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Above: The Ebara Sump Pump with float switch

A sump pump  is  a  small  self-contained  pump
with a float switch, which is used to pump water
from a  sump,  pit  or  tank.  The  pump  is  fully
automatic and does not require any attention, as
it will switch on when the water level rises to a
certain height  and switch off again after  some
water has been pumped out and the water level
falls  again.  We  use  this  type  of  pump in  our
waste water tanks.

I  have  three  of  these  pumps  spare,  that  I've
either acquired somewhere, or that were repaired
after  failing  in  service  and  being  replaced.
Recently,  I  was  using  my  Grundfos  pump  to
transfer  water  from one  of our  dams,  but  the
next time I went to use it, it wouldn't work, so I
got out my Ebara pump and used it.

That went fine, but the next time I went to use
this pump again, it wouldn't work either, so I got
out my last remaining spare pump to do the job
on hand at the time. Later, I decided to check out
the  Ebara  pump  to  see  why  it  had  suddenly
stopped working and to see if I could repair it.

The first step was to power it  up and see what
happened. When I did this, it  just buzzed, but it
didn't run. I suspected a jammed impeller, which
happens  sometimes  with  these  pumps,  so  I
unplugged the pump and set about checking it.

I first removed the strainer, which is held on by
two screws. I then spun the impeller by hand and
it turned freely, eliminating debris as a cause of
the pump not running. I then spun the impeller
by hand again and quickly hit the power and the
pump to sprang to life.  This indicated a failed
motor-start capacitor.

These  pumps  use  a  squirrel-cage  induction
motor  and  a  motor-start  capacitor  to  initially
boot the rotor into motion. When the capacitor
fails, there is nothing to start the rotation of the
rotor,  so  this was the most  likely cause of the
fault with this pump.

I then set  about  further  dismantling the pump.
After removing the lower cover which was held
on  by  three  screws,  I  removed  the  impeller,
which was held on by a nut. I then unscrewed
the  three  screws  that  held  the  plastic  lower
section onto the stainless steel body. With these
removed,  I  attempted  to  separate  the  two
sections,  but this proved quite difficult, as they
did not want to come apart.

Bearing in mind that I had to be very careful not
to  break  the  rigid  plastic  component,  I  gently
prised around  the edges  until  I  finally  got  the
two  pieces  apart.  This  then  let  me  slide  the
workings of the pump out of the outer shell.

I was then able to remove the black plastic “cap”
from the top of the main stainless steel body of
the  motor.  This  revealed  the  cause  of  the
problem.  The  motor-start  capacitor  had  failed,
with the inside of the capacitor partly escaping
through the  plastic  can.  I've  seen this  type  of
capacitor failure on washing machines and driers
previously, but I hadn't expected to see anything
like this in a sump pump.

Above: The failed motor-start capacitor. 

The picture above shows the failed motor-start
capacitor, which was the cause of the pump not
starting.  I checked my stock and I found that I
didn't  have  the  correct  value  of  capacitor  on
hand, as I need an 8µF capacitor and the lowest
value I had was 10µF. 

This meant that I had to obtain a capacitor, so I
thought I'd check out the rest of the pump, to see
if it needed any other parts. That way  I could do
a complete refurbishment  while  the pump was
apart, which would extend its life considerably.



I spun the motor shaft by hand and I could hear
that  one of the bearings was quite noisy,  so it
would be in order to replace that while I had the
pump apart. This meant  removing the stainless
steel motor body from the black plastic section.

After undoing the four screws holding the parts
together, I tried to separate them, but it was as if
they  were  glued  together.  Separating  the  two
parts proved extremely difficult and took quite a
long time, but  with gentle prising and cautious
tapping, I eventually separated the two parts.  I
was  then  able  to  determine  that  it  was  the
bearing closest to the impeller that was faulty.

Getting  the  bearing  out  of the  plastic  housing
was  somewhat  difficult,  as the plastic  housing
had a steel retainer pressed onto it and punched
to prevent it from coming off. After drilling out
the punchings, I was able to prise off the retainer
and press the bearing out.

Above: The Ebara pump dismantled. 

I decided to  replace the two seals at  the same
time, even though they had not been leaking, as
they were somewhat less elastic that when new.
I  reasoned  that  they were  getting  towards  the
end of their lives, so it was important to replace
them to ensure that no water entered the motor,
which  would  cause  its  failure.  Some  sump
pumps have the stator coils fully sealed and oil
cooled,  but  this  particular  pump  has  a
conventional air-cooled stator.

As I needed to go into town the following day, I
sourced the bearing and the two seals locally, as
these  were  readily  available  for  a  reasonable
price.  However,  due  to  the  high  cost  and
difficulty of obtaining the replacement capacitor
locally,  I ordered this part on eBay for a much
more  reasonable  price  and  I  then  waited
patiently for it to arrive.

Once  the capacitor arrived, I soldered and heat-
shrinked  the  wires,  plus  the  two  I  had  cut  to
make  working  on the  pump easier.  I  then re-
assembled  the  pump  in  reverse  order  of
disassembly.  This  was  relatively  straight-
forward,  as  there  aren't  a  lot  of parts  and  it's
fairly easy to see how it all fits together.

There are a total of four O-rings in this pump,
two of which keep the electrics sealed from the
surrounding water. The other two seal the pump
chamber. I inspected each of these O-rings and I
found them all to be in good order, so I didn't
replace any of them. However, I  did give each
one and their associated grooves, a good coating
of marine grease before reassembly.

This  assists  in  the  reassembly  process,  by
ensuring that the parts slide together easily and it
also aids in ensuring that the O-rings seal well. I
could have used Silastic  to do the same thing,
however,  this  would  have  meant  that  if  I  had
needed to  dismantle  the pump again at  a  later
date,  it  would be far  more difficult  to separate
the parts,  so  the grease  was the best  solution.
The seals were also greased as well.

Once  the  pump  was  completely  together,  I
connected it to power and lifted the float switch
to check that it was working correctly. The pump
quickly spun up, so I lowered the float switch to
allow it to stop again.

The  next  step was to  immerse  the  pump in  a
bucket of water for a quick test of it's pumping
ability. I repeated the above procedure and when
I lifted the float switch,  the pump immediately
burst  into life and sprayed water into the air. I
dropped  the  float  switch  and  jumped  back
quickly, however, I still got sprayed with water
before the pump stopped.

Excluding labour, the total cost of repairing this
sump pump and  returning  it  to  good working
order again was just under $25. This exact pump
is  still  available  and  is  currently  retailing  for
$290.  So,  for  less  than  10%  of  the  cost  of
replacement,  I  was  able  to  return  this  non-
functional unit back to full working order again.

Usually, the only other thing that can go wrong
with theses pumps under normal circumstances,
is  the  failure  of  the  float  switch.  After
considerable use, the wire inside the cable to the
float  switch  can  break,  but  float  switches  are
available  for  around $40, so  that  repair  would
also be well worth the effort if required.


