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©  Improved  plotter  pen  assembly. 
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©  A  plotter  pen  assembly  preferably  consisting  of 
a  conventional  nib  assembly  (2,4,6)  and  a  novel  ink 
cartridge  assembly  (12),  but  also  comprises  assem- 
blies  of  one-piece  or  many  pieces.  A  first  seating 
shoulder  annulus  (8)  conventionally  is  defined  axially 
at  10  mm,  between  a  mounting  cylindrical  section 
and  a  transition  cylindrical  section  of  the  nib  assem- 
bly.  The  ink  cartridge  assembly  or  a  body  portion, 
comprises  a  shallow  threaded  section  (24)  between 
the  outer  diameter  of  a  mounting  shaft  portion  and  a 

maximum  reservoir  diameter  portion.  The  improve- 
ment  comprises  not  only  a  first  critical  axial  dimen- 
sion  of  10  mm  between  a  leading  edge  of  a  nib 
element  and  said  first  seating  shoulder  annulus,  but 
also  a  second  seating  shoulder  (28)  with  a  critical 
axial  dimension  of  approximately  60  mm.  Either  of 
the  shoulders  is  capable  of  seating  contact  with 
various  surrounding  adapters,  so  as  to  define  an 
accurate  positioning  of  said  pen  in  various  graphics 
plotter  heads. 

FIG.  2  
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BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention: 

The  present  invention  relates  generally  to  pens 
and  adapters  for  use  in  graphic  plotters,  and  par- 
ticularly  to  a  plotter  pen  assembly  construction 
having  the  ability  to  mount  against  more  than  one 
surface  of  an  adapter,  for  wide  applicability  to 
various  plotting  machines. 

2.  Brief  Description  of  the  Prior  Art: 

Plotter  pens  for  use  in  graphic  plotters  are  well- 
known.  For  example,  the  assignee  of  the  present 
invention  has  designed  and  offered  for  sale  various 
plotter  pens  to  fit  particular  geometrical  relation- 
ships  required  for  the  plotter  models  of  different 
manufacturers. 

A  plotter  pen  assembly  that  is  adapted  for  a 
friction  fit  directly  within  a  Calcomp®  plotter,  is 
illustrated  by  GUNDERSON,  ET  AL,  (U.S.  Patent 
No.  4,540,993).  The  pen  body  essentially  com- 
prises  a  nib  portion  in  combination  with  an  ink 
reservoir  portion,  with  a  barrel  and  a  guide  ridge  or 
stop  shoulder  that  is  friction  fit  within  a  pen  holder 
arm  of  the  plotter  to  accurately  locate  the  pen  with 
respect  to  a  drawing  surface.  The  wide  popularity 
of  graphic  plotters  has  suggested  the  advantage  of 
a  plotter  pen  assembly  which,  through  different 
surrounding  adapters,  might  fit  in  a  wide  variety  of 
graphic  plotting  devices.  The  plotter  pen  assembly 
should  be  without  regard  to  the  specific  pen  as- 
sembly  geometry  required  by  a  given  pen  holder, 
or  whether  the  nib  element  is  configured  as  a  liquid 
ink  tubular  stylus;  a  fiber  tip;  a  roller  ball;  or  a  ball- 
point. 

One  prior  art  DPP®  plotter  pen  assembly  sold 
by  Koh-I-Noor  Rapidograph,  Inc.,  of  Bloomsbury, 
New  Jersey,  assignee  of  the  present  invention,  is 
the  Model  64C  style  pen  assembly,  which  is  also 
illustrated  in  FIG.  1.  The  Model  64C  is  a  two  piece 
assembly  specifically  designed  for  use  with  an 
adapter  to  fit  certain  Calcomp®  model  plotters,  and 
without  an  adapter  to  fit  other  Calcomp®  model 
plotters.  The  present  invention  involves  defining 
certain  critical  dimensions  within  a  plotter  pen  as- 
sembly,  so  that  associated  adapter  rings  will  permit 
use  of  the  same  pen  assembly  in  a  wide  variety  of 
plotter  devices.  The  prior  art  generally  has  required 
very  specifically  shaped  plotter  pens  for  each  plot- 
ter  model  made  by  a  particular  manufacturer,  so 
that  no  wide  use  for  a  single  plotter  pen  assembly 
has  been  possible.  The  prior  art  generally  recog- 
nizes  use  of  an  adapter  assembly  for  mounting  a 
plotter  pen  assembly  against  a  first  seating  shoul- 
der.  However,  the  present  invention  uniquely  per- 
mits  a  single  liquid  ink  nib  assembly  and  a  single 

ink  cartridge  assembly,  for  example,  to  cooperate 
as  a  single  plotter  pen  assembly,  that  has  alter- 
native  contact  means,  with  a  set  of  different  adapt- 
ers.  The  present  invention  also  permits  either  sin- 

5  gle  piece,  or  multiple  piece  plotter  pen  assemblies 
and  either  active  or  refillable  plotter  pen  assem- 
blies  to  be  configured  for  use  with  the  same  set  of 
adapters.  The  adapters,  in  turn,  each  have  a  par- 
ticular  configuration  for  a  friction  (or  other)  mount- 

io  ing  within  the  plotting  head  of  a  particular  plotting 
machine. 

It  is,  therefore,  a  first  object  of  the  present 
invention  to  provide  a  novel  two-piece  plotter  pen 
assembly  (by  combining  a  novel  ink  cartridge  as- 

75  sembly  with  a  conventional  nib  assembly)  that  will 
permit  a  large  number  of  alternative  mounting  op- 
tions,  through  adapters,  for  the  drawing  heads  of 
various  plotting  machine  manufacturers. 

A  second  object  of  the  present  invention  is  to 
20  provide  a  novel  single-piece,  two-piece  or  multiple- 

piece  plotter  pen  assembly  that  will  permit  a  large 
number  of  alternative  pen  types  and  mounting  op- 
tions,  through  a  common  set  of  adapters,  for  the 
drawing  heads  of  various  plotting  machine  manu- 

25  facturers. 
It  is  a  third  object  of  the  present  invention  to 

provide  both  preferred  and  secondary  critical  seat- 
ing  dimensions  upon  a  plotter  pen  assembly,  so 
that  an  adapter  may  accurately  be  seated  against 

30  either  a  hard  plastic  surface  of  a  nib  assembly,  or 
against  a  shoulder  defined  either  as  part  of  a  softer 
plastic  ink  cartridge  assembly,  or  as  part  of  a 
unitary  pen  body  that  is  of  either  soft  or  hard 
plastic. 

35  It  is  a  fourth  object  of  the  present  invention  to 
provide  a  plotter  pen  assembly  which  securely 
mounts  with  respect  to  a  large  number  of  adapters, 
whether  or  not  the  seating  contact  is  against  a  hard 
plastic  shoulder  of  a  nib  assembly,  or  against  a  soft 

40  plastic  shoulder  of  a  separate  ink  cartridge  assem- 
bly  or  a  unitary  pen  body. 

These  and  other  objects  of  the  present  inven- 
tion  will  be  understood  further  with  respect  to  the 
following  description  of  the  invention,  wherein  pre- 

45  ferred  and  other  embodiments  are  shown  and  de- 
scribed. 

SUMMARY  OF  THE  INVENTION 

50  The  foregoing  objectives  are  met  by  defining 
various  types  of  plotter  pen  assemblies,  wherein 
certain  critical  dimensions  of  the  combination  are 
surprisingly  advantageous.  A  tight  tolerance  situ- 
ation  exists  with  respect  to  certain  critical  dimen- 

55  sions,  so  that  the  plotter  pen  assembly  becomes 
capable  of  mounting  within  various  adapters,  which 
in  turn  can  be  used  in  various  graphics  plotter 
machine  drawing  heads.  A  preferred  embodiment 
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consists  of  two  piece  assembly,  wherein  a  liquid 
ink  nib  assembly  of  hard  plastic  holds  a  tubular 
stylus  for  liquid  ink,  and  a  separate  soft  plastic, 
non-refillable  ink  cartridge  is  pained  thereto. 

The  nib  assembly  portion,  in  various  embodi- 
ments  of  the  present  invention  may  be  itself  con- 
ventional.  Nib  assemblies  of  such  structure  have 
been  used  in  the  prior  art.  A  nib  assembly  essen- 
tially  comprises  a  hard  plastic  cylindrical  element 
wherein  a  nib  element  fits  within  a  transition  cylin- 
drical  section,  and  a  mounting  cylindrical  section. 
The  nib  element  may  be  a  tubular  stylus  for  liquid 
ink  that  is  made  from  metal,  plastic,  tungsten  car- 
bide  or  ceramic  or  the  nib  element  may  be  a  ball 
point,  a  roller  ball,  a  fiber  tip,  or  of  other  known 
types.  The  mounting  cylindrical  section  convention- 
ally  may  include  a  rearward  surface  configuration 
that  is  particularly  shaped  to  be  press  fit,  within  the 
open  end  at  the  front  of  a  surrounding,  soft  plastic 
ink  cartridge  assembly.  This  nib  assembly  of  a 
preferred  embodiment  has  certain  dimensions  and 
certain  tolerances,  as  known  in  the  prior  art.  Hence, 
a  first  seating  shoulder  defined  between  the  transi- 
tion  circular  section  and  the  mounting  circular  sec- 
tion,  is  critically  spaced  axially  (with  respect  to  the 
leading  edge  of  the  nib  element)  without  regard  to 
either  the  dimensions  of  a  separated  ink  cartridge 
assembly,  or  any  other  form  of  writing  fluid  reser- 
voir  that  feeds  forwardly,  to  the  nib-element. 

The  second  seating  shoulder  is  defined  axially 
rearwardly  of  the  first  seating  shoulder.  In  a  pre- 
ferred  embodiment,  the  second  shoulder  is  formed 
as  part  of  a  soft  plastic  ink  cartridge  assembly,  and 
is  not  part  of  a  hand  plastic  nib  assembly.  How- 
ever,  because  that  ink  cartridge  assembly  is  press 
fit  from  the  rear  onto  the  back  of  the  nib  assembly, 
to  an  exact  axial  mounting  position,  the  second 
seating  shoulder  becomes  critically  spaced  axially, 
with  respect  to  the  leading  edge  of  the  nib  element. 
In  other  embodiments,  the  second  seating  shoulder 
also  critically  is  spaced  axially  with  respect  to  the 
leading  edge  of  a  nib  element.  The  second  seating 
shoulder  is  very  particularly  designed  to  cooperate 
with  adapter  structure,  so  as  to  perform  a  secure 
mounting  with  those  adapters  that  cannot  seat 
against  the  first,  or  preferred,  seating  shoulder,  in 
all  embodiments. 

Accordingly,  more  than  one  plotter  pen  assem- 
bly  embodiment  can  be  used  with  the  same  set  of 
various  adapters,  wherein  each  adapter  has  an 
external  structure  to  mount  with  the  drawing  head 
of  various  graphics  plotting  machines.  The  interior 
structure  of  any  adapter,  according  to  the  present 
invention,  may  be  configured  to  securely  engage 
either  the  first  seating  shoulder  or  the  second  seat- 
ing  shoulder.  While  seating  against  the  first  seating 
shoulder  is  considered  preferred,  the  present  in- 
vention  uniquely  defines  both  first  and  second 

seating  shoulders  that  alternatively  may  be  used. 
Further,  in  either  alternative  there  is  a  secure  and 
accurate  location  of  the  leading  edge  of  the  plotter 
pen  nib  element  with  respect  to  a  reference  draw- 

5  ing  surface,  when  the  plotter  pen  assembly  is  used 
according  to  its  intended  purpose,  in  a  graphics 
plotting  machine. 

In  the  preferred  embodiment,  a  nib  assembly 
for  a  metal  tubular  stylus  has  a  prior  art  construc- 

io  tion,  wherein  a  first  seating  shoulder  is  located  .394 
inches  or  10  mm,  axially  spaced  from  the  leading 
edge  of  a  tubular  nib.  This  first  shoulder  is  defined 
by  an  annulus  and  an  adjacent  chamfered  surface, 
on  the  lower  edge  of  a  mounting  cylindrical  surface 

is  thereof,  that  has  a  diameter  of  approximately  0.245 
inches,  or  6.22  mm.  The  transition  cylindrical  sec- 
tion  below  the  first  shoulder  conventionally  has  a 
diameter  of  .155  inches  or  3.94  mm. 

As  noted  hereinbefore,  a  nib  assembly  with 
20  such  dimensions  per  se  is  a  prior  art  geometry. 

For  example,  the  64C  style  DPP®  pen  assembly 
sold  by  Koh-I-Noor  Rapidograph,  Inc.,  has  such 
dimensions.  Further,  the  64C  pen  assembly  can  be 
used  with  an  adapter,  that  seats  against  the  first 

25  shoulder,  to  define  a  combination  that  fits  the 
Calcomp®  102x,  104x,  series  of  graphics  plotter 
machines.  However,  the  preferred  embodiment  of 
the  present  pen  assembly  combines  such  a  con- 
ventional,  hard  plastic  nib  assembly  with  a  novel 

30  soft  plastic  ink  cartridge  assembly,  so  as  define 
also  a  second  seating  dimension,  that  also  is  con- 
trolled  with  a  critical  tolerance  dimension  above  the 
leading  edge  of  the  nib  element. 

The  second  seating  dimension  preferably  is 
35  axially  spaced  2.358  inches  or  59.89  mm  a  from 

the  leading  edge  of  a  nib  element  such  as  a  metal 
tubular  liquid  ink  stylus,  when  a  two-piece  pen 
assembly  is  defined.  The  second  seating  shoulder 
is  a  transverse  annular  surface  defined  between  a 

40  maximum  ink  cartridge  diameter  of  0.450  inches,  or 
11.43  mm,  and  the  maximum  diameter  of  an  imme- 
diately  adjacent  external  thread  of  the  ink  cartridge 
assembly.  Prior  art  specifications  for  direct  mount 
ink  cartridge  assemblies  such  as  the  DPP®  Model 

45  64C,  have  required  coarse  external  mounting 
threads  and  narrow  shoulders.  Such  specifications 
are  considered  incapable  of  performing  the  function 
of  a  secure  second  seating  shoulder,  when  used 
with  an  adapter.  For  example,  within  the  64C,  the 

50  annular  transverse  seating  surface  located  between 
the  rear  portion  of  a  coarse  thread  and  the  ink 
cartridge  maximum  diameter  was  too  narrow  and 
too  easily  deformable  and  would  not  resist  bending 
moments  around  the  pen  assembly  axis. 

55  The  present  invention  provides  a  wider  annular 
second  seating  shoulder  and  a  shallower  thread 
configuration  that  together  cooperate  to  permit  a 
secure  mounting  of  a  pen  assembly  in  various 

3 



5 EP  0  482  299  A1 6 

adapters  of  a  second  type.  By  employing  a  shallow 
external  thread  upon  a  minimized  ink  cartridge 
shaft  diameter,  or  equivalent  pen  assembly  body 
structure,  a  larger  annular  second  seating  shoulder 
is  available  for  contact  with  a  hard  plastic  trans- 
verse  annulus  of  various  adapter  rings.  Accord- 
ingly,  where  a  second  seating  contact  is  required 
with  a  plotter  pen  assembly  according  to  the  pre- 
ferred  embodiment,  the  transverse  annulus  of  soft 
plastic  on  the  ink  cartridge  subassembly  is  suffi- 
ciently  large,  so  that  it  will  not  deform  against  a 
complementary,  hard  plastic  transverse  surface  of 
the  surrounding  adapter. 

In  the  preferred  embodiment,  the  second 
shoulder  critically  is  spaced  axially  from  the  tubular 
nib  leading  edge  at  a  reference  dimension  of  2.358 
inches,  or  59.89  mm,  instead  of  only  2.08  inches, 
or  52.8  mm,  as  in  the  Model  64C.  This  longer 
dimension  has  been  found  to  permit  the  greatest 
number  of  possible  plotter  adapter  fits,  where  a 
second  mounting  location  is  needed.  Further,  the 
ink  cartridge  mounting  shaft  outer  diameter  is 
slightly  smaller  at  a  maximum  reference  dimension 
of  .352  inches,  or  8.94  mm,  instead  of  a  maximum 
reference  dimension  of  0.36  inches  or  9.1  mm,  in 
the  Model  64C.  The  ink  cartridge  maximum  diam- 
eter  also  is  smaller,  at  a  reference  dimension  of 
0.45  inches  or  11.43  mm,  instead  of  a  dimension  of 
a  dimension  of  .54  inches,  or  13.7  mm  in  the 
Model  64C.  These  relationships  permit  the  pen 
assembly  to  fit  a  greater  number  of  adapters  and, 
therefore,  a  greater  number  of  plotting  machines. 
The  outer  diameter  maximum  of  an  ink  cartridge 
mounting  shaft  in  the  preferred  embodiment  also  is 
configured  for  a  certain  diametrical  clearance  fit, 
preferably  0.005  inches,  within  an  axial  guideway  of 
any  associated  adapters.  This  clearance  will  pre- 
clude  axial  bending  movements,  and  consequent 
ink  leakage. 

Further  features  and  advantages  of  the  present 
invention  can  be  further  understood  by  reference  to 
the  following  detailed  description  of  preferred  and 
other  embodiments,  wherein  reference  is  made  to 
the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  side  elevation  view  of  a  prior  art  form 
of  pen  assembly; 
FIG.  2  is  a  side  elevation  view  of  a  preferred 
embodiment  of  two  pieces  and  non-refillable, 
plotter  pen  assembly  according  to  the  present 
invention; 
FIG.  3  is  a  side  elevation  view,  in  vertical  cross- 
section,  showing  the  ink  cartridge  assembly  por- 
tion  of  FIG.  2; 

FIG.  4  is  a  side  elevation  view,  of  the  pen 
assembly  of  FIG.  2  when  mounted  in  a  first  type 
of  adapter,  shown  in  partial  section,  with  a  first 
seating  contact; 

5  FIG.  5  is  a  side  elevation  view  of  the  pen  as- 
sembly  of  FIG.  2  when  mounted  in  a  second 
type  of  adapter,  shown  in  partial  section,  with  a 
second  seating  contact; 
FIG.  6  is  a  side  elevation  view  of  a  second 

io  embodiment  plotter  pen  assembly  of  one  piece, 
wherein  a  roller  ball  nib  element  is  illustrated; 
FIG.  7  is  a  side  elevation  view  of  a  third  embodi- 
ment  plotter  pen  assembly,  of  several  pieces, 
wherein  a  refillable  liquid  ink  tubular  nib  element 

is  is  illustrated; 
FIG.  8  is  a  side  elevation  view,  in  vertical  sec- 
tion,  of  a  plotter  pen  body  element  according  to 
the  assembly  of  FIG.  7;  and 
FIG.  9  is  a  side  elevation  view,  in  vertical  sec- 

20  tion,  of  a  plotter  pen  refillable  ink  cartridge  ac- 
cording  to  the  assembly  of  FIG.  7. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

25 
FIG.  1  is  a  side  elevational  view  of  a  prior  art 

form  of  pen  assembly,  and  in  particular  the  Model 
64C  style,  plotter  pen  assembly  noted  herein- 
before.  This  non-refillable  plotter  pen  assembly 

30  comprises  essentially  two  major  subassemblies. 
First,  a  hard  plastic  nib  subassembly  comprises  a 
mounting  cylindrical  section,  2,  a  transition  cylin- 
drical  section,  4,  and  a  nib  element,  6,  wherein  a 
first  seating  shoulder  annulus,  8,  is  surrounded  by 

35  a  chamfered  surface  between  the  transition  cylin- 
drical  section  and  the  mounting  cylindrical  section. 
Second,  a  soft  plastic  ink  cartridge  subassembly, 
comprising  a  mounting  shaft  section,  12,  to  accept 
the  nib  assembly  by  a  press  fit,  an  ink  cartridge 

40  maximum  diameter  in  a  reservoir  section,  16,  and  a 
means  to  mount  the  ink  cartridge  into  a  plotter 
head.  Coarse  threads,  14,  are  the  mounting  means 
illustrated  at  FIG.  1.  For  the  particular  64C  style 
plotter  pen  assembly  in  the  prior  art,  the  mounting 

45  thread  specification  is  7/16-20UNF.  The  ink  car- 
tridge  assembly  further  comprises  a  button,  20, 
which  closes  an  open  end  after  filling.  Between  the 
maximum  cylindrical  section,  which  may  be 
knurled,  as  shown,  and  the  ink  cartridge  mounting 

50  shaft  diameter,  12,  is  shown  a  transverse  shoulder, 
18. 

The  Model  64C  style  plotter  pen  assembly 
shown  is  used  with  an  adapter,  in  order  to  fit  within 
the  102x,  104x  series  of  Calcomp®  plotters.  The 

55  Model  64C  style  pen  assembly  also  may  mount 
directly.  Internal  threads  on  the  arm  of  a  plotter 
head  in  the  Calcomp®  96x,  97x,  family  of  graphical 
plotters  may  engage  directly  with  the  external 

4 
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mounting  threads,  14.  However,  in  that  application 
there  is  significant  plotter  structure  to  engage  a 
large  area  of  the  coarse,  sort  plastic  threads,  14,  so 
as  to  supply  adequate  rigidity.  The  adapter  typi- 
cally  used  with  the  plotter  pen  assembly  of  FIG.  1 
will  produce  an  external  configuration  equivalent  to 
that  for  a  unitary  pen,  as  illustrated  in  GUNDER- 
SON,  ET  AL.  (U.S.  Patent  No.  4,540,993). 

FIG.  2  is  a  side  elevational  view  of  a  preferred 
plotter  pen  assembly  of  two-piece  construction,  ac- 
cording  to  the  present  invention.  Since  the  nib 
assembly  is  fully  equivalent  to  that  illustrated  as  a 
subassembly  in  FIG.  1,  the  same  numerals  have 
been  used  to  identify  the  same  parts.  The  non- 
refillable  ink  cartridge  assembly  according  to  the 
preferred  embodiment  comprises  a  mounting  shaft, 
22,  and  a  maximum  diameter  which  also  may  be 
knurled,  to  define  a  reservoir,  26.  Between  the 
reservoir  or  maximum  diameter  and  the  ink  car- 
tridge  mounting  shaft  is  a  fine  threaded  mounting 
means,  24.  In  the  preferred  embodiment,  the 
thread  is  0.393  x  36  TPI,  which  is  uniquely  suited 
to  the  present  application  because  it  is  shallow, 
with  a  small  difference  between  the  major  and 
minor  diameters  of  the  thread.  A  second  mounting 
shoulder,  28,  is  defined  by  an  annulus  between  the 
outer  diameter  of  the  fine  thread,  24,  and  the  outer 
diameter  of  the  ink  cartridge  reservoir  section,  26. 
The  ink  cartridge  reservoir  is  also  shown  to  have 
an  open  end  closed  by  a  button,  30,  but  may  be 
closed  by  any  equivalent  means.  While  a  non- 
refillable  reservoir  thereby  is  implied,  a  refillable 
reservoir  also  may  be  employed. 

Accordingly,  the  preferred  assembly  of  FIG.  2 
has  a  hard  plastic  nib  assembly  as  shown  in  the 
prior  art  design  of  FIG.  1,  but  with  a  sort  plastic  ink 
cartridge  assembly,  22,  that  is  significantly  elon- 
gated,  and  with  different  geometrical  relationships. 
A  first  axial  distance,  A,  is  identified  to  be  critical. 
In  the  preferred  embodiment,  A  is  set  at  10  mm  or 
0.394  inches.  A  second  critical  axial  distance,  B, 
preferably  is  59.89  mm  or  2.358  inches.  Both  of 
these  dimensions  are  referenced  with  respect  to 
the  leading  edge  of  a  nib  element,  that  is  shown  to 
be  a  liquid  ink  tubular  stylus,  6.  Such  a  preferred 
embodiment  now  will  be  illustrated  as  to  function, 
with  respect  to  two  alternate  forms  of  adapters. 

The  preferred  ink  cartridge,  22,  is  molded  from 
a  soft  plastic,  such  as  polypropylene,  and  a  pre- 
ferred  ink  volume  is  between  2.0  cc  and  3.0  cc. 
The  nib  assembly,  as  in  the  prior  art,  may  be  color 
coded  as  to  the  point  size,  and  is  comprised  of  a 
hard  plastic,  or  metal.  Therefore,  the  first  critical 
dimension  defines  a  first  seating  contact  with  a  first 
type  of  adapter  that  is  between  a  first  shoulder 
annulus,  8,  and  a  hard  plastic  mating  surface  on  an 
adapter.  The  second  critical  dimension  defines  a 
second  seating  contact  that  is  between  a  second 

seating  annulus,  28,  and  a  hard  plastic  or  metal 
mating  surface  of  a  second  type  of  adapter.  The 
fine  thread,  24,  and  the  dimensions  between  the 
ink  cartridge  mounting  shaft,  22,  and  the  ink  car- 

5  tridge  maximum  diameter,  26,  also  are  particularly 
chosen  to  help  define  a  rigid,  second  mounting 
against  the  second  shoulder,  28.  The  ink  cartridge 
mounting  shaft  outer  diameter  preferably  is  0.352 
inches,  as  a  maximum,  or  8.94  mm,  as  shown  by 

io  reference  C.  The  ink  cartridge  maximum  outer  di- 
ameter,  reference  E,  is  preferably  0.45  inches,  or 
11.43  mm  in  the  vicinity  of  the  shoulder,  28.  The 
relative  difference  between  diameters  C  and  E  is 
critical,  and  a  maximum  value  to  outer  shaft  diam- 

15  eter,  C,  also  is  an  important  fit  constraint.  The 
maximum  diameters,  C  and  E,  with  a  0.393  x  36 
TPI  thread,  will  create  a  larger  annulus  for  the 
second  seating  shoulder,  28,  than  is  created  by  the 
geometry  of  FIG.  1  at  the  shoulder,  18. 

20  FIG.  3  illustrates,  in  vertical  cross-section,  the 
basic  interior  structure  of  a  novel  ink  cartridge 
portion  of  the  combination  shown  in  the  preferred 
embodiment  of  FIG.  2.  The  ink  cartridge  shown  in 
FIG.  3  is  of  unitary  soft  plastic  construction,  prefer- 

25  ably  polypropylene  and  is  of  the  non-refillable  type. 
An  axial  stop,  32,  is  critically  spaced  0.875  inches 
(±  .003)  inside  the  ink  cartridge  forward  end.  The 
forward  end  also  has  a  tapered  inner  diameter,  34, 
that  is  adapted  to  tightly  engage  over  the  rear  end 

30  of  the  mounting  cylindrical  section,  2,  of  the  nib 
assembly,  as  in  the  prior  art.  External  threads  are 
formed  by  molding  at  24,  and  a  wall  section,  26,  in 
the  vicinity  of  the  major  diameter  is  relatively  thick, 
to  act  as  a  rigidifying  element  for  the  second 

35  seating  shoulder,  28.  An  open  rear  end,  36,  con- 
ventionally  is  closed  by  a  button  or  other  form  of 
closure,  30,  as  shown  in  FIG.  2. 

FIG.  4  illustrates  the  preferred  plotter  pen  as- 
sembly  of  FIG.  2  in  combination  with  an  adapter  of 

40  the  first  type,  wherein  the  axial  mounting  is  be- 
tween  complementary  surfaces  on  an  adapter 
body,  and  the  first  seating  shoulder  annulus,  8.  The 
adapter  body,  40,  is  shown  in  partial  cross-section 
to  comprise  an  axial,  reflective-surface  cylinder 

45  section,  42,  and  is  intended  for  use  with  a 
Calcomp®  102x,  104x  type  of  graphics  plotter.  The 
adapter  of  FIG.  4  also  has  an  external  configuration 
equivalent  to  the  pen  body,  shown  in  the  patent  to 
GUNDERSON,  discussed  hereinbefore.  The  adapt- 

so  er  internal  threads,  44,  are  significantly  longer  than 
the  mating  external  threads,  24,  of  the  plotter  pen 
assembly.  A  needed  guide  ridge,  46,  is  generated 
on  the  outside  of  the  adapter  body.  Axial  mounting 
is  accomplished  by  contact  between  an  axial  stop, 

55  48,  against  the  first  seating  shoulder  annulus,  8.  A 
further  contact  also  may  be  made  against  the  im- 
mediately  adjacent  chamfered  surface,  10.  The  axi- 
al  stop,  48,  preferably  is  defined  by  an  inner  sur- 

5 



9 EP  0  482  299  A1 10 

face  of  a  transverse  wall,  at  the  leading  edge  of  the 
adapter,  58.  The  rear  end  of  the  adapter,  50,  is 
shown  spaced  axially  ahead  of  the  second  seating 
shoulder,  28,  so  as  not  to  interfere  with  the  first 
seating.  Further,  there  is  an  axial  guideway,  52, 
within  the  adapter  which  is  defined  to  leave  ap- 
proximately  0.005  inches  of  diametrical  clearance, 
around  the  outer  diameter  of  an  ink  cartridge 
mounting  shaft  diameter,  22.  It  has  been  deter- 
mined  that  an  ink  cartridge  diameter  of  this  type 
can  swell  approximately  0.002  inches  upon  assem- 
bly,  and  that  a  diametrical  clearance  of  0.005 
inches  will  act  as  a  secure,  yet  non-binding,  inter- 
face  between  the  adapter  and  the  outside  of  the 
cartridge  mounting  shaft  portion.  The  reflective- 
surface  cylindrical  portion,  42,  also  preferably  has  a 
heavy  wall  thickness,  54,  in  the  vicinity  of  the 
threads,  44,  to  guarantee  rigidity  as  the  adapter  is 
screwed  tightly  upon  the  soft  plastic  external 
threads,  24. 

A  second  type  of  adapter  for  the  pen  assembly 
of  FIG.  2  is  shown  in  FIG.  5,  wherein  the  adapter, 
60,  again  is  shown  in  partial  cross-section.  Adapter 
bodies  of  the  second  type  are  needed  for  applica- 
tions  where  the  first  seating  shoulder  is  not  avail- 
able.  For  example,  the  adapter  shown  in  FIG.  5  is 
useful  with  an  Hitachi  675  model  graphics  plotter 
wherein  the  adapter  leading  edge,  78,  is  spaced 
approximately  1  .457  inches  above  the  leading  edge 
of  the  tubular  nib,  6.  The  adapter  of  FIG.  5  has  an 
inner  cylindrical  section,  62,  an  internal  thread,  64, 
a  guide  ridge,  66,  and  an  outer  cylindrical  section, 
68,  particularly  configured  for  a  mounting  within  an 
Hitachi  675  plotter  head  pen  holder,  for  example. 

Internal  threads,  64,  and  a  rear  end  of  the 
adapter,  70,  are  configured  in  second  type  adapt- 
ers  for  a  tight  abutment  against  the  second  seating 
annular  shoulder,  28,  of  the  pen  assembly.  In  FIG. 
5,  a  conventional  cap,  80,  is  shown  sealing  the 
leading  edge  of  the  tubular  nib.  Hence,  FIG.  5  also 
illustrates  the  combination  of  plotter  pen  assembly, 
adapter  assembly  and  cap,  as  would  be  combined 
just  before  mounting  in  a  graphics  plotter  head. 
While  the  rear  end  of  a  second  type  adapter,  70, 
tightly  abuts  against  the  second  annular  seating 
shoulder,  28,  of  the  plotter  pen  assembly,  further 
axial  bending  movement  rigidity  is  supplied  by  an 
axial  guideway,  72,  that  is  located  within  a  rela- 
tively  thick  wall  section,  74  of  the  adapter.  The 
Hitachi  675  adapter  illustrated  in  FIG.  5  also  has  a 
thin  wall  section,  76,  but  that  section  does  not 
affect  the  rigidity  which  comes  from  a  tight  engage- 
ment  at  the  second  seating  shoulder,  28,  and  an 
axial  guideway  engagement  between  the  outer  di- 
ameter  of  the  ink  cartridge  mounting  shaft,  22,  and 
the  inner  diameter  of  the  adapter  axial  guideway, 
72.  As  in  FIG.  4,  the  preferred  diametrical  clear- 
ance  between  the  axial  guideway  and  the  outer 

diameter  of  the  ink  cartridge  mounting  shaft,  22,  is 
on  the  order  of  0.005  inches,  and  may  be  as  large 
as  0.010  inches,  in  order  to  accommodate  a  radial 
distension,  or  swelling,  of  the  cartridge  upon  an 

5  axial  mounting  into  the  adapter. 
Figure  6  is  a  side  elevation  view  of  a  second 

plotter  pen  assembly  embodiment,  of  one-piece 
construction  according  to  the  present  invention. 
The  illustrated  nib  element  is  of  the  roller  ball  type, 

io  and  the  entire  nib  assembly  is  mounted  as  part  of 
a  single  piece  of  support  structure.  Hence,  this  is  a 
one-piece  or  active  pen  type  of  plotter  pen  assem- 
bly,  where  the  ink  reservoir,  the  plotter  pen  body 
assembly  and  the  nib  assembly  are  assembled  as 

is  a  single  or  unitary  device.  In  such  active  pens,  the 
nib  element  typically  is  a  fiber  tip,  a  ball  point  or  a 
roller  ball,  as  illustrated.  Such  plotter  pen  assem- 
blies  typically  are  nonrefillable. 

The  one  piece  assembly  shown  as  a  second 
20  embodiment  in  FIG.  6  comprises  a  central  body 

shaft  portion,  82  and  a  maximum  diameter  upper 
body  portion,  96  which  may  be  knurled,  as  illus- 
trated.  The  body  essentially  defines  a  reservoir. 
Between  the  upper  body  portion,  96,  which  has  a 

25  maximum  diameter  and  the  central  body  shaft  por- 
tion,  82,  there  is  a  fine-threaded  mounting  means 
94.  In  the  preferred  embodiment,  the  thread  of  this 
mounting  means  is  0.393  x  36  TPI,  which  is  both 
uniquely  suited  to  the  present  application  and  iden- 

30  tical  to  the  mounting  means  shown  for  the  pre- 
ferred  embodiment  of  FIG.  2.  A  second  mounting 
shoulder,  98  is  defined  by  an  annulus  between  the 
outer  diameter  of  the  fine  thread,  94  and  the  outer 
diameter  of  the  upper  body  portion,  96.  The  body 

35  upper  end  is  shown  closed  by  a  button,  100,  but 
any  equivalent  means  for  closing  the  body  to  de- 
fine  a  closed  reservoir  may  be  used.  FIG.  6  there- 
fore  illustrates  a  non-refillable  device  which  essen- 
tially  is  of  one  piece,  in  that  no  assembly  is  re- 

40  quired  between  different  materials,  such  as  soft 
plastic  and  hard  plastic,  as  in  FIG.  2.  While  the 
second  embodiment  in  FIG.  6  preferably  is  of  hard 
plastic,  the  body  may  be  made  of  soft  plastic,  even 
though  there  is  no  need  to  seal  between  elements 

45  which  comprise  the  unitary  plotter  pen  assembly. 
As  in  FIG.  2,  the  second  embodiment  of  FIG.  6 

has  a  first  axial  distance  A,  that  is  identified  to  be 
critical.  As  in  the  preferred  embodiment,  A  is  set  at 
0.394  inches  or  10  mm.  A  second  critical  axial 

50  distance,  B,  preferably  is  2.358  inches  or  59.89 
mm.  Both  of  these  dimensions  are  referenced  with 
respect  to  the  leading  edge  of  a  nib  element  that  is 
shown  as  a  roller  ball  stylus,  92.  This  second 
embodiment  plotter  pen  assembly  will  function  with 

55  respect  to  the  two  alternate  forms  of  adapters 
shown  for  the  preferred  embodiment,  at  FIGS.  3 
and  4,  in  a  fashion  identical  to  the  interconnections 
available  from  the  preferred  embodiment  plotter 

6 
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pen  assembly.  Therefore,  each  of  the  adapter 
types  illustrated  in  FIGS.  3  and  4  can  be  used  with 
either  the  preferred  embodiment  liquid  ink  plotter 
pen  assembly  of  FIG.  2,or  with  the  roller  ball  plotter 
pen  assembly,  of  FIG.  6. 

In  FIG.  6,  the  first  critical  dimension,  A,  will 
define  a  first  seating  with  a  first  adapter  type  be- 
tween  a  first  shoulder  annulus,  90,  and  a  hard 
plastic  mating  surface  on  that  adapter.  The  front  of 
the  one  piece  plotter  pen  assembly  illustrated  in 
FIG.  6  comprises  a  mounting  cylindrical  section, 
86,  a  transition  cylindrical  section,  84  and  a  nib 
element,  92  so  that  a  first  seating  shoulder  annulus, 
88  will  be  surrounded  by  a  chamfered  surface 
between  a  transition  cylindrical  section  and  the 
mounting  cylindrical  section.  The  central  body  shaft 
portion,  82  is  separated  from  the  mounting  cylin- 
drical  section,  86,  by  a  transition  section,  which  is 
illustrated  in  FIG.  6  to  be  inclined.  The  one-piece 
construction  illustrated  in  FIG.  6,  therefore,  defines 
critical  dimensional  relationships  at  A,  B,  C,  D  and 
E  that  are  equivalent  to  those  for  a  two-piece 
construction,  as  in  FIG.  2. 

The  second  critical  dimension,  B,  defines  a 
second  seating  between  the  second  seating  an- 
nulus,  98,  and  a  hard  plastic  mating  surface  of  the 
second  type  of  adapter.  The  fine  thread,  94,  the 
dimensions  between  the  body  central  portion,  82 
and  the  maximum  body  diameter,  96,  particularly 
are  chosen  to  help  define  a  rigid  second  mounting 
against  the  second  shoulder,  98.  The  central  body 
shaft  diameter,  C,  preferably  is  0.352  inches  at 
maximum,  or  8.94  mm.  The  upper  body  portion 
maximum  outer  diameter,  E,  preferably  is  0.45 
inches  or  11.43  mm  in  the  vicinity  of  the  shoulder, 
98.  These  two  maximum  diameters,  and  the  0.393 
x  36  TPI  thread  define  a  larger  annulus  for  the 
second  seating  shoulder,  98,  than  could  be  created 
by  the  geometry  of  the  prior  art  shoulder,  18,  as 
shown  in  FIG.  1  . 

A  third  plotter  pen  assembly  embodiment  of 
the  invention  is  illustrated  in  FIGS.  7  through  9.  The 
third  embodiment  comprises  several  pieces,  and  is 
illustrated  to  be  refillable  with  liquid  ink  for  a  tubu- 
lar  stylus  type  of  nib  element. 

FIG.  7  is  a  side  elevation  view  of  a  third  em- 
bodiment  of  a  plotter  pen  assembly  with  three 
major  pieces.  A  nib,  or  plotter  point,  assembly,  101 
is  mounted,  at  its  rear  end,  within  the  front  end  of  a 
compatible  refillable  plotter  pen  body,  102.  A  refill- 
able  ink  cartridge,  120,  has  a  front  end  that  com- 
municates  ink  to  the  plotter  point  assembly  via  a 
press-fit  interconnection  around  a  mount  that  is 
inside  of  the  plotter  pen  body,  102. 

FIG.  8  shows,  in  vertical  section,  that  the  plot- 
ter  pen  body,  102  is  a  tubular,  hollow  element, 
having  an  oblong  view  window,  128  at  a  mid-axial 
location.  The  plotter  pen  body  forward  end,  122, 

accepts  the  rear  end,  124,  of  a  plotter  point  assem- 
bly,  101,  that  is  shown  as  a  conventional  screw 
mount  type  point.  To  facilitate  a  tight  mounting,  a 
hexagonal  nut-like  surface,  107,  is  provided  so  that 

5  a  wrench  can  be  applied. 
The  nib  or  plotter  point  assembly,  101,  shown 

in  FIG.  7  has  a  short  mounting  cylindrical  section, 
103,  a  transition  cylindrical  section,  104  and  a  nib 
element,  106.  As  in  FIG.  2,  a  first  seating  shoulder 

io  annulus,  108,  is  defined  and  that  shoulder  is  sur- 
rounded  by  a  chamfered  surface,  110  between  a 
transition  cylindrical  section  and  a  mounting  cylin- 
drical  section.  The  plotter  point  assembly,  101,  is 
shown  to  have  first  and  second  critical  axial  dimen- 

15  sions  A,  B,  that  are  identical  to  those  in  the  first 
and  second  embodiments.  An  exact  axial  mounting 
means  is  provided  between  a  rear  end  of  the 
plotter  point  assembly,  122,  and  an  interior  surface, 
102,  at  the  front  of  the  refillable  plotter  pen  body, 

20  102.  The  hexagonal  surface,  107,  is  provided  upon 
the  plotter  point  assembly  between  the  adapter 
mounting  cylindrical  section,  103,  and  the  pen 
body  mounting  mounting  section,  124.  As  shown  in 
FIGS.  7  and  8,  the  refillable  plotter  pen  body,  102, 

25  has  an  oblong  view  window,  128,  to  facilitate  gaug- 
ing  of  the  amount  of  ink  within  the  reservoir.  The 
view  window  is  located  rearwardly  of  an  internal 
mount  between  the  pen  body  and  a  reservoir.  A 
remarkable,  refillable  ink  cartridge,  120,  defines 

30  that  reservoir,  and  is  further  illustrated  in  FIG.  9. 
As  shown  in  FIG.  8,  the  plotter  pen  body,  102 

has  a  forward  end,  122,  that  defines  an  inner  diam- 
eter  of  0.295  inches.  The  body  central  portion 
dimension,  C,  preferably  is  0.348  inches,  or  slight- 

35  ly  less  than  the  C  dimension,  shown  in  FIGS.  2  and 
6.  FIG.  8  further  illustrates  the  internal  cylindrical 
mounting  element,  130,  which  preferably  has  a 
.218  inch  diameter,  so  as  to  be  press-fit  within  the 
front  end  of  the  refillable  ink  cartridge,  120,  illus- 

40  trated  in  FIG.  9.  Thus,  the  oblong  view  window, 
128,  permits  ink  to  be  gauged  in  the  vicinity  of  the 
interconnection  of  the  plotter  pen  body,  102,  and 
the  refillable  ink  cartridge,  120. 

The  plotter  pen  body,  102,  has  a  maximum 
45  diameter  portion,  116,  with  a  maximum  dimension 

E  of  0.45  inches,  or  11.9  mm,  that  is  consistent 
with  the  dimension  E  shown  in  FIGS.  2  and  6.  The 
fine  thread,  114,  is  0.393  x  36  TPI.  The  second 
mounting  shoulder,  118,  is  defined  by  an  annulus 

50  between  the  outer  diameter  of  the  fine  thread  114 
and  the  outer  diameter  of  the  maximum  diameter 
section,  116,  of  the  plotter  pen  body,  102,  as  in 
FIGS  2  and  6.  The  refillable  ink  cartridge,  120,  has 
a  similar  maximum  diameter,  to  facilitate  insertion 

55  of  the  assembly  into  various  types  of  adapters. 
Hence,  with  respect  to  the  preferred  embodi- 

ment  of  Fig.  2,  and  the  embodiments  of  FIGS.  6 
and  7,  the  dimensions  A,  B  and  D  are  identical 
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among  all  three  embodiments.  Dimensions  C  and  E 
are  clearance  dimensions,  and  not  considered  as 
critical  for  functioning  with  adapters. 

A  refillable  ink  cartridge  for  use  in  the  assem- 
bly  of  FIG.  7  further  is  illustrated  in  FIG.  9.  While 
the  refillable  plotter  pen  body,  102,  preferably  is 
made  of  a  hard  plastic,  the  refillable  ink  cartridge, 
120,  preferably  is  made  of  a  soft  plastic,  such  as 
natural  nucleated  polypropylene. 

FIG.  9  is  side  elevation  view,  in  vertical  section, 
and  illustrates  a  refillable  ink  cartridge,  120.  The 
maximum  diameter  rear  portion,  132  has  a  diam- 
eter  of  approximately  0.45  inches,  so  as  to  be 
substantially  coextensive  with  the  maximum  diam- 
eter  portion,  116,  of  the  plotter  pen  body,  102,  into 
which  it  is  inserted  from  the  rear.  The  leading  edge 
of  the  ink  cartridge  has  an  internal  diameter  of 
about  0.216  inches,  to  define  a  tight  and  leak-proof 
press-fit  over  the  cylindrical  mounting  element, 
130,  shown  in  FIG.  8.  A  button,  126,  doses  the 
upper  end  of  the  ink  cartridge  in  a  conventional 
fashion.  As  shown  in  Fig.  9,  the  cartridge  rear 
portion,  132,  preferably  is  knurled  to  facilitate  turn- 
ing  and  pushing  the  cartridge  leading  edge,  124, 
over  the  male  member,  130  to  create  the  assembly 
of  FIG.  7.  The  refillable  ink  cartridge,  120,  can  be 
removed  rearwardly  out  of  the  assembly  of  FIG.  7, 
without  destroying  a  previous  mounting  of  the  as- 
sembly  into  an  adapter  of  the  first  type,  as  shown 
in  FIG.  4,  or  of  the  second  type,  as  shown  in  FIG. 
5. 

While  a  preferred  and  two  additional  embodi- 
ments  of  the  invention  have  been  shown  and  de- 
scribed,  it  is  to  be  understood  that  the  invention  is 
to  be  defined  solely  by  the  scope  of  the  appended 
claims. 

Claims 

1.  In  a  plotter  pen  assembly  consisting  of  a  nib 
assembly  and  an  ink  cartridge  assembly, 
wherein  the  nib  assembly  comprises  a  cylin- 
drical  section,  a  transition  cylindrical  section,  a 
nib  element,  and  a  first  seating  shoulder  an- 
nulus  between  the  mounting  cylindrical  section 
and  the  transition  cylindrical  section,  and 
wherein  the  ink  cartridge  assembly  comprises 
an  ink  cartridge  mounting  shaft,  an  ink  car- 
tridge  maximum  diameter,  and  a  threaded  sec- 
tion  located  on  the  outer  diameter  of  the  car- 
tridge  mounting  shaft  proximate  to  the  car- 
tridge  maximum  diameter,  the  improvement 
which  comprises,  in  combination: 

(a)  a  first  critical  dimension,  measured  ax- 
ially  between  a  leading  edge  of  said  nib 
element  and  said  first  seating  shoulder  an- 
nulus,  which  is  approximately  10.00  mm, 
and 

(b)  a  second  critical  dimension,  measured 
axially  between  the  leading  edge  of  said  nib 
element  and  a  second  seating  shoulder  de- 
fined  between  said  threaded  section  and 

5  said  cartridge  maximum  diameter,  that  is 
approximately  60  mm; 

wherein  either  of  said  shoulders  is  ca- 
pable  of  a  seating  contact  with  a  surround- 
ing  adapter  for  accurate  axial  positioning  of 

io  said  pen  assembly  within  a  plotter  head. 

2.  In  a  plotter  pen  assembly  according  to  claim  1  , 
the  further  improvement  of  an  ink  cartridge 
mounting  shaft  outer  diameter  that  is  approxi- 

15  mately  9.00  mm,  an  ink  cartridge  maximum 
diameter  that  is  approximately  11.5  mm,  and 
an  external  threaded  section  with  a  shallow 
thread  dimension  that  is  immediately  adjacent 
to  said  second  seating  shoulder. 

20 
3.  An  improved  plotter  pen  assembly  according 

to  claim  2,  wherein  said  nib  assembly  is  com- 
prised  of  a  hard  plastic  material,  said  ink  car- 
tridge  assembly  is  comprised  of  a  soft  plastic 

25  material,  said  first  critical  dimension  is  10.00 
mm,  and  said  second  critical  dimension  is 
59.89  mm. 

4.  An  improved  plotter  pen  assembly  according 
30  to  claim  3,  wherein  said  ink  cartridge  maximum 

diameter  is  knurled,  said  threaded  section  has 
a  dimension  of  0.393  x  36  TPI  and  said  thread- 
ed  section  is  immediately  adjacent  to  a  second 
seating  shoulder  having  a  maximum  outer  di- 

35  ameter  of  1  1  .43  mm. 

5.  An  improved  plotter  pen  and  adapter  assembly 
comprising,  in  combination: 

(a)  a  hard  plastic  nib  assembly  comprising  a 
40  mounting  cylindrical  section,  a  transition  cy- 

lindrical  section  holding  a  nib  element,  and 
a  first  seating  shoulder  annulus  defined  at  a 
first  critical  axial  dimension  from  a  leading 
edge  of  said  nib  element;  and 

45  (b)  a  soft  plastic  ink  cartridge  assembly 
comprising  a  mounting  shaft  and  an  ink 
cartridge  rearwardly  thereof,  wherein  said 
ink  cartridge  mounting  shaft  is  press  fit  over 
a  rear  surface  of  said  nib  assembly  so  as  to 

50  define  a  second  seating  shoulder  annulus 
defined  at  a  second  critical  axial  dimension 
from  said  tub  element  leading  edge, 
wherein  said  second  annulus  surrounds  a 
trailing  edge  of  an  external  threaded  section 

55  on  said  ink  cartridge  mounting  shaft  diam- 
eter;  and, 

8 
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(c)  at  least  one  adapter  of  a  first  type  that  is 
made  of  hard  plastic  and  is  adapted  to 
surround  said  plotter  pen  assembly  and 
come  to  an  axial  engagement  only  against 
said  first  seating  shoulder  critical  dimension; 
and, 
(d)  at  least  one  adapter  of  a  second  type 
that  is  made  of  hard  plastic  or  metal  and  is 
adapted  to  surround  said  plotter  pen  assem- 
bly  and  come  to  an  axial  engagement  only 
against  said  second  seating  shoulder, 
wherein  each  of  said  adapters  has  an  inter- 
nal  thread  that  engages  the  external  thread 
on  said  plotter  pen  assembly  in  order  to 
make  said  axial  engagements. 

6.  The  combination  according  to  claim  5,  wherein 
said  first  critical  dimension  is  substantially 
10.00  mm,  and  said  second  critical  dimension 
is  substantially  59.89  mm. 

7.  The  combination  according  to  claim  5,  wherein 
said  at  least  one  adapter  of  the  first  type 
comprises  an  axial  guideway  with  an  inner 
diameter  slightly  greater  than  a  maximum  out- 
er  diameter  of  said  ink  cartridge  mounting 
shaft,  and  said  at  least  one  adapter  of  the 
second  type  comprises  an  axial  guideway  with 
an  inner  diameter  slightly  greater  than  a  maxi- 
mum  outer  diameter  of  said  ink  cartridge 
mounting  shaft. 

8.  The  combination  according  to  claim  5,  wherein 
the  ink  cartridge  mounting  shaft  maximum  out- 
er  diameter  is  substantially  8.94  mm,  the  ink 
cartridge  maximum  outer  diameter  is  substan- 
tially  11.43  mm,  and  said  external  threads  are 
shallow,  with  a  minimum  diameter  equal  to  or 
greater  than  the  mounting  shaft  diameter  and  a 
major  diameter  significantly  less  than  the  ink 
cartridge  maximum  outer  diameter. 

10 

15 

20 

body  central  portion  diameter  proximate  to  the 
body  maximum  diameter,  the  improvement 
which  comprises,  in  combination: 

(a)  a  first  critical  dimension,  measured  ax- 
ially  between  a  leading  edge  of  said  nib 
element  and  said  first  seating  shoulder  an- 
nulus,  which  is  approximately  10.00  mm, 
and 
(b)  a  second  critical  dimension,  measured 
axially  between  the  leading  edge  of  said  nib 
element  and  a  second  seating  shoulder  de- 
fined  between  said  threaded  section  and 
said  body  maximum  diameter,  that  is  ap- 
proximately  60  mm; 

wherein  either  of  said  shoulders  is  ca- 
pable  of  a  seating  contact  with  a  surround- 
ing  adapter  for  accurate  axial  positioning  of 
said  pen  assembly  within  a  plotter  head. 

20  11.  In  an  active  plotter  pen  assembly  according  to 
claim  10,  the  further  improvement  of  a  body 
central  portion  diameter  that  is  approximately 
9.00  mm,  a  body  maximum  diameter  that  is 
approximately  11.5  mm,  and  an  external 

25  threaded  section  with  a  shallow  thread  dimen- 
sion  that  is  immediately  adjacent  to  said  sec- 
ond  seating  shoulder. 

12.  In  an  active  plotter  pen  assembly  according  to 
30  claim  11,  wherein  said  nib  portion  and  body 

portion  are  of  a  hard  plastic  material,  said  first 
critical  dimension  is  10.00  mm,  and  said  sec- 
ond  critical  dimension  is  59.89  mm. 

35  13.  In  an  active  plotter  pen  assembly  according  to 
claim  3,  wherein  said  body  maximum  diameter 
is  knurled,  said  threaded  section  has  a  dimen- 
sion  of  0.393  x  36  TPI  and  said  threaded 
section  is  immediately  adjacent  to  a  second 

40  seating  shoulder  having  a  maximum  outer  di- 
ameter  of  1  1  .43  mm. 

9.  The  combination  according  to  claim  8,  wherein 
said  external  threads  are  substantially  0.393  x 
36  TPI,  and  said  ink  cartridge  soft  plastic  is 
polypropylene. 

10.  In  an  active  plotter  pen  assembly  consisting  of 
a  unitary  nib  portion  and  a  body  portion, 
wherein  the  nib  portion  comprises  a  cylindrical 
section,  a  transition  cylindrical  section,  a  nib 
element,  and  a  first  seating  shoulder  annulus 
between  the  mounting  cylindrical  section  and 
the  transition  cylindrical  section,  and  wherein 
the  body  portion  comprises  an  ink  body  central 
portion  diameter  and  a  body  maximum  diam- 
eter,  and  a  threaded  section  located  on  the 

14.  An  improved  plotter  pen  and  adapter  assembly 
comprising,  in  combination: 

45  (a)  a  plotter  pen  assembly  having  a  nib 
portion  that  comprises  a  mounting  cylin- 
drical  section,  a  transition  cylindrical  section 
holding  a  nib  element,  and  a  first  seating 
shoulder  annulus  defined  at  a  first  critical 

50  axial  dimension  from  a  leading  edge  of  said 
nib  element  and  a  body  portion  that  com- 
prises  a  body  central  portion  diameter  and  a 
body  rear  portion  diameter  which  defines  a 
second  seating  shoulder  annulus  defined  at 

55  a  second  critical  axial  dimension  from  said 
nib  element  leading  edge,  wherein  said  sec- 

9 
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ond  annulus  surrounds  a  trailing  edge  of  a 
threaded  section  on  said  body  central  por- 
tion  diameter;  and, 
(c)  at  least  one  adapter  of  a  first  type  that  is 
made  of  hard  plastic  or  metal  and  is  adapt-  5 
ed  to  surround  said  plotter  pen  assembly 
and  come  to  an  axial  engagement  only 
against  said  first  seating  shoulder  critical 
dimension;  and, 
(d)  at  least  one  adapter  of  a  second  type  10 
that  is  made  of  hard  plastic  or  metal  and  is 
adapted  to  surround  said  plotter  pen  assem- 
bly  and  come  to  an  axial  engagement  only 
against  said  second  seating  shoulder, 
wherein  each  of  said  adapters  has  an  inter-  is 
nal  thread  that  engages  the  external  thread 
on  said  plotter  pen  assembly  in  order  to 
make  said  axial  engagements. 

15.  The  combination  according  to  claim  14,  20 
wherein  said  body  central  portion  and  body 
rear  portion  are  unitary  with  said  nib  portion 
and  first  critical  dimension  is  substantially 
10.00  mm,  and  said  second  critical  dimension 
is  substantially  59.89  mm.  25 

16.  The  combination  according  to  claim  14, 
wherein  said  at  least  one  adapter  of  the  first 
type  comprises  an  axial  guideway  with  an  in- 
ner  diameter  slightly  greater  than  a  maximum  30 
outer  diameter  of  said  body  central  portion, 
and  said  at  least  one  adapter  of  the  second 
type  comprises  an  axial  guideway  with  an  in- 
ner  diameter  slightly  greater  than  a  maximum 
outer  diameter  of  said  body  central  portion.  35 

17.  The  combination  according  to  claim  14, 
wherein  the  body  central  portion  maximum 
outer  diameter  is  substantially  8.94  mm,  the 
body  rear  portion  maximum  outer  diameter  is  40 
substantially  11.43  mm,  and  said  external 
threads  are  shallow,  with  a  minimum  diameter 
equal  to  or  greater  than  the  body  central  por- 
tion  maximum  diameter  and  a  major  diameter 
significantly  less  than  the  body  rear  portion  45 
maximum  outer  diameter. 

18.  The  combination  according  to  claim  17, 
wherein  said  external  threads  are  substantially 
0.393  x  36  TPI,  and  said  ink  cartridge  soft  so 
plastic  is  polypropylene. 

19.  The  combination  according  to  Claim  14, 
wherein  said  nib  portion  has  a  rear  end  that  is 
in  detachable  fluid  communication  with  a  front  55 
end  of  said  body  central  portion  and  said  body 
rear  portion  comprises  a  refillable  ink  cartridge 

with  a  front  end  that  is  in  detachable  flui 
communication  with  said  nib  portion,  through 
mounting  with  said  body  central  portion. 

10 
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