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(54)  Cleaner  for  cylindrical  bores  

(57)  Disclosed  is  a  parallel  bore  cleaner  which  can 
quickly  clean  the  inner  cylindrical  surface  of  a  bore, 
improving  the  rate  of  cleaning  work.  The  cleaner 
includes  a  body  in  the  form  of  a  bar  which  is  uniform  in 
cross  section.  The  body  is  divided  into  a  first  bar  half 
and  a  second  bar  half  along  a  generally  longitudinal 
section  inclined  with  respect  to  the  axis  of  the  body  so 
that  each  bar  half  has  an  inclined  surface.  The  body 
includes  a  means  engaging  the  inclined  surfaces  of  the 
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bar  halves  in  slidable  contact  with  each  other.  Each  of 
the  bar  halves  is  fitted  with  a  scraper  on  its  outer  sur- 
face.  The  second  bar  half  includes  a  slide  head  formed 
on  its  rear  end.  By  operating  the  head  so  as  to  slide  the 
second  bar  half  relatively  to  the  first  half  in  the  direction 
toward  the  thicker  side  of  the  second  half,  it  is  possible 
to  reduce  the  diameter  of  the  body  so  as  to  insert  the 
body  easily  into  a  bore. 
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Description 

Background  of  the  Invention 

The  present  invention  relates  to  a  cleaner  for  the 
inner  cylindrical  surfaces  of  straight  collets,  bearing 
races,  parallel  bores  in  gears,  parallel  bores  machined 
by  machine  tools,  water  supply  pipes,  drain  pipes,  and 
other  machine  parts. 

Conventionally  known  are  cleaners  for  the  inner 
conical  surfaces  of  tapered  bores.  These  cleaners  each 
include  a  tapered  body  for  adaptation  to  tapered  bores. 
The  outer  conical  surface  of  the  cleaner  body  is  sur- 
rounded  by  a  scraper  made  of  felt  or  the  like.  It  is  easy 
to  clean  a  tapered  bore  by  inser  ting  the  cleaner  body 
into  the  bore  until  the  scraper  tightly  contacts  the  bore 
surface,  and  turning  the  body  round  its  axis  and/or  mov- 
ing  it  axially  so  that  the  scraper  rubs  dust  or  the  like  off 
the  bore  surface. 

For  parallel  bores,  a  cleaner  body  may  be  made  in 
the  form  of  a  bar  as  a  modification  of  the  structure  of  a 
tapered  bore  cleaner.  This  cleaner  body  may  be  sur- 
rounded  by  a  scraper  on  its  cylindrical  surface.  If  the 
outer  diameter  of  the  cleaner  body,  inclusive  of  the 
scraper,  is  nearly  equal  to  the  diameter  of  a  parallel 
bore,  it  is  not  possible  to  bring  the  craper  into  compres- 
sive  contact  with  the  cylindrical  surface  of  the  bore.  If 
the  outer  diameter  is  larger  than  the  bore  diameter,  it  is 
not  possible  to  insert  the  body  into  the  bore.  Therefore, 
the  outer  diameter  of  the  body,  inclusive  of  the  scraper, 
of  a  conventional  cleaner  for  a  parallel  bore  is  suffi- 
ciently  smaller  than  the  bore  diameter.  It  is  possible  to 
clean  this  bore  by  inserting  the  body  of  the  conventional 
cleaner  into  the  bore,  pressing  the  body  against  the 
cylindrical  surface  at  a  circumferential  position  of  the 
bore,  and  moving  the  pressed  body  circumferentially 
while  rotating  or  rolling  it  on  its  axis,  or  while  moving  it 
axially. 

Summary  of  the  Invention 

It  is  not  possible  to  bring  the  scraper  of  a  conven- 
tional  cleaner  as  mentioned  above  into  contact  with  the 
cylindrical  surface  all  over  the  circumference  of  a  paral- 
lel  bore  at  a  time.  As  a  result,  it  takes  a  long  time  to 
clean  the  overall  circumference  of  the  bore  surface,  so 
the  rate  of  work  is  very  low.  It  is  therefore  an  object  of 
the  present  invention  to  provide  a  parallel  bore  cleaner 
for  cleaning  the  cylindrical  surface  of  a  parallel  bore  in  a 
short  time,  thereby  improving  the  rate  of  cleaning  work. 

A  parallel  bore  cleaner  according  to  the  present 
invention  includes  a  body  in  the  form  of  a  bar  which  is 
uniform  in  cross  section.  The  body  is  divided  into  a  first 
bar  half  and  a  second  bar  half  along  a  generally  longitu- 
dinal  section  inclined  with  respect  to  the  axis  of  the  body 
so  that  each  bar  half  has  an  inclined  surface.  The  body 
includes  a  means  engaging  the  inclined  surfaces  of  the 
bar  halves  in  slidable  contact  with  each  other.  Each  of 

the  bar  halves  is  fitted  with  a  scraper  on  its  outer  sur- 
face.  A  holder  extends  coaxially  with  the  body.  The  rear 
end  of  the  first  bar  half  joins  integrally  with  the  holder. 
The  second  bar  half  includes  a  slide  head  formed  on  its 

5  rear  end.  By  operating  the  head  so  as  to  slide  the  sec- 
ond  bar  half  relatively  to  the  first  half  in  the  direction 
toward  the  thicker  side  of  the  second  half,  it  is  possible 
to  reduce  the  diameter  of  the  body. 

Thus,  when  the  slide  head  is  moved  to  slide  the 
w  second  bar  half  of  the  cleaner  body  in  the  direction 

toward  the  thicker  side  of  the  second  half,  the  diameter 
of  the  body  decreases  uniformly  along  its  axis.  It  is 
therefore  possible  to  insert  the  cleaner  body  easily  into 
a  parallel  bore  and  bring  the  scrapers  on  the  bar  halves 

15  into  tight  contact  with  the  inner  cylindrical  surface  of  the 
bore  by  very  simple  operaion.  This  makes  it  possible  to 
clean  the  cylindrical  surface  quickly. 

A  spring  may  be  interposed  between  the  bar  halves 
for  returning  to  the  original  position  the  second  bar  half 

20  which  has  slid  so  as  to  decrease  the  diameter  of  the 
cleaner  body.  When  the  slide  head  is  released  relatively 
to  the  first  bar  half  after  the  second  half  is  slid  so  as  to 
decrease  the  diameter  of  the  body,  the  spring  returns 
the  second  half  automatically  to  the  original  position  or 

25  a  position  near  there,  where  the  scrapers  come  auto- 
matically  into  compressive  contact  with  an  inner  surface 
to  be  cleaned.  It  is  therefore  possible  to  clean  the  sur- 
face  securely. 

The  engaging  means  may  comprise  a  groove 
30  formed  longitudinally  in  one  of  the  inclined  surfaces  of 

the  bar  halves,  and  a  tenon  formed  longitudinally  on  the 
other  surface  for  engagement  with  the  groove.  This 
makes  the  engaging  means  simple  in  structure,  and 
easy  to  form  in  and  on  the  inclined  surfaces,  respec- 

35  tively. 
The  groove  may  be  a  dovetail  groove.  The  tenon 

may  be  a  dovetail  tenon.  It  is  easy  to  form  a  dovetail 
groove  and  a  dovetail  tenon  longitudinally. 

The  groove  may  be  elastically  deformed  to  expand 
40  for  engagement  with  the  tenon,  its  restoring  force  hold- 

ing  the  tenon.  This  makes  it  possible  to  easily  engage 
the  groove  and  tenon  with  each  other  by  only  making 
the  tenon  face  the  groove  and  forcing  the  tenon  into  the 
groove.  It  is  therefore  easy  to  fit  the  bar  halves  to  each 

45  other. 
The  slide  head  of  the  second  bar  half  may  have  a 

bearing  surface  extending  radially  outward  from  the  rear 
end  of  this  half.  The  scraper  on  the  second  bar  half  may 
be  mounted  substantially  in  the  shape  of  an  L  in  side 

so  view  on  the  bearing  surface  and  the  outer  surface  of  this 
half.  The  radial  scraper  portion  on  the  bearing  surface 
can  clean  the  adjacent  end  surface  of  a  part  at  the  same 
time  when  the/an  inner  cylindrical  surface  of  the  part  is 
cleaned.  It  is  therefore  possible  to  clean  a  wider  area  of 

55  a  part. 
Each  of  the  bar  halves  may  have  an  outer  groove 

formed  in  its  outer  surface  along  its  length.  The  inner 
side  of  the  associated  scraper  may  engage  with  the 
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outer  groove.  This  makes  it  possible  to  mount  the  scrap- 
ers  firmly  on  the  bar  halves.  The  scrapers  thus  mounted 
do  not  separate  easily  from  the  bar  halves  while  the 
cleaner  body  is  turning  in  a  bore. 

At  least  one  of  the  bar  halves  may  have  a  mark  indi-  s 
eating  a  predetermined  axial  position,  at  which  they  can 
be  cut.  If  the  cleaner  body  is  inserted  into  a  blind  hole 
which  is  shorter  than  the  body,  the  radial  scraper  portion 
does  not  come  into  contact  with  the  outer  end  of  the 
hole.  In  this  case,  by  cutting  the  bar  halves  in  accord-  10 
ance  with  the  hole  length,  it  is  possible  to  insert  them 
completely  into  the  hole.  This  makes  it  possible  to  clean 
the  hole  end  surface  without  a  hitch  or  hindrance  as  well 
as  the  inner  cylindrical  surface. 

15 
Brief  Description  of  the  Drawings 

Preferred  embodiments  of  the  present  invention  are 
shown  in  the  accompanying  drawings,  in  which: 

20 
Fig.  1  is  a  perspective  view  of  a  parallel  bore 
cleaner  according  to  one  of  the  embodiments; 
Fig.  2(A)  is  a  front  end  view  of  the  cleaner  shown  in 
Fig.  1  ; 
Fig.  2(B)  is  an  enlarged  radial  cross  section  of  the  25 
body  of  the  cleaner  shown  in  Figs.  1  and  2(A); 
Fig.  2(C)  is  a  radial  cross  section  of  a  cleaner  body 
according  to  another  embodiment; 
Fig.  3(A)  is  an  axial  cross  section  of  the  cleaner  of 
Figs.  1,  2(A)  and  2(B),  showing  the  cleaner  before  30 
insertion  into  a  straight  collet; 
Fig.  3(B)  is  a  view  similar  to  Fig.  2(A),  but  showing 
the  cleaner  inserted  into  the  collet. 

Detailed  Description  of  Preferred  Embodiments  of  the  35 
Invention 

With  reference  to  Figs.  1  ,  2(A),  2(B),  3(A)  and  3(B), 
a  cleaner  1  for  a  parallel  bore  includes  a  body  2  in  the 
form  of  a  bar,  which  is  originally  circular  in  cross  section  40 
and  has  a  predetermined  diameter  and  an  axis  L  The 
bar  is  cut  symmetrically  on  both  sides  to  form  a  pair  of 
parallel  side  planes.  The  cut  bar  is  still  uniform  in  cross 
section  along  its  length.  The  bar  is  divided  into  halves 
2a  and  2b  along  a  generally  longitudinal  section  inclined  45 
at  a  predetermined  angle  to  the  axis  L  The  bar  halves 
2a  and  2b  are  fixed  and  movable,  respectively. 

The  inclined  surfaces  3a  and  3b  of  the  bar  halves 
2a  and  2b,  respectively,  have  means  4  for  engaging  the 
halves  in  slidable  surface  contact  with  each  other.  The  so 
circumferential  surfaces  of  the  halves  2a  and  2b  are  fit- 
ted  with  scrapers  5  and  6,  respectively,  along  their 
lengths.  Each  scraper  5,  6  takes  the  form  of  a  thick  belt, 
which  is  flexible  and  suitably  elastic  and  may  be  made 
of  felt  or  skin  such  as  deer  skin.  55 

As  clear  from  Fig.  3,  the  rear  end  of  the  fixed  bar 
half  2a  is  larger  in  diameter  than  the  body  2,  and  joins 
integrally  with  the  front  end  of  a  cylindrical  holder  or  grip 

7,  which  extends  coaxially  with  the  body  2.  Formed  inte- 
grally  with  the  rear  end  of  the  movable  half  2b  is  a  slide 
head  8,  which  is  equal  in  width  to  this  half  2b  and 
shaped  like  a  fan  in  side  view.  The  arcuate  side  of  the 
head  8  has  non-slip  knurls  8a  in  the  form  of  grooves. 
The  holder  7  has  an  opening  9  formed  in  its  cylindrical 
wall  at  its  front  end.  The  front  end  of  the  opening  9  is 
open.  The  lower  half  of  the  head  8  extends  through  the 
slot  9  slidably  along  the  axis  L  Formed  integrally  with 
the  front  end  of  the  holder  7  is  a  radial  flange  10,  which 
has  an  opening  10a  (Fig.  1)  formed  in  its  upper  half  The 
top  of  the  opening  10a  is  open.  The  head  8  can  move 
through  the  opening  10a.  The  movable  half  2b  and  head 
8  are  formed  integrally  out  of  plastic.  Likewise,  the  fixed 
half  2a,  holder  7  and  flange  10  are  formed  integrally  out 
of  plastic. 

As  shown  in  Figs.  1  and  3,  the  inclined  surface  3a 
makes  the  fixed  bar  half  2a  thicker  rearward,  and  the 
inclined  surface  3b  makes  the  movable  half  2b  thicker 
forward.  Therefore,  by  pushing  the  slide  head  8  so  as  to 
slide  the  movable  half  2b  from  the  initial  position,  which 
is  shown  by  solid  lines  in  Fig.  3(A),  forward  as  shown  by 
two-dot  chain  lines,  it  is  possible  to  decrease  the  diam- 
eter  of  the  cleaner  body  2  uniformly  along  the  length  of 
the  body  2. 

The  slide  head  8  includes  a  rear  end  protrusion  1  1  . 
A  compression  coil  spring  12  is  interposed  between  the 
protrusion  1  1  and  the  rear  end  of  the  fixed  bar  half  2a  for 
returning  the  movable  half  2b.  It  is  therefore  possible  to 
decrease  the  diameter  of  the  cleaner  body  2  by  pushing 
the  head  8  so  as  to  slide  the  movable  half  2b  forward 
against  the  bias  force  of  the  spring  12.  When  the  head 
8  is  released  after  the  diameter  of  the  body  2 
decreases,  the  movable  half  2b  returns  automatically 
from  the  position  shown  by  two-dot  chain  lines  in  Fig. 
3(A)  to  the  initial  position,  where  the  diameter  of  the 
body  2  is  original. 

As  best  shown  in  Fig.  2(B),  the  means  4  for  engag- 
ing  the  bar  halves  2a  and  2b  in  slidable  surface  contact 
with  each  other  include  a  tenon  1  3a  and  a  groove  1  3b. 
The  tenon  1  3a  is  formed  on  one  of  the  inclined  surfaces 
3a  and  3b  of  the  halves  2a  and  2b.  The  groove  1  3b  is 
formed  in  the  other  inclined  surface  3a  or  3b.  Specifi- 
cally,  for  example,  the  groove  13b  is  a  dovetail  groove 
formed  longitudinally  in  the  surface  3b  of  the  movable 
half  2b.  For  engagement  with  the  groove  1  3b,  the  tenon 
13a  is  a  dovetail  tenon  formed  longitudinally  on  the  sur- 
face  3a  of  the  fixed  half  2a. 

As  shown  in  Fig.  2(C),  the  engaging  means  4  might 
instead  include  a  tenon  13a  which  is  circular  in  cross 
section  and  formed  longitudinally  on  the  inclined  sur- 
face  3a  of  the  fixed  bar  half  2a,  and  a  groove  1  3b  formed 
longitudinally  in  the  inclined  surface  3b  of  the  movable 
half  2b.  This  groove  13b  consists  of  an  expanding  slot 
13c  and  a  pair  of  grooves  13d  undercut  longitudinally  in 
the  slot  13c  for  engagement  with  the  tenon  13a.  Of 
course,  the  structure  of  the  engaging  means  4  is  not  lim- 
ited  to  that  described  above.  It  is  essential  that  the 
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structure  of  these  means  4  should  make  the  halves  2a 
and  2b  in  longitudinally  slidable  engagement. 

As  shown  in  Figs.  1  and  2,  the  slide  head  8  of  the 
movable  bar  half  2b  has  a  bearing  surface  14  extending 
radially  outward  from  the  rear  end  of  this  half  2b.  The  5 
scraper  6  on  the  half  2b  is  shaped  like  an  L  in  side  view, 
and  includes  an  axial  portion  6a  mounted  on  the  circum- 
ferential  surface  of  the  half  2b  and  a  radial  portion  6b 
mounted  on  the  bearing  surface  14.  The  circumferential 
surfaces  of  the  halves  2a  and  2b  have  wide  grooves  1  5  10 
and  16,  respectively,  formed  along  the  lengths  of  the 
halves.  The  scrapers  5  and  6  engage  with  the  grooves 
15  and  16,  respectively,  and  their  inner  surfaces  are 
bonded  with-an  adhesive  to  the  groove  bottoms.  By 
thus  engaging  the  scrapers  5  and  6  with  the  grooves  1  5  15 
and  1  6,  it  is  possible  to  mount  the  scrapers  firmly  on  the 
halves  2a  and  2b.  Consequently,  while  the  cleaner  1  is 
used,  the  scrapers  5  and  6  do  not  separate  easily  from 
the  halves  2a  and  2b. 

As  shown  in  Fig.  1  ,  the  bar  halves  2a  and  2b  have  20 
grooves  or  other  marks  1  7a  and  1  7b  formed  in  their  side 
surfaces  on  one  side  at  a  suitable  interval  along  the  axis 
L.  The  marks  1  7a  and  1  7b  indicate  distances  from  the 
rear  ends  of  the  halves  2a  and  2b.  In  other  words,  these 
marks  indicate  predetermined  longitudinal  positions  25 
where  the  halves  2a  and  2b  should  be  cut. 

Figs.  3(A)  and  3(B)  show  how  to  clean  the  inner 
cylindrical  surface  of  a  straight  collet  W,  which  is  a 
machine  part,  with  the  cleaner  1  .  When  the  movable  bar 
half  2b  is  at  the  initial  position  shown  by  solid  lines  in  30 
Fig.  3(A),  where  the  diameter  of  the  cleaner  body  2  is 
original,  the  outer  diameter  of  the  body  2,  inclusive  of 
the  scrapers  5  and  6,  is  the  maximum  value  TMAX, 
which  should  be  a  little  larger  than  the  inner  diameter  D 
of  the  collet  W  (TMAX  >  D).  While  the  collet  W  is  35 
cleaned,  it  is  fixed  by  a  chucking  means  K  or  the  like. 

Then,  with  the  holder  7  held  by  a  hand,  the  slide 
head  8  is  pushed  by  the  thumb  against  the  force  of  the 
returning  spring  1  2  so  as  to  slide  the  movable  bar  half 
2b  from  the  initial  position  forward  as  shown  by  two-dot  40 
chain  lines  in  Fig.  3(A).  As  a  result,  the  outer  diameter  of 
the  cleaner  body  2,  inclusive  of  the  scrapers  5  and  6, 
decreases  from  the  maximum  TMAX  by  a  value  8  and 
becomes  To  (TMAX  -  8  =  To  ).  The  decreased  diameter 
To  of  the  body  2  is  smaller  than  the  inner  diameter  D  of  45 
the  straight  collet  W  (To  <  D). 

With  its  diameter  thus  reduced,  the  cleaner  body  2 
is  inserted  entirely  into  the  straight  collet  W.  Then,  the 
radial  scraper  portion  6b  on  the  front  end  of  the  slide 
head  8  is  pressed  against  the  adjacent  end  of  the  collet  so 
W.  Under  this  condition,  when  the  holder  7  is  released 
from  the  gripping  force,  the  restoring  force  of  the  return- 
ing  spring  12  slides  the  fixed  bar  half  2a  instantly  for- 
ward  together  with  the  holder  7  relatively  to  the  movable 
half  2b.  As  a  result,  as  shown  in  Fig.  3(B),  the  movable  ss 
half  2b  returns  to  its  origi  nal  position  relative  to  the  fixed 
half  2a.  At  the  same  time,  the  scrapers  5  and  6  on  the 
halves  2a  and  2b  compressively  contact  the  inner  sur- 

face  of  the  collet  W. 
With  the  scrapers  5  and  6  in  tight  contact  with  the 

inner  cylindrical  surface  of  the  straight  collet  W,  the 
holder  7  is  turned  round  the  axis  L,  pushed  and  pulled 
to  clean  this  surface.  At  the  same  time,  the  radial 
scraper  portion  6b  on  the  bearing  surface  1  4  of  the  slide 
head  8  can  clean  the  adjacent  end  surface  of  the  collet 
W. 

If  the  cleaner  body  2  is  longer  than  the  straight  col- 
let  W,  and  if  at  least  part  of  the  far  end  of  the  collet  pro- 
trudes  radially  inward,  the  protrusion  prevents  the  body 
2  from  being  inserted  into  the  collet  until  the  radial 
scraper  portion  6b  contacts  the  adjacent  end  of  the  col- 
let.  In  such  a  case,  by  cutting  away  front  portions  of  the 
bar  halves  2a  and  2b  at  the  mark  1  7a  or  1  7b  (Fig.  1  )  so 
as  to  shorten  the  halves  in  accordance  with  the  collet 
length,  it  is  possible  to  insert  the  shortened  halves 
entirely  into  the  collet  W.  As  a  result,  it  is  possible  to 
clean  the  inner  surface  of  the  collet  W  securely  and  the 
adjacent  end  surface  of  the  collet  without  a  hitch  or  hin- 
drance. 

After  the  straight  collet  W  is  cleaned,  the  slide  head 
8  is  pressed  forward  by  the  thumb  with  the  holder  7 
gripped  by  the  hand  so  that  the  holder  is  pulled  rear- 
ward  with  the  reaction  of  the  hand.  This  slides  the  fixed 
bar  half  2a  with  the  holder  7  rearward  relatively  to  the 
movable  half  2b,  reducing  the  diameter  of  the  cleaner 
body  2.  With  the  diameter  reduced,  the  holder  7  is 
pulled  by  the  hand  moving  rearward  so  that  the  body  2 
is  removed  from  the  collet  W. 

As  described  above,  it  is  possible  to  reduce  the 
diameter  of  the  cleaner  body  2  uniformly  along  the  axis 
L  by  pushing  the  slide  head  8  so  as  to  slide  the  movable 
bar  half  2b  in  the  direction  toward  the  thicker  side  of  this 
half  2b.  The  maximum  diameter  of  the  body  2,  inclusive 
of  the  scrapers  5  and  6,  is  a  little  larger  than  the  diame- 
ter  of  a  parallel  bore  to  be  cleaned.  When  the  diameter 
of  the  body  2  is  reduced,  it  is  smaller  than  the  bore 
diameter.  It  is  therefore  possible  to  insert  the  body  2  into 
the  bore  and  bring  the  scrapers  5  and  6  into  tight  con- 
tact  with  the  inner  cylindrical  surface  of  the  bore  easily 
by  very  simple  operation.  Consequently,  this  surface 
can  be  cleaned  in  a  short  time. 

As  also  described,  the  coil  spring  12  for  returning 
the  movable  bar  half  2b  is  interposed  between  the  rear 
ends  of  the  halves  2a  and  2b.  When  the  slide  head  8  is 
released  after  the  movable  half  2b  is  slid  in  such  a  direc- 
tion  that  the  diameter  of  the  cleaner  body  2  decreases, 
the  spring  12  returns  this  half  2b  automatically  to  the 
original  position. 

The  inclined  surfaces  3a  and  3b  make  the  bar 
halves  2a  and  2b  thicker  rearward  and  forward,  respec- 
tively.  Therefore,  when  the  movable  half  2b  slides  for- 
ward  relatively  to  the  fixed  half  2a,  the  diameter  of  the 
cleaner  body  2  decreases.  Alternatively,  the  inclined 
surfaces  3a  and  3b  might  be  inclined  reversely  so  as  to 
make  the  halves  2a  and  2b  thicker  forward  and  rear- 
ward,  respectively.  In  such  a  case,  by  moving  the  slide 
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head  8  rearward  toward  the  handle  7,  it  is  possible  to 
slide  the  movable  half  2b  in  the  direction  toward  the 
thicker  side  of  this  half  2b  so  as  to  reduce  the  diameter 
of  the  body  2.  In  this  case,  the  spring  1  2  for  returning  the 
movable  half  2b  might  be  a  tension  spring  interposed 
between  the  halves  2a  and  2b. 

Only  the  straight  collet  W  is  shown  as  a  part  having 
a  parallel  bore  to  be  cleaned  by  the  cleaner  1.  The 
cleaner  1  can,  however,  also  clean  the  inner  cylindrical 
surfaces  of  parallel  bores  of  bearing  races,  gears,  pul- 
leys  and  other  machine  parts,  and  parallel  bores  cut  in 
metallic  materials  directly  by  machine  tools. 

One  scraper  5  or  6  is  mounted  on  each  of  the  bar 
halves  2a  and  2b.  Dependently  on  the  width  of  the  outer 
surfaces  of  the  halves  2a  and  2b,  however,  two  or  more 
parallel  scrapers  might  extend  longitudinally  on  each  of 
the  halves. 

The  cleaner  1  can  be  operated  manually,  but  might 
be  adapted  to  clean  the  inner  cylindrical  surface  of  a 
parallel  bore  automatically  with  the  holder  7  and  the 
slide  head  8  actuated  mechanically. 

Claims 

1.  A  parallel  bore  cleaner  comprising  a  body  in  the 
form  of  a  bar  which  is  uniform  in  cross  section  and 
a  holder  which  extends  coaxially  with  the  body, 

the  body  being  divided  into  a  first  bar  half  and  a 
second  bar  half  along  a  generally  longitudinal 
section  inclined  with  respect  to  the  axis  of  the 
body  so  that  each  of  the  bar  halves  has  an 
inclined  surface,  the  body  including  a  means 
engaging  the  inclined  surfaces  of  the  bar 
halves  in  slidable  contact  with  each  other,  a 
scraper  mounted  on  the  outer  surface  of  each 
of  the  bar  halves,  the  rear  end  of  the-first  bar 
half  joining  integrally  with  the  holder,  and  a 
slice  head  formed  on  the  rear  end  of  the  sec- 
ond  bar  half, 
such  that,  when  the  head  is  operated  so  as  to 
slide  the  second  bar  half  relatively  to  the  first 
bar  half  in  the  direction  toward  the  thicker  side 
of  the  second  bar  half,  the  diameter  of  the  body 
decreases. 

4.  A  parallel  bore  cleaner  according  to  Claim  3, 
wherein  the  groove  is  a  dovetail  groove,  the  tenon 
being  a  dovetail  tenon. 

5  5.  A  parallel  bore  cleaner  according  to  Claim  3, 
wherein  the  groove  is  elastically  deformed  to 
expand  for  engagement  with  the  tenon,  its  restoring 
force  holding  the  tenon. 

10  6.  A  parallel  bore  cleaner  according  to  any  one  of 
Claims  1  -  5,  wherein  the  slide  head  of  the  second 
bar  half  has  a  bearing  surface  extending  radially 
outward  from  the  rear  end  of  this  half,  the  scraper 
on  the  second  bar  half  being  mounted  substantially 

15  in  the  shape  of  an  L  in  side  view  on  the  bearing  sur- 
face  and  the  outer  surface  of  this  half. 

7.  A  parallel  bore  cleaner  according  to  any  one  of 
Claims  1  -  6,  wherein  each  of  the  bar  halves  has  an 

20  outer  groove  formed  in  its  outer  surface  along  its 
length,  the  inner  side  of  the  associated  scraper 
engaging  with  the  outer  groove. 

8.  A  parallel  bore  cleaner  according  to  any  one  of 
25  Claims  1  -  7,  wherein  at  least  one  of  the  bar  halves 

has  a  mark  indicating  a  predetermined  axial  posi- 
tion,  at  which  they  can  be  cut. 

30 
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2.  A  parallel  bore  cleaner  according  to  Claim  1  ,  and 
further  comprising  a  spring  interposed  between  the 
bar  halves  for  returning  to  the  original  position  the 
second  bar  half  which  has  slid  so  as  to  decrease  so 
the  diameter  of  the  body. 

3.  A  parallel  bore  cleaner  according  to  Claim  1  or  2, 
wherein  the  engaging  means  comprises  a  groove 
formed  longitudinally  in  one  of  the  inclined  surfaces  55 
of  the  bar  halves,  and  a  tenon  formed  longitudinally 
on  the  other  surface  for  engagement  with  the 
groove. 
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