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Electric  chain  block. 

©  An  electric  chain  block  includes  a  driving  shaft 
connected  to  a  rotating  shaft  of  an  electric  motor, 
and  a  driving  gear  provided  on  the  driving  shaft,  and 
further  includes  an  intermediate  driven  gear  in  mesh 
with  the  driving  gear,  a  torque  limiter  and  a  mechani- 
cal  brake  assembly  between  the  driving  shaft  and  a 
load  sheave.  The  electric  chain  block  comprises  an 
intermediate  shaft  arranged  in  parallel  with  said  driv- 
ing  shaft,  a  support  member  anchored  to  the  inter- 
mediate  shaft,  an  urging  member  fitted  on  the  inter- 
mediate  shaft,  a  cam  support  provided  inside  the 
intermediate  driven  gear  and  fitted  on  the  intermedi- 
ate  shaft  between  the  support  member  and  the  urg- 
ing  member,  a  retainer  disc  and  a  brake  receiving 
disc  axially  slidably  but  nonrotatabiy  on  said  inter- 
mediate  shaft  respectively  on  one  side  and  the  other 

^ s i d e   of  the  cam  support,  at  least  one  of  these 
^members   being  a  spring,  a  ratchet  wheel  for  braking 
~  interposed  between  the  intermediate  driven  gear  and 
j^the  brake  receiving  disc  and  engaging  a  pawl  for 
f—  braking,  brake  releasing  cam  members  accommo- 
w  dated  in  cam  grooves  formed  in  a  side  of  the  camp 
m  support,  depths  of  the  cam  grooves  changing  cir- 
Ol  cumferentially  of  the  intermediate  shaft,  and  an  ad- 
j u s t i n g   nut  threadedly  engaging  an  extending  end  of 

the  intermediate  -shaft  for  adjusting  urging  force  of 

FIG.  I 

21 

the  urging  member. LU 
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ELECTRIC  CHAIN  BLOCK 

load  sheave  according  to  the  invention  comprises 
an  intermediate  shaft  arranged  in  parallel  with  said 
driving  shaft,  a  support  member  anchored  to  the 
intermediate  shaft,  an  urging  member  fitted  on  the 

5  intermediate  shaft,  a  cam  support  provided  inside 
said  intermediate  driven  gear  and  fitted  on  said 
intermediate  shaft  between  said  support  member 
and  said  urging  member,  a  retainer  disc  and  a 
brake  receiving  disc  axially  slidably  but  nonrotatab- 

io  ly  on  said  intermediate  shaft  respectively  on  one 
side  and  the  other  side  of  the  cam  support,  at  least 
one  of  said  support  member  and  said  urging  mem- 
ber  being  a  spring,  a  ratchet  wheel  for  braking 
interposed  between  the  intermediate  driven  gear 

75  and  the  brake  receiving  disc  and  engaging  a  pawi 
for  braking,  brake  releasing  cam  members  accom- 
modated  in  cam  grooves  formed  in  a  side  of  said 
cam  support,  depths  of  said  cam  grooves  changing 
circumferentially  of  the  intermediate  shaft,  and  an 

20  adjusting  nut  threadedly  engaging  an  extending 
end  of  said  intermediate  shaft  for  adjusting  urging 
force  of  said  urging  member. 

In  one  embodiment  of  the  invention,  the  cam 
support  is  formed  integrally  with  the  intermediate 

25  driven  gear.  The  load  sheave  may  be  formed  integ- 
rally  with  the  intermediate  shaft. 

The  invention  will  be  more  understood  by  re- 
ferring  to  the  following  detailed  specification  and 
claims  taken  in  connection  with  the  appended 

30  drawings. 

Background  of  the  Invention 

This  invention  relates  to  an  electric  chain  block 
having  a  torque  limiter  and  a  mechanical  brake  in  a 
reduction  gear  assembly. 

An  electric  chain  block  having  a  torque  limiter 
and  a  mechanical  brake  has  been  known  as  dis- 
closed  Japanese  Patent  Application  Publication  No. 
38,378/79.  In  the  electric  chain  block,  a  driving 
shaft  connected  to  a  rotating  shaft  of  an  electric 
motor  is  integrally  formed  with  a  driving  gear,  and 
a  hollow  driven  shaft  having  a  load  sheave  thereon 
is  rotatably  fitted  on  the  driving  shaft.  Moreover,  a 
torque  limiter  having  an  annular  driven  gear  and  a 
mechanical  brake  are  arranged  in  series  side  by 
side  on  the  hollow  driven  shaft.  An  intermediate 
driven  shaft  is  located  in  parallel  with  the  driving 
shaft  and  is  provided  thereon  with  an  intermediate 
driven  gear  and  an  intermediate  drive  gear  which 
are  in  mesh  with  the  driving  gear  and  the  annular 
driven  gear,  respectively. 

With  this  electric  chain  block,  however,  the 
torque  limiter  cannot  be  adjusted  to  change  its 
transmitting  torque  from  outside  of  the  chain  block 
after  it  has  been  assembled.  Moreover,  this  chain 
block  has  a  disadvantage  of  the  unavoidably  un- 
duely  long  driving  shaft  which  makes  bulky  the 
chain  block. 

Moreover,  an  electric  chain  block  including  a 
reduction  gear  assembly  having  a  torque  limiter 
and  a  mechanical  brake  has  been  disclosed  in 
Japanese  Patent  Application  Publication  No. 
42,937/78.  With  this  chain  block,  an  intermediate 
shaft  and  a  brake  restraining  member  must  be 
worked  to  form  screw  threads  with  high  accuracy, 
which  would  increase  cost  of  manufacturing.  Simi- 
lar  to  the  first  mentioned  prior  art,  moreover,  trans- 
mission  torque  of  the  torque  limiter  cannot  be 
adjusted  from  outside  of  a  gear  box  after  assem- 
bling. 

Brief  Description  of  the  Drawings 

35  Fig.  1  is  a  sectional  view  of  an  electric  chain 
block  of  a  first  embodiment  of  the  invention; 

Fig.  2  is  an  enlarged  sectional  view  of  the 
chain  block  shown  in  Fig.  1  illustrating  an  inter- 
mediate  gear  transmission  mechanism  having  a 

40  torque  limiter; 
Fig.  3  is  a  front  elevation  illustrating  spheri- 

cal  bodies  and  cam  support  provided  in  an  inter- 
mediate  driven  gear  of  the  chain  block  shown  in 
Fig.  1; 

45  Fig.  4  is  a  sectional  view  taken  along  lines 
IV-IV  in  Fig.  3; 

Fig.  5  is  a  sectional  view  illustrating  a  torque 
iimiter  in  winding-off  operation; 

Fig.  6  is  a  sectional  view  of  an  intermediate 
50  gear  transmission  mechanism  having  a  torque  lim- 

iter  used  in  an  electric  chain  block  of  a  second 
embodiment  of  the  invention;  and 

Summary  of  the  Invention 

It  is  a  principal  object  of  the  invention  to  pro- 
vide  an  electric  chain  block  which  effectively  solves 
the  above  problems  in  the  prior  art. 

In  order  to  acheive  this  object,  an  electric  chain 
block  including  a  driving  shaft  connected  to  a  rotat- 
ing  shaft  of  an  electric  motor,  and  a  driving  gear 
provided  on  the  driving  shaft,  and  further  including 
an  intermediate  driven  gear  in  mesh  with  said 
driving  gear,  a  torque  limiter  and  a  mechanical 
brake  assembly  between  the  driving  shaft  and  a 
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Fig.  7  is  a  sectional  view  of  a  gear  transmis- 
sion  mechanism  having  a  torque  limiter  used  in  an 
electric  chain  block  of  a  third  embodiment  of  the 
invention. 

intermediate  driven  gear  8,  respectively,  by  means 
of  welding,  adhesive  or  the  like.  A  friction  plate  29 
(Fig.  2)  between  the  ratchet  wheel  17  and  a  flange 
of  the  brake  receiving  disc  15  is  fixed  to  a  side 

5  surface  of  the  ratchet  wheel  17  by  means  of  adhe- 
sive.  The  cam  support  13  is  formed  on  a  side  of 
the  brake  receiving  disc  15  with  a  plurality  of  cam 
grooves  18  in  the  form  of  arcs  circumferentially 
spaced  apart  from  each  other  and  concentric  to  the 

w  intermediate  shaft  10  as  shown  in  Fig.  3.  Each  the 
cam  groove  18  has  a  sloped  bottom  to  change  the 
depth  of  the  groove  and  receives  a  brake  releasing 
cam  member  19  in  the  form  of  a  steel  ball  in  this 
embodiment.  Moreover,  the  cam  support  13  is 

is  formed  'on  a  side  of  the  retainer  disc  14  with  a 
plurality  of  recess  30  circumferentially  spaced 
apart  from  each  other  in  a  circle  concentric  to  the 
intermediate  shaft  10  for  receiving  steel  balls  31. 

An  urging  collar  32  made  of  steel  is  fitted  on 
20  the  other  end  of  the  intermediate  shaft  10  and  has 

one  end  adapted  to  engage  the  bearing  23.  An  oil 
sealing  ring  33  is  arranged  between  the  collar  32 
and  a  wall  of  the  gear  box  21  accommodating  the 
bearing  23.  An  O-ring  34  is  fitted  in  an  annular 

25  groove  formed  in  the  intermediate  shaft  10  inside 
the  collar  32.  An  external  screw-thread  portion  35 
provided  on  the  other  end  of  the  intermediate  shaft 
10  extends  outwardly  from  the  gear  box  21.  An 
adjusting  nut  20  is  threadedly  engaged  with  the 

30  external  screw-thread  portion  35  of  the  intermediate 
shaft  10  out  of  the  gear-box  21  and  at  the  same 
time  engages  the  other  end  of  the  collar  32.  A 
tightening  force  of  the  adjusting  nut  20  urges  the 
central  portion  of  the  urging  member  12  through 

35  the  collar  32,  the  bearing  23  and  the  urging  ring  25 
to  clamp  the  retainer  disc  14,  the  intermediate 
driven  gear  8,  the  ratchet  wheel  17,  the  flange  of 
the  brake  receiving  disc  15  and  the  friction  plates 
27,  28  and  29  interposed  therebetween  with  the  aid 

40  of  the  support  member  1  1  and  the  urging  member 
12. 

In  this  embodiment,  a  torque  limiter  is  con- 
structed  by  the  urging  member  12  and  the  support 
member  1  1  and  the  intermediate  driven  gear  8,  the 

45  retainer  disc  14,  the  brake  receiving  disc  15,  the 
ratchet  wheel  17,  and  the  friction  plates  27,  28  and 
29  between  the  members  12  and  11.  Moreover,  a 
mechanical  brake  assembly  for  preventing  load 
from  dropping  is  formed  by  the  ratchet  wheel  17 

so  held  through  the  retainer  disc  14,  the  brake  receiv- 
ing  disc  15,  the  intermediate  driven  gear  8  and  the 
friction  plates  by  the  spring  forces  of  the  support 
member  11  and  the  urging  member  12;  the  pawl 
16  adapted  to  engage  the  ratchet  wheel  17;  the 

55  cam  support  13  having  cam  grooves  18;  and  the 
brake  releasing  cam  members  19. 

Description  of  the  Preferred  Embodiments 

Figs.  1-5  illustrate  a  first  embodiment  of  the 
invention.  One  end  of  a  driving  shaft  3  is  connected 
through  a  coupling  to  a  rotating  shaft  2  of  an 
electric  motor  1  .  The  other  end  of  the  driving  shaft 
3  is  journaled  by  a  bearing  in  a  gear  box  21  and  is 
formed  with  a  driving  gear  4  having  a  small  diam- 
eter.  A  hollow  driven  shaft  6  is  rotatably  fitted  on 
the  driving  shaft  3  between  the  driving  gear  4  and 
the  coupling  and  is  integrally  formed  with  a  load 
sheave  5  for  winding  a  load  chain  (not  shown) 
thereabout.  Furthermore,  a  driven  gear  7  having  a 
large  diameter  is  fixed  to  an  end  of  the  hollow 
driven  shaft  on  the  side  of  the  driving  gear  4. 

An  intermediate  shaft  10  made  of  steel  is  jour- 
naled  by  bearings  22  and  23  in  the  gear  box  21  in 
parallel  with  the  driving  gear  4  of  the  driving  shaft 
3.  The  intermediate  shaft  10  is  formed  at  its  one 
end  with  an  intermediate  pinion  9  adapted  to  be  in 
mesh  with  the  driven  gear  7.  A  support  ring  24 
(Fig.  2)  made  of  a  steel  is  fitted  on  the  intermediate 
shaft  10  so  as  to  engage  one  end  of  the  intermedi- 
ate  driving  gear  9  and  is  further  fitted  on  a  center 
hole  of  a  support  member  11  in  the  form  of  a  dish- 
shaped  spring  made  of  a  spring  steel.  Moreover, 
an  urging  ring  25  made  of  a  steel  is  fitted  on  the 
other  end  of  the  intermediate  shaft  10  so  as  to 
engage  the  bearing  23  and  further  fitted  in  a  center 
hole  of  an  urging  member  1  2  in  the  form  of  a  dish- 
shaped  spring  made  of  a  spring  steel. 

A  cam  support  13  made  of  a  steel  is  rotatably 
and  axially  slidably  fitted  on  a  mid-portion  of  the 
intermediate  shaft  10  between  the  support  member 
11  and  the  urging  member  12.  A  retainer  disc  14 
made  of  a  steel  between  the  cam  support  13  and 
the  urging  member  12  is  fitted  on  the  intermediate 
shaft  10  axially  slidably  but  nonrotatably  relative 
thereto.  A  brake  receiving  disc  1  5  between  the  cam 
support  13  and  the  support  member  11  is  also 
fitted  on  the  intermediate  shaft  10  axially  slidably 
but  nonrotatably  relative  thereto.  A  ratchet  wheel  17 
for  braking  is  rotatably  fitted  on  a  boss  of  the  brake 
receiving  disc  15  through  a  sleeve  bearing  26.  A 
pawl  16  for  braking  (Fig.  1)  is  pivotally  mounted  on 
the  gear  box  and  is  urged  into  engagement  with 
the  ratchet  wheel  17  by  means  of  a  spring  (not 
shown). 

An  intermediate  driven  gear  8  is  fitted  on  an 
outer  circumference  of  the  cam  support  13  axially 
slidably  but  against  rotation  relative  thereto.  Friction 
plates  27  and  28  are  fixed  to  side  surfaces  of  the 
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In  order  to  adjust  the  transmission  torque  of  the 
torque  Iimiter  after  the  electric  chain  block  has 
been  assembled,  such  an  adjustment  is  performed 
by  simply  rotating  the  adjusting  nut  20  out  of  the 
gear-box  after  an  electric  equipment  receiving  cov- 
er  (not  shown)  has  been  removed  without  requiring 
disassembling  of  the  electric  chain  block. 

The  operation  of  the  electric  chain  block  of  the 
above  embodiment  will  be  explained  hereinafter. 

When  the  driving  shaft  3  is  rotated  in  a 
winding-up  direction  by  means  of  an  electric  motor 
1,  the  cam  support  13  is  rotated  through  the  driving 
gear  4  and  the  intermediate  driven  gear  8  in  a 
direction  shown  by  an  arrow  A  in  Fig.  4.  The  brake 
releasing  cam  members  19  are  therefore  located  at 
deeper  positions  in  the  cam  grooves  18,  so  that  the 
intermediate  driven  gear  8,  the  retainer  disc  14,  the 
ratchet  wheel  17,  the  brake  receiving  disc  15  and 
the  friction  plates  27,  28  and  29  are  clamped  by 
the  preset  clamping  force.  Accordingly,  the  rotation 
of  the  intermediate  driven  gear  8  is  transmitted 
through  the  retainer  disc  14  and  the  brake  receiv- 
ing  disc  15  to  the  intermediate  shaft  10  and  then 
through  the  intermediate  driving  gear  9,  the  driven 
gear  7  and  the  intermediate  driven  shaft  6  to  the 
load  sheave  5,  thereby  effecting  the  winding-up 
operation  within  the  torque  set  by  the  torque  Iim- 
iter. 

When  the  driving  shaft  3  is  rotated  in  a 
winding-off  direction  by  means  of  an  electric  motor 
1,  the  cam  support  13  is  rotated  a  reverse  direc- 
tion,  i.e.  in  the  direction  shown  by  an  arrow  B  in 
Fig.  4.  Accordingly  the  brake  releasing  cam  mem- 
bers  19  are  moved  into  shallower  positions  in  the 
cam  grooves  18  so  as  to  extend  higher  from  the 
side  surface  of  the  cam  support  13,  so  that  the 
cam  support  13  and  the  brake  receiving  disc  15 
move  away  from  each  other  by  the  extending  ac- 
tion  of  the  brake  releasing  cam  members  19  as 
shown  in  Fig.  5.  As  the  result,  the  mechanical 
brake  assmebly  is  released  so  that  the  intermedi- 
ate  driving  gear  9  is  rotated  through  the  load 
sheave  5  and  the  driven  gear  7  by  a  weight  of  the 
load  faster  than  the  rotating  speed  driven  by  the 
motor  1  .  However,  such  a  rotation  of  the  intermedi- 
ate  driving  gear  9  results  in  clamping  of  the  me- 
chanical  brake  assembly,  so  that  the  winding-off 
operation  is  performed  at  a  speed  substantially 
equal  or  near  to  the  speed  driven  by  the  motor  by 
the  repetition  of  the  releasing  and  clamping  of  the 
brake  assembly. 

When  the  electric  motor  1  is  deenergized  after 
the  load  is  raised  or  lowered  to  a  desired  height, 
the  transmission  mechanism  of  the  block  tends  to 
rotate  in  a  reverse  direction  by  the  weight  of  the 
load.  However,  such  a  rotation  will  clamp  the  me- 

chanical  brake  assembly  into  a  unitary  body,  and 
after  the  brake  assembly  has  been  clamped,  the 
further  rotation  will  be  prevented  by  the  pawl  16 
and  the  ratchet  wheel  17. 

5  Fig.  6  illustrates  a  second  embodiment  of  the 
invention.  This  chain  block  is  substantially  identical 
with  that  of  the  first  embodiment  with  exception 
that  a  cam  support  13  is  formed  integrally  with  an 
intermediate  driven  gear  8  and  does  not  have  re- 

io  cesses  30  and  steel  balls  31  . 
Fig.  7  illustrates  a  third  embodiment  of  the 

invention,  whose  chain  block  is  substantially  similar 
to  that  of  the  first  embodiment  with  exception  that 
an  intermediate  shaft  10  is  formed  integrally  with  a 

75  load  sheave  5  to  eliminate  the  hollow  driven  shaft 
6,  the  driven  gear  7  and  the  intermediate  driving 
gear  9. 

In  carrying  out  the  invention,  only  either  one  of 
the  support  member  11  and  the  urging  member  12 

20  may  be  formed  by  a  dish-shaped  spring  made  of  a 
spring  steel.  The  retainer  disci  4  may  be  arranged 
between  the  support  member  1  1  and  the  intermedi- 
ate  driven  gear  8  having  the  cam  support  13 
thereinside,  and  the  brake  receiving  disc  15  and 

25  the  ratchet  wheel  17  may  be  arranged  between  the 
intermediate  driven  gear  8  and  the  urging  member 
12. 

Instead  of  the  steel  balls  as  brake  releasing 
cam  member  19,  wedge-shaped  shoes  having  ob- 

30  lique  surfaces  matching  the  inclined  bottom  sur- 
faces  of  the  cam  grooves  18  may  be  used.  Springs 
other  than  the  dish-shaped  springs  may  be  used  as 
the  support  member  11  and  the  urging  member  12. 

As  can  be  seen  from  the  above  explanation, 
35  the  electric  chain  block  according  to  the  invention 

comprises  an  intermediate  shaft  10  arranged  in 
parallel  with  a  driving  shaft  3,  a  cam  support  13 
provided  inside  an  intermediate  driven  gear  8,  a 
retainer  disc  14  and  brake  receiving  disc  15  fitted 

40  with  a  ratchet  wheel  17  fitted  on  the  intermediate 
shaft  10  between  the  support  member  11  anchored 
to  the  intermediate  shaft  10  and  the  urging  mem- 
ber  12  fitted  on  the  shaft  10,  at  least  one  of  the 
members  11  and  12  being  a  spring,  and  brake 

45  releasing  cam  members  19  located  in  cam  grooves 
18  provided  in  the  cam  support  13.  This  constitu- 
tion  of  the  chain  block  makes  simplified  a  reduction 
gear  mechanism  having  a  torque  Iimiter  and  a 
mechanical  brake  assembly  for  the  electric  chain 

so  block  and  makes  it  easy  to  manufacture  the  chain 
block.  Moreover,  there  is  provided  an  adjusting  nut 
20  threadedly  fitted  on  the  extending  end  of  the 
intermediate  shaft  10  for  adjusting  the  urging  force 
of  the  urging  member  12,  so  that  the  transmission 

55  torque  of  the  torque  Iimiter  can  be  easily  adjusted 
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only  by  rotating  the  adjusting  nut  20  out  of  the  gear 
box  after  the  reduction  gear  mechanism  having  the 
torque  limiter  and  the  mechanical  brake  assembly 
has  been  assembled. 

While  the  invention  has  been  particularly  5 
shown  and  described  with  reference  to  preferred 
embodiments  thereof,  it  will  be  understood  by 
those  skilled  in  the  art  that  the  foregoing  and  other 
changes  in  form  and  details  can  be  made  therein 
without  departing  from  the  spirit  and  scope  of  the  10 
invention. 

Claims 
75 

1.  An  electric  chain  block  including  a  driving 
shaft  connected  to  a  rotating  shaft  of  an  electric 
motor,  and  a  driving  gear  provided  on  the  driving 
shaft,  and  further  including  an  intermediate  driven 
gear  in  mesh  with  said  driving  gear,  a  torque  limiter  20 
and  a  mechanical  brake  assembly  between  the 
driving  shaft  and  a  load  sheave,  comprising  an 
intermediate  shaft  arranged  in  parallel  with  said 
driving  shaft,  a  support  member  anchored  to  the 
intermediate  shaft,  an  urging  member  fitted  on  the  25 
intermediate  shaft,  a  cam  support  provided  inside 
said  intermediate  driven  gear  and  fitted  on  said 
intermediate  shaft  between  said  support  member 
and  said  urging  member,  a  retainer  disc  and  a 
brake  receiving  disc  axially  slidably  but  nonrotatab-  30 
ly  on  said  intermediate  shaft  respectively  on  one 
side  and  the  other  side  of  the  cam  support,  at  least 
one  of  said  support  member  and  said  urging  mem- 
ber  being  a  spring,  a  ratchet  wheel  for  braking 
interposed  between  the  intermediate  driven  gear  35 
and  the  brake  receiving  disc  and  engaging  a  pawl 
for  braking,  brake  releasing  cam  members  accom- 
modated  in  cam  grooves  formed  in  a  side  of  said 
cam  support,  depths  of  said  cam  grooves  changing 
circumferentially  of  the  intermediate  shaft,  and  an  40 
adjusting  nut  threadedly  engaging  an  extending 
end  of  said  intermediate  shaft  for  adjusting  urging 
force  of  said  urging  member. 

2.  An  electric  chain  block  as  set  forth  in  claim 
1,  wherein  said  spring  of  at  least  one  of  said  45 
support  and  urging  members  is  a  dish-shaped 
spring. 

3.  An  electric  chain  block  as  set  forth  in  claim 
1  ,  wherein  said  cam  support  is  formed  in  the  other 
side  with  a  plurality  of  recesses  circumferentially  50 
spaced  apart  from  each  other  in  a  circle  concentric 
to  said  intermediate  shaft  for  receiving  steel  balls. 

4.  An  electric  chain  block  as  set  forth  in  claim 
1,  wherein  said  cam  support  is  formed  integrally 
with  said  intermediate  driven  gear.  55 

5.  An  electric  chain  block  as  set  forth  in  claim 
1,  wherein  said  load  sheave  is  formed  integrally 
with  said  intermediate  shaft. 
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