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A  fuming  or  smoke-emitting  device  used  on  a  model 
steam  locomotive  of  railway  model  driven  by  an  electric 
motor.  This  model  locomotive  is  accurately  and  precisely 
reduced  in  a  predetermined  scale  from  an  actual  locomotive. 
The  scale  recently  tends  to  mainly  become  large.  It  is 
therefore  required  to  reduce  the  fuming  device  as  much  as 
possible  and  to  simulate  the  smoke  exhausted  from  the 
actual  locomotive  in  the  smoking  state.  These  requirements 
are  critical.  The  achievement  of  the  emission  of  smoke  of  the 
model  locomotive  requires  a  special  design  of  the  corres- 
ponding  mechanism.  This  fuming  device  comprises  a  con- 
tainer  which  has  therein  Nichrome  wire  and  is  provided  at  its 
upper  portion  with  perforation  for  exhausting  the  fume  or 
smoke.  The  container  is  filled  with  an  isolated  liquid  mixture 
of  water  and  oil  having  non-affinity  with  each  other.  When 
the  heater  is  heated,  the  water  is  boiled  to  thereby  stir  the  oil 
of  the  liquid  mixture.  Thus,  the  oil  is  burnt,  and  the  smoke  of 
fume  thus  produced  is  exhausted  by  the  steam.  The  fuming 
state  by  this  combustion  phenomenon  simulates  the  smoke 
exhausted  from  the  actual  locomotive,  because  this  fume 
thus  exhausted  from  the  locomotive  is  similar  in  principle  to 

the  utilization  of  the  steam  exhausted  usually  from  the 
normal  cylinder.  This  fuming  device  is  extremely  small  and 
simple  in  structure,  and  not  restricted  in  its  configuration 
design.  Accordingly,  this  device  is  adapted  to  be  carried  on 
the  model  locomotive. 



Technical  f i e l d :  

The  p resen t   i n v e n t i o n   r e l a t e s   to  a  fuming  or  smoke-emit t ing  device  t o  

simulate  the  smoke  exhausted   from  the  model  steam  locomotive  and  t h e  

model  ship,  e tc .   And  more  p a r t i c u l a r l y ,   i t   is  s u i t a b l e   for  use  on  a  

model  steam  locomotive   of  ra i lway.   The  ra i lway  model  is  d i f f e r e n t   from 

toys,  and  i t s   reduced  scale   and  the  method  of  ope ra t ion   are,  to  some 

degree,  i n t e r n a t i o n a l l y   s t a n d a r d i z e d .   As  for  the  reduced  sca le ,   e x c e p t  

minor  ones,  the  two  reduced  sca les   are  mainly  adopted;  one  is  r e f e r e d  

to  HO-gauge  whose  reduced  scale   of  model  t r a i n   is  about  1/80,  a n o t h e r  

is  r e fe red   to  N-gauge  whose  reduced  scale  of  model  t r a i n   is  about  1 / 1 6 0 .  

As  the  model  locomotive  r e c e n t l y   tends  to  become  small,   N-gauge  h a s  

been  p r e v a i l i n g .   The  method  of  ope ra t ion   mostly  used  is  the  remote  

control   to  supply  e l e c t r i c   power  in  the  r a i l   from  the  t r a n s f o r m e r ,  

from  which,  through  the  wheels,   the  moter  gets  the  d r iv ing   power.  
In  the  smoking  s t a t e   o p t h e   fuming  device,   i t   is  required  to  s i m u l a t e  

the  smoke  exhausted  from  the  ac tua l   smoke  locomotive.   Although  i t   may 
be  poss ib le   to  s imula te   the  smoking  s t a t e   r e g a r d l e s s   of  the  size  of  t h e  

device  and  i ts   p r o d u c t i o n   cost ,   the  space  to  load  the  fuming  device  i s ,  

in  actual   fac t ,   very  r e s t r i c t e d   due  to  the  r educ t ion   of  the  l o c o m o t i v e  

and  other  d r iv ing   dev ices .   Therefore  i t . i s   r equ i red   to  reduce  the  s i z e  

of  the  fuming  device  as  much  as  p o s s i b l e .   These.-requirements   are  c r i t i -  

cal.  It   seems  t o .be   imposs ib le   to  make  a  small  device  by  means  of  any  

mechanical  design.   So  the  t e c h n i c a l   problem  is  to  answer  the  b o t h  

requi rements ;   t h a t - i s ,   p r e c i s e   s imula t ion   of  smoking  s t a t e   and  r e d u c t i o n  

of  the  fuming  d e v i c e .  

Background  a r t :  

Any  fuming  method,  t r i e d   so  far ,   uses  smoke  produced  by  burning  o i l ,  

and  there  are  two  genera l   methods  for  exhaus t ing   the  produced  smoke, 

namely  one  has  r ecourse   to  the  machanical  device  for  burning  and  a n o t h e r  

has  recourse  to  an  a i r   blower.   In  the  former  method,  the  smoking  s t a t e  

has  not-been  performed  s a t i s f a c t o r i l y   and  the  l a t t e r   method  r e q u i r e s  

an  exaggerated  device .   However,  one  c o u l d n ' t   help  compromising  in  u s i n g  



them  to  some  ex ten t .   Some  types  of  fuming  devices  are  sold  now.  among 

the  products   appeared  in  the  "Tetsudo  Mokei  Shumi(Hobby  of  the  Ra i lway  

Model)",  which  is  the  Japanese  s p e c i a l   book  of  r a i lway   model,  t y p i c a l  

one  is  the  product   of  Vest  Germany  which  is  the  example  of  the  s p e c i a l l y  

designed  device  for  burning.   In  the  fo l lowing,   the  e x p l a n a t i o n   of  t h e  

device  is  c i t ed   and  summarized.  "In  Vest  Germany,  SEUTE  s e l l s   some 

kinds  of  fuming  devices .   In  Japan,  the  devices  of  product-numbers   99 

and/or   100  for  HO-gauge  are  f a m i l i a r .   Inner  s t r u c t u r e   is  very  s imp le ;  

there  s tands  a  thin  steam  pipe  l ike   an  i n j e c t i o n - n e e d l e   in  i t s   c e n t e r ,  

and  the  upper  par t   of  i t ,   about  7  mm  long,  is  a  hea t e r   with  th in   N ich -  

rome  wire  wound.  The  oil   for  burning  is  s tored  in  the  bo t ton   of  t h e  

device  and  the  oil   is  pumped  due  to  c a p i l l a r i t y   ac t ion   in  the  pipe,  t h e n  

heated  and  evapora ted   by  the  h e a t e r   and  e jec ted   upward.  This  p r o c e s s  

is  made  i n t e r m i t t e n t l y ,   so  the  white  smoke  cont inues   to  e j e c t   so  l ong  

as  the  oi l   e x i s t s . "   But  the  fo l lowing   comments  are  made  tha t   t h e  

smoking  s t a t e   doesn ' t   resemble  and  the  amount  of  the  smoke  is  too  l i t t l e  

and  t h a t   the  power  of  e j e c t i o n   is  too  l i t t l e .   The  size  of  the  d e v i c e  

is  r e l a t i v e l y   small,   but  the  burning  method  r equ i r e s   the  device  to  be 

set  v e r t i c a l l y ,   so  the  model  locomot ives   a v a i l a b l e   to  the  device  a r e  

l i m i t e d .   Another  t yp i ca l   p roduc t   is  one  of  Japan.  In  the  f o l l o w i n g ,  

the  e x p l a n a t i o n   of  the  device  is  c i t ed   and  summarized.  "A  fuming  dev i ce  

whose  chamber  for  making  smoke  and  blower  are  s e p a r a t e d ,   and  is  d e s i g n e d  

for  t ende r .   That  the  amount  of  smoke  is  enough  and  the  smoking  s t a t e  

v a r i e s   in  accordance  with  the  speed  of  the  locomotive  is  c h a r a c t e r i s -  

t i c . "   The  device  is  l im i t ed   to  some  p a r t i c u l a r   locomot ives   for  u s e ,  

however,  the  smoking  s t a t e   is  h igh ly   e s t i m a t e d .  

D i s c l o s u r e   of  i n v e n t i o n :  

According  to  the  p resen t   i n v e n t i o n ,   to  make  the  smoke,  the  oil   i s  

burned,  however,  the  c h a r a c t e r i s t i c   point   is  tha t   the  i s o l a t e d   l i q u i d  

mixturp  of  water  and  oil  having  n o n - a f f i n i t y   with  each  other   is  burned .  

Concrete  exp lana t ion   is  given  below.  The  Nichrome  wire  is  put  as  a 

h e a t e r   in  a   con ta ine r   with  p e r f o r a t i o n   for  a  chimney  at  i t s   upper  p o r t -  

ion.  Through  the  chimney,  an  i s o l a t e d   l iqu id   mixture  of  water  and  o i l  

having  n o n - a f f i n i t y   with  each  o ther ,   is  put  into  the  c o n t a i n e r .   Then 

the  e l e c t r i c   power  is  suppl ied   to  the  Nichrome  and  heat   the  wire,  so 

the  smoke  begins  to  e j ec t   from  the  chimney,  and  i t   is  mimilar   to  t he  



fume  or  smoke  of  a  real  steam  locomot ive .   In  viewing  the  burning  s t a t e  

using  a  t r a n s p a r e n t   con t a ine r ,   the  process   seems  as  fo l lows.   As  t h e  

b o i l i n g   t empera tu re   of  water  is  lower  than  tha t   o f  o i l ,   the  b o i l e d  

water  s t i r s   the  oi l   of  the  l i q u i d   mix ture .   Moreover ,   as  the  water  and 

oil  have  n o n - a f f i n i t y   with  each  o the r ,   the  d rop le t s   of  water  and  o i l  

are  formed  when  the  mixture  is  hea ted .   The  d rop le t s   of  oil  burn  and 

produce  smoke  in  an  i n s t a n t   when  they  touch  the  Nichrome  wire  which  i s  

ba re ly   exposed  due  to  the  b o i l i n g   and  s t i r i n g   of  the  l i q u i d   m i x t u r e .  

It  seems  t ha t   the  produced  smoke  is  e j e c t e d   from  the  chimney  due  to  t h e  

expansion  in  volume  of  water  vapor  which  is  evaporated  when  the  d r o p l e t s  

of  water  touch  the  Nichrome  wire.   The  phenomenon  tha t   the  water  d r o p l e t ,  

sometimes  f a l l e n   into  the  heated  o i l ,   bu r s t s   are  ea s i l y   found  in  d a i l y  

l i f e   such  as  cocking.   But  to  burn  the  mixture  of  oil  and  w a t e r  i s  

e s s e n t i a l l y   i n t e n t i o n a l .   And  the  burning   s ta te   is  very  s u i t a b l e   f o r  

s imu la t ing   the  fume  or  smoke  of  the  ac tua l   steam  locomotive.   I t   is  appa~ 
rent   tha t   the  fuming  s t a t e   by  th i s   combustion  phenomenon  s imu la t e s   t h e  

smoke  exhausted  from  the  ac tual   locomot ive ,   because  th is   fume  t h u s  

exhausted  from  the  locomotive  is  s i m i l a r   in  p r i n c i p l e   to  the  u t i l i z a t i o n  

of  the  steam  exhausted   u sua l l y   from  the  normal  cy l inde r .   This  i n v e n t i o n  

makes  it   p o s s i b l e   to  make  a  small  device  because  it   doesn ' t   r e q u i r e  

any  spec ia l   mechanical   design,   so  t h i s   fuming  device  is  ext remely   smal l  

and  simple  in  s t r u c t u r e ,   and  not  r e s t r i c t e d   in  i t s   c o n f i g u r a t i o n   d e s i g n .  

Accordingly ,   t h i s   device  has  an  advantage  in  that   i t   is  adapted  to  be 

c a r r i e d   on  the  model  l o c o m o t i v e .  

Best  mode  of  c a r ry ing   out  the  i n v e n t i o n :  

To  make  a  c o n t a i n e r   with  p e r f o r a t i o n   for  chimney  at  i t s   upper  p o r t i o n ,  

and  on  the  lowest   par t   in  the  c o n t a i n e r   the  Nichrome  wire  is  put  as  a  

hea t e r ,   two  edges  of  the  Nichrome  wire  are  got  out  from  the  c o n t a i n e r .  

To  pour  oil  and  water,   having  n o n - a f f i n i t y   with  each  o ther ,   t h r o u g h  

the  chimney  into  the  con ta ine r .   Dr inking  water  is  a v a i l a b l e   and  t h e  

kerosene  is  s u i t a b l e .   The  r a t i o n   of  water  to  oil  depends  on  the  volume 

of  the  c o n t a i n e r ,   but  about  2  to  1  is  s u i t a b l e .  

I n d u s t r i a l   a p p l i c a b i l i t y :  

In  Japan,  the  device  is  a l ready   sold .   I ts   low  cost  and  u t i l i t y ,  

compared  with  o rd ina ry   ones,  are  h igh ly   e s t i m a t e d .  



1.  FUMING  METHOD  which  uses  fume  or  smoke  produced  by  burning  an  

i s o l a t e d   l i q u i d  m i x t u r e   of  water  and  o i l   having  n o n - a f f i n i t y   w i t h  

each  other  by  means  of  a  hea t e r   set   t h r e i n . .  
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