circular portion 43. 
As shown in the exemplary exbodiment, hub 41, circular 
portion 43 and cylindrical outer housing 44 may be inte 
grally formed. 
The cylindrical outer housing 44 comprises a wick 

carrying drum portion having a plurality of circumfer 
entially spaced peripherally disposed wick carrying means 
indicated generally at 45, and coaxially positioned with 
respect to the barrel index drum notches 32, 34. Each of 
the wick carrying means 45 comprise a split bushing 46 
having a through-bore 47 for receiving the ?brous wicks 
or pen reservoirs. Through-bore 47 is provided with a 
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chamfered end portion 48 for facilitating the entry of the 
wicks W into the bushing 46. Bushing 46 includes a lower 
split bushing portion 48 and a loosely ?tting upper bush 
ing portion 49. The upper bushing portion 49 includes an 
ink passage or opening 50 disposed axially midway the 
length of the entire bushing ‘46. Ink passage 50 includes an 
inwardly converging conical wall 51 for receiving the con 
ical tip of an ink supply tube, as described more fully 
hereinafter, and an adjoining inner cylindrical wall 52. A 
vinyl plastic collar 53 is inserted over the reduced diameter 
end portions 54 of the bushing which are inserted into the 
end of barrel B as further described hereafter. 
The porous point pen assembly apparatus also includes 

means 60 for supplying a pen barrel to one of the barrel 
index drum notches when the drum is in a ?rst index po 
sition. Such means includes a storage chamber where 
large quantities of barrels B may be manually dumped 
and stored in aligned side-by-side relation. The barrels 
exit from the chamber into a feed rack 61 Where they are 
maintained in vertical stacked relation. Means 62 is 
provided for depositing a barrel on index drum 20 in 
synchronism with the index movement of the drum. 
The porous point pen assembly apparatus includes 

means for supplying a wick to one of said wick carrying 
means 45, which in the exemplary embodiment comprises 
?brous wick feeder 80. The ?brous wick feeder 80' may 
comprise ‘a hopper (not shown) in which a large number of 
'WlCkS W may be manually dumped. A wick feed guide 
81, as shown in FIGS. 7 and 9, may be positioned axially 
adjacent one of the wick carrying means 45 ‘when such 
means is in the ?rst index position of the wick index drum 
40. The wick feed guide 81 includes a base, 82, end 
walls 83, ‘84 and sidewalls 85, 86. The end and sidewalls 
‘83 through 86 and base 82 de?ne a guide chamber for 
receiving a plurality of wicks W in stacked vertical rela 
tion as best seen in FIG. 9. The endwalls 83, 84 are pro 
vided with openings 85, 86 respectively, generally axially 
aligned with the lowermost ‘wick W resting on the upper 
surface of base 82 which may the concave in shape for 
supporting the lowermost wick W in spaced relation to 
sidewalls 85, 86. 
Means for ink ?lling one of the Wicks W carried by the 

wick carrying means 45 is also included in the porous 
point pen assembly apparatus and in the exemplary em 
bodiment is indicated at 1100. Ink ?ller 100 generally in 
cludes an ink reservoir 101 supported by a standard 102 
mounted on comon base 21. As seen best in FIG. 10, the 
ink reservoir 101 has an inlet pipe or line 103 in ?uid 
communication therewith and attached at its free end to 
a vessel or container, for example a 100 gallon drum, of 
ink of a type suitable for use in porous point pens. 
The ink ?ller 100 also includes an ink discharge tube 

105 having a conical ink discharge end 106 for mating 
engagement with the split bushing upper portion conical 
wall 51 circumscribing the lateral ink passage 50‘. The 
ink discharge tube v105 has an ink discharge passage 107 
through which ink is discharged through the ink open 
ing 50 in the upper bushing portion of the wick carrying 
means 45 so as to provide ink to the Wick W. The ink 
discharge tube 105 is reciprocatingly mounted in reservoir 
101 and is cyclically operated in synchronism with the 
movement of the wick index drum 40 so that as each 
wick carrying means 45 is moved to the second index 
position and is carrying a dry wick the ink discharge tube 
105 is extended so that the conical ink discharge end 106 
is in bearing engagement with the conical wall 51 of 
the upper bushing 49 of Wick carrying means 45. During 
the ink supply operation, the split bushing 46 is moved to 
the left, as viewed FIG. 10 so that the reduced diameter 
portion 53 of bushing 46 is inserted into the end of 
barrel B. 
The porous point pen assembly apparatus also includes 

means for axially moving one of the Wicks into the wick 
carrying ‘means 45 which in the exemplary embodiment 
comprises the Wick plunger V120. Wick plunger 120, as 
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seen in FIG. 12, comprises a supporting cylinder ‘.121 
suitably mounted on common base 21 in which is recip 
rocably mounted a piston 122. Piston ‘122 is axially 
aligned with the center line of the through-bore 47 in one 
of the wick carrying means 45 when the wick index drum 
40 has been properly indexed. The piston has a length 
which exceds the length of the wick carrying means 45. 
Reciprocating movement of piston 122 is synchronous 
with the movement of the wick index drum 40. As seen 
in FIG. 12, a wick W that has been saturated with ink 
is axially moved out of the wick carrying means 45 and 
into the axially aligned pen barrel B (while the bushing 
46 is positioned so that the end portion 47 thereof is in~ 
serted within barrel B. 
The exemplary embodiment of the porous point pen 

assembly apparatus also includes a porous point tip feeder 
as seen best in FIGS. 13 and 14. The porous point tip 
feeder 140 includes an agitated tip hopper (not shown) 
from which tips T are deposited into a tip guide indicated 
generally at 141 having a tortuous tip guide passage 142 
for aligning the tips T in a vertical stacked relation as 
seen in FIG. 14. The tip guide 141 includes endwalls 143, 
144, a base wall 145, and sidewalls 146, 147 de?ning tortu 
ous path 142. The tip guide 141 is supported by a bracket 
148 to reciprocating tip feeder 149 comprising a stand 
ard 150 mounted on common base 21 and a cylinder 151 
vin which is mounted a piston 152. Piston 152 is axially 
aligned with openings 153, 15 in endwalls 143, 144, re 
spectively, of tip guide 141. The openings 153, 154 are 
aligned with one of the index positions of barrel index 
drum 20. Reciprocating movement of piston 152 is syn 
chronous with the indexing of barrel index drum 20. Ex 
tension of piston 152 axially moves one of the tips T out 
of the guide 141 and into the forward portion of a pen 
barrel B supported on barrel index drum 20. 

It will be seen from FIG. 13 that each of the tips T 
have pointed ends, one end serving as the writing tip and 
the other end, ‘which may be more blunt, pierces the 
forward end of the wick W when the tip is driven into 
the pen barrel B, as seen in FIG. 13. 
Means for staking porous point tips T into the barrels 

B, indicated generally at 160, is also included in the 
exemplary porous point pen assembly apparatus. The 
staking apparatus 160, as seen best in FIGS. 15 through 
17, comprises a guide 161 through which a continuous 
length of wire to be severed into staking pins S is fed. 
The wire is advanced through feed rollers 162, 163 and 
into a feed block 1164. Feed block 164 includes a bush 
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ing 165 which the wire W is fed. The feed block 164 7 
also includes a reciprocating shear member 166 for 
severing a ?xed length of the continuous wire and trans 
ferring it from the feed bushing 165 to the guide bush 
ing 167. Guide bushing 167 has a cylindrical opening in 
alignment with a forward portion of pen barrel B. 
The staking apparatus 160 also includes a reciprocat 

ing stake drive means 170 including an elongated drive 
anvil 171 slidingly received in guide bushing 167 of feed 
block 164. Drive anvil 171 is mounted in drive piston 
172 carrying a lug 173 in operative engagement with the 
bifurcated end 174 of hell crank 175. 
Timed synchronous movement of shear member 166 

and drive anvil 171 in synchronism with the movement 
of barrel index drum 20, effects the movement of a stake, 
comprising a severed portion of the continuous wire S, 
by punching a hole through the forward portion of the 
pen barrel B and through the tip T positioned therein 
so as to stake the tip into the forward end of the barrel. 
From the above description of the sub-assemblies, it 

will be seen that the porous point pen assembly apparatus 
provides a device for rapidly and reliably assembling 
pens in near completed form. To complete assembly, a 
plug is mounted and staked on the rear end of the barrel 
and an ordinary cap is releasably secured to the forward 
end of the barrel. The method and sequence of opera 
tions for partially assembling one pen may be described 
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6 
as follows. First, a pen barrel B is positioned in the 
uppermost pen barrel receiving notches or indentations 
32, 34, of barrel index drum 20. Preferably simulta 
neously, a dry ?brous wick is fed from a hopper through 
a guide into a wick carrying split bushing mounted on 
a wick index drum and axially aligned with the notches 
32, 34 in index drum 20. 
The aligned pen barrel and dry ?brous wick are moved 

to a second index position through rotation of the wick 
and barrel drums. In this second index position, the 
?brous wick may be ?lled with ink through ink ?lling 
means including a reciprocating ink discharge tube which 
matingly engages the wick carrying split bushing. The 
wick carrying split bushing having an ink receiving open 
ing in the central portion thereof when engaged by the 
ink discharge tube allows ink to be transmitted under 
pressure into the ?brous wick. The barrel and wick 
drums are then indexed to a third position wherein a 
wick plunger axially moves the ink-?lled wick from the 
wick carrying means into the aligned chamber of pen 
barrel B. Simultaneously, the pen tip is fed from a hopper 
through guide means and is positioned and aligned with 
the tip portion opening in pen barrel B and is axially 
driven into the forward portion of the barrel so that 
the rearward pointed end thereof is embedded into the 
forward end of the wick. 
The wick and barrel drums are indexed to a third 

position at which a stake is driven through the forward 
portion of the pen barrel B and through the tip T so as 
to secure the tip therein. 
An important feature of the present invention is the 

provision of means for ?lling the ?brous wicks prior to 
insertion into the pen barrel. Through the split bushing 
wick carrier of the present invention, the wick may be 
?lled laterally from a point substantially equally spaced 
from both ends thereof so as to assure the proper ink 
distribution throughout the wick. Moreover, the wick 
may be rapidly ?lled by supplying the ink to the wick 
under pressure. It will also be understood that ?brous 
wicks can be manufactured, as a practical matter, only 
with a nominal outside diameter. Accordingly, the device 
that carries the wick during the ink ?lling operation must 
accommodate wicks of slightly varying size while main 
taining a ?uid-tight container around the wick itself. In 
the present invention, these requirements are met through 
the split bushing which can accommodate wicks of vary 
ing size but which can be forced together so as to com 
press the wick if necessary during the actual ink ?lling 
operation. 
From the preceding description of the apparatus and 

method for assembling a porous point pen, it will be 
seen that a device is provided for rapidly and reliably 
?lling pens in large number as required for a successful 
manufacturing operation. Having thus described an exem 
plary embodiment of the porous point pen assembly ap 
paratus and method according to the present invention, 
it should be understood that this embodiment is exem 
plary only and that various alterations, modi?cations and 
adaptations may be made thereon within the scope of 
the present invention which is de?ned and limited only 
by the following claims. 

I claim: 
1. A porous point pen assembly apparatus for rapidly 

and automatically assembling a pen barrel, ink~carrying 
wick, and tip so as to comprise a pen, comprising: 

a main index drum supported for rotatable movement 
about a horizontal axis and including a barrel carry 
ing drum portion having a plurality of circumferen 
tially spaced peripheral notches for supporting a pen 
barrel in axial alignment with said drum axis and a 
wick carrying drum portion having an equal number 
of circumferentially spaced peripherally disposed 
wick carrying means coaxial with said barrel 
notches; 

means for supplying a pen barrel to one of said drum 
notches when said drum is in a ?rst index position; 
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means for supplying a Wick to one of said wick carry 

ing means when said drum is in a ?rst index posi 
tion; 

means for ink ?lling one of said wicks carried by one 
of said wick carrying means when said drum is in a 
second index position; 

means for axially moving one of said ink-?lled wicks 
into one of said coaxially disposed pen barrels when 
said drum is in a third index position; 

means for supplying a porous point tip to one of the 
pen barrels carried by said drum when said drum 
is in a third index position; 

means for staking one of said tips and pen barrels 
when said drum is in a fourth index position; and 

means for rotatably indexing said main drum and 
selectively operating each of said means when said 
drum is in a rest position. 

2. The assembly apparatus of claim 1 wherein each 
of said wick carrying means comprises a generally cy 
lindrical split bushing including an upper portion and a 
lower portion de?ning a centrally located through-bore 
for receiving a wick, said upper and lower portions being 
expandable to accommodate wicks of diiferent diameter, 
and said upper portion having a lateral opening through 
which ink, under pressure, may be discharged into said 
through-bore so as to saturate said wick. 

3. The assembly apparatus of claim 2 wherein said ink 
?lling means comprises a reservoir, and a reciprocating 
ink discharge tube in ?uid communication with said res 
ervoir and including an ink discharge end for mating en 
gagement with said split bushing upper portion adjacent 
the lateral opening therein for providing a ?uid tight 
connection between the discharge tube end and said split 
bushing upper portion when ink is discharged under pres 
sure into said wick. 

-4. The assembly apparatus of claim 2 wherein said 
lateral opening in said split bushing upper portion is 
centrally axially located whereby ink is discharged into 
the central portion of each of said wicks so as to ?ow 
through the wick in opposite directions towards the ends 
thereof to completely saturate said wick. 

5. The assembly apparatus of claim 3 wherein said 
ink ?lling means discharge tube engages said split bush 
ing upper portion so as to force said upper portion against 
said lower portion so as to circumferentially enclose the 
wick therein even when the diameter of the wick is nor 
mally greater than the internal diameter of said split 
bushing through-bore. 

6. A method of rapidly and automatically assembly a 
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writing instrument having an elongated, cylindrical porous 
?ber reservoir, comprising the steps of: 

positioning an open-end generally cylindrical pen barrel 
in one of a plurality of circumferentially spaced 
pen barrel receiving indentations in a rotatable, hori— 
Zontally disposed cylindrical index drum; 

positioning an elongated, cylindrical porous ?ber res 
ervoir in one of a plurality of circumferentially 
spaced elongated longitudinally split bushings 
mounted in a rotatable, horizontally disposed cy 
lindrical index drum, each bushing having a centrally 
located through-bore for receiving a reservoir and an 
opening centrally disposed along the bushing axis 
through one of the split bushings; 

pressure ?lling the porous reservoir with ink through 
the split bushing opening; 

inserting the ink-?lled reservoir in the pin barrel 
through one end thereof; 

inserting a writting tip in the other end of the pen 
barrel; and 

staking the writting tip in the pen barrel so as to ?x 
the tip therein. 

7. The method according to claim 6 wherein the porous 
reservoir pressure ?lling step comprises 

positioning an ink injector having an open tip in fluid 
communication with an ink source in bearing, sealed 
relation with the split bushing opening; and 

discharging ink under pressure from the injector tip 
through the bushing opening into the porous res 
ervoir at a point intermediate its length, whereby 
oversize diameter reservoirs will be easily received 
in the split bushing and will be compressed and en 
closed Within the bushing prior to ?lling so as to 
retain ink under pressure. 
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