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(54)  Ultrasonic  cleaning  apparatus  for  and  method  of  cleaning  chandeliers 

(57)  Apparatus  (10)  is  provided  for  the  cleaning  of 
the  downwardly  extending  pendants  and  swags  of 
beads  of  a  chandelier  in  situ  by  ultrasonic  cavitation.  The 
cleaning  apparatus  (10)  is  provided  with  a  top  member 
(42)  detachably  connected  to  a  bottom  member  (12). 
The  bottom  member  (12)  can  be  of  one  size  and  config- 
uration  and  be  interchangeable  with  top  members  (42) 
of  various  sizes  and  configurations.  Apparatus  (120)  is 
also  provided  for  lifting  the  ultrasonic  cleaning  appara- 
tus  (10)  vertically  upwardly  to  locate  the  cleaning  appa- 

ratus  for  the  cleaning  of  certain  preselected  chandelier 
pendants  or  swags,  holding  the  cleaning  apparatus  in 
that  position  while  the  pendants  or  swags  are  being  sub- 
jected  to  ultrasonic  energy,  and  then  lowering  the  clean- 
ing  apparatus  vertically  downwardly  so  that  the  cleaning 
apparatus  can  be  repositioned  for  the  ultrasonic  clean- 
ing  of  further  preselected  pendants  and  swags.  Ultra- 
sonic  cleaning  apparatus  can  be  provided  of  compact 
design  and  light  weight  which  is  hand-holdable  for  the 
ultrasonic  cleaning  of  one  or  more  pendants  or  one  or 
more  festoons  of  beads  at  one  time. 
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Description 

This  invention  relates,  in  general,  to  ultrasonic 
cleaning  apparatus,  and  more  specifically  to  ultrasonic 
cleaning  apparatus  for  the  cleaning  in  situ  of  chandeliers  s 
comprising  a  plurality  of  downwardly  extending  pen- 
dants,  and  in  some  cases,  festoons  of  spaced-apart 
beads  or  crystals..  In  particular,  the  invention  relates  to 
easily  portable  ultrasonic  cleaning  apparatus  for  the 
cleaning  of  such  chandeliers.  Further,  the  invention  re-  10 
lates  to  portable  means  for  the  raising  and  lowering  of 
ultrasonic  cleaning  apparatus  and  for  maintaining  the 
apparatus  in  the  raised  position  whereby  ultrasonic 
cleaning  of  a  chandelier  can  be  accomplished  in  situ. 

The  term  ultrasonics  (or  supersonics)  refers  to  15 
sound  vibrations,  i.e.,  variations  of  density  in  an  elastic 
media  such  as  air  and  water,  whose  frequencies  are  be- 
yond  the  auditory  limit.  Such  high-frequency  vibrations 
are  produced  in  various  ways  known  to  those  skilled  in 
the  art,  based  upon  different  principles.  The  ultrasonic  20 
cleaning  of  objects  depends  upon  cavitation,  i.e.,  the 
rapid  formation  and  violent  collapse  of  minute  bubbles 
or  cavities  in  a  cleaning  solution  or  liquid.  This  action 
creates  a  highly  effective  and  unique  penetrating  action 
that,  in  a  sense,  blasts  dirt,  grit,  and  other  contaminants  25 
from  the  surface  of  an  object  that  has  been  covered  with 
such  materials.  Ultrasonic  cleaning  can  get  into  crevices 
in  an  object  where  dirt,  etc.  lies  that  other  cleaning  meth- 
ods  can  not  readily  accomplish,  if  at  all.  It  can  remove 
contaminants  that  defy  soaking,  scrubbing,  splaying  30 
and  other  conventional  cleaning  methods. 

Ultrasonic  vibrations  are  used  in  the  cleaning  of  a 
wide  variety  of  objects,  e.g.,  jewelry,  castings,  automo- 
bile  radiators,  biofouled  heat  exchangers,  etc.  Illustra- 
tive  of  patents  disclosing  such  cleaning  applications  are  35 
United  States  Patents  No.  2,987,068;  3,295,596; 
3,640,295;  4,375,991;  and  4,372,787. 

In  U.S.  2,987,068,  which  issued  to  N.  G.  Branson 
on  June  6,  1961,  there  is  disclosed  ultrasonic  cleaning 
apparatus  comprising  a  tank  in  which  a  plurality  of  ultra-  40 
sonic  transducer  elements  are  located.  The  transducer 
elements  are  so  located,  according  to  the  patentee,  that 
objects  to  be  cleaned  supported  in  the  cleaning  liquid, 
i.e.,  water,  are  subjected  to  direct  sonic  energy  as  well 
as  that  reflected  back  from  the  surface  of  the  cleaning  45 
liquid.  The  transducer  elements  are  hermetically  sealed 
stainless  steel  metal  cans  of  generally  rectangular 
shape  within  which  are  provided  piezoelectric  elements 
such  as  those  formed  of  barium  titanates,  these  ele- 
ments  being  adhered  to  the  upper  surfaces  of  the  cans  so 
so  that  their  vibrations,  when  subjected  to  high  frequen- 
cy  energy,  are  transmitted  into  the  cleaning  liquid. 

U.S.  3,295,596  discloses  ultrasonic  means  for  the 
cleaning  of  the  tubes  in  a  heat  exchanger  while  the  heat 
exchanger  is  still  on  line.  The  ultrasonic  cleaning  means  55 
comprises,  in  general,  an  ultrasonic  transducer  in  com- 
bination  with  a  liquid  coupling  means,  such  cleaning 
means  being  strapped  in  combination  with  the  outside 

surface  of  the  heat  exchanger  shell.  The  ultrasonic  en- 
ergy  from  the  transducers  is  transmitted  through  the  liq- 
uid  in  the  liquid  coupling  means  through  the  shell  and 
the  liquid  between  the  shell  and  the  heat  exchanger 
tubes. 

In  U.S.  3,640,295,  there  is  disclosed  apparatus  for 
the  ultrasonic  cleaning  of  surgical  instruments.  This  ap- 
paratus  involves,  in  general,  a  cabinet  in  which  is  pro- 
vided  a  sink  for  the  holding  of  cleaning  liquid.  Ultrasonic 
transducers  are  located  on  the  walls  of  the  sink  and  on 
the  bottom  surface.  The  instruments  to  be  cleaned  are 
placed  in  a  case  having  perforations  provided  therein, 
and  the  case  is  placed  in  a  cradle  located  in  the  sink. 
The  cradle  oscillates  during  the  cleaning  process. 

U.S.  4,375,991  discloses  ultrasonic  cleaning  appa- 
ratus  for  the  cleaning  in  situ  of  biofouling  from  heat  ex- 
changers  located  in  ocean  thermal  energy  conversion 
plants.  The  ultrasonic  cleaning  apparatus  in  this  case 
is,  in  general,  a  support  plate  in  which  a  planar  array  of 
transducers  is  provided.  The  support  plate  is  raised  and 
lowered  between  adjacent  rows  of  heat  exchanger 
tubes  and  maintained  in  position  while  the  cleaning  is 
accomplished  by  a  positioning  means.  The  positioning 
means  comprises  cables  that  are  attached  to  the  sup- 
port  plate  at  one  end  and  to  winches  at  the  other  end. 

United  States  Fat.  No.  4,372,787  discloses  ultra- 
sonic  cleaning  apparatus  for  the  cleaning  of  radiators. 
The  cleaning  apparatus  comprises,  in  general,  a  tank  in 
which  cleaning  liquid  is  provided.  A  support  means  is 
provided  in  the  tank  for  holding  the  radiator  during  the 
cleaning  cycle. 

Over  the  past  several  years,  it  has  become  some- 
what  customary  to  provide  chandeliers  in  restaurants, 
motels,  bars  and  other  public  places  which  comprise  a 
plurality  of  downwardly  extending,  spaced-apart,  elon- 
gated  crystals  or  pendants.  The  pendants  are,  in  gen- 
eral,  provided  in  a  rectangular-shaped  pattern  or  array 
of  a  plurality  of  rows  and  columns  of  pendants,  the  rows 
being  provided  parallel  to  one  another,  as  are  the  col- 
umns.  Thus,  the  location  of  a  particular  pendant  in  such 
a  chandelier  is  identified  by  the  particular  now  and  col- 
umn  in  which  it  is  located,  e.g.,  Row  3,  Column  3. 

A  chandelier  such  as  earlier  disclosed  may  com- 
prise,  in  at  least  some  cases,  a  number  of  tiers  of  pen- 
dants,  e.g.,  an  inner  or  centrally  located  tier,  a  middle 
tier  that  surrounds  the  inner  tier,  and  an  outer  tier  of  par- 
allel  rows  and  columns  of  pendants  in  surrounding  as- 
sociation  with  both  the  inner  and  middle  tier.  The  middle 
and  inner  tiers  also  comprise  a  plurality  of  parallel  rows 
and  columns  of  pendants.  The  bottom  ends  of  the  pen- 
dants  in  the  multiple  rows  and  columns  of  pendants  in 
the  tiered  chandeliers  terminate  in  different  horizontal 
planes  parallel  to  one  another.  The  pendants  in  such  a 
chandelier  are,  in  general,  of  different  lengths,  e.g.,  the 
outer  column  or  rows  of  pendants  in  the  outer  tier  are 
the  longest,  while  those  located  in  the  inner  columns  and 
rows  of  the  outer  tier  are  of  a  shorter  length.  The  top 
ends  of  the  pendants  located  in  the  inner  rows  and  col- 
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umns  are  located  such  that  the  top  ends  of  such  pen- 
dants  lie  in  a  horizontal  plane  located  above  that  in 
which  the  bottom  ends  of  the  pendants  in  the  outer  rows 
terminate.  Thus,  the  top  ends  ofthose  pendants  located 
in  the  inner  rows  are  hidden  from  view,  allowing  shorter 
length  pendants  to  be  used  in  the  construction  or  make- 
up  of  the  chandelier,  rather  than  having  to  use  pendants 
all  of  the  same  length,  i.e.,  the  longer  length  pendants 
located  in  the  outermost  rows  and  column.  In  a  similar 
manner,  the  tops  of  the  pendants  making  up  those  tiers 
located  more  inwardly  can  lie  in  a  horizontal  plane  above 
that  in  which  the  bottom  of  the  pendants  in  the  next  ad- 
jacent  outer  tier  lie. 

The  elongated  pendants  making  up  such  a  chande- 
lier  as  above-described  are,  in  general,  suspended  ver- 
tically  downwardly  from  the  ceiling  of  a  room  or  other 
area  in  which  the  chandelier  is  located.  The  ceiling  or 
other  horizontal  surface  from  which  the  pendants  are 
suspended  by  their  top  ends  is  generally  provided  with 
a  horizontally  disposed  planar  mirror,  i.e.,  a  reflective 
surface,  which  may  be  of  glass  or  metal.  Located  some- 
what  below  the  reflective  surface  are  a  plurality  of 
spaced-apart  light  fixtures  in  which  are  located  light 
bulbs  of  suitable  size. 

The  pendants  are,  in  general,  of  conventional  lead 
containing  glass.  Thus,  the  pendants,  particularly  when 
provided  with  multiple  flat  surfaces  along  the  length 
thereof,  are  reflective  to  light.  The  pendants,  in  general, 
are  of  triangular  cross-section  with  elongated  flat  sur- 
faces;  however,  in  some  cases  the  pendants  are  provid- 
ed  with  inwardly  curved  surfaces.  The  pendants  are 
sometimes  of  other  configuration,  even  of  cut  glass. 
Thus,  the  pendants  reflect  light  from  the  light  bulbs  and 
that  reflected  from  the  mirror  surface,  providing  an  at- 
tractive  chandelier,  and  enhancement  of  the  appear- 
ance  of  the  surroundings  in  which  the  chandelier  is  lo- 
cated. 

The  pendants  in  the  outer  rows  of  pendants  in  such 
a  chandelier  as  just  described,  e.g.,  the  outer  now  of 
pendants  in  the  outer  tier  are,  in  general,  attached  by 
their  top  ends  to  the  ceiling  by  conventional  "S"  hooks, 
so  that  the  top  of  each  pendant  in  the  outer  now  is  lo- 
cated  about  1/2  inch  or  so  down  from  the  ceiling.  The 
pendants  located  in  the  inner  columns  and  rows  of  pen- 
dants  are  suspended  from  the  ceiling,  in  general,  by  a 
conventional  flexible  chain  comprising  metal  beads,  like 
the  conventional  key  chain,  the  chain  being  attached  at 
its  top  end  to  the  ceiling  and  at  the  bottom  end  to  the 
top  end  of  a  pendant.  Thus,  a  conventional  eye  fastener 
or  hook  may  be  provided  in  the  top  end  of  a  pendant, 
an  "S"  hook  being  connected  to  that  eye  fastener  and 
to  another  eye  fastener  provided  in  the  ceiling. 

I  n  some  cases,  the  top  ends  of  the  pendants  are  not 
connected  directly  to  the  ceiling  of  a  room.  Instead,  a 
horizontally  disposed  planar  member  will  be  mounted  to 
the  ceiling  so  as  to  be  parallel  thereto.  The  size  of  such 
a  member  will  depend  upon  the  size  chandelier  desired, 
i.e.,  the  number  of  rows  and  columns  of  pendants.  The 

mirror  or  reflective  surface  will  then  be  mounted  to  this 
member.  The  tops  of  the  elongated  pendants  are  con- 
nected  to  that  horizontally  disposed  member,  as  if  it 
were  the  ceiling. 

5  At  other  times  a  stepped  platform  or  one  arranged 
in  tiers  will  be  provided,  that  platform  being  directly  at- 
tached  to  the  ceiling  of  a  room  and  providing  a  plurality 
of  horizontally  disposed  planar  members  to  which  the 
tops  ofthe  pendants  are  attached.  Thus,  when  "ceiling" 

10  is  used  herein,  it  will  be  appreciated  that  the  top  of  the 
pendants  are  attached  to  a  horizontally  disposed  sur- 
face  and  extend  vertically  downwardly  therefrom  but 
that  such  a  member  is  not  necessarily  the  ceiling.  It  may 
be  a  planar  backing  member  attached  to  the  ceiling  or 

is  a  horizontally  disposed  member  ofa  stepped  platform  , 
as  above-described  . 

In  some  cases  also  the  chandelier  may  comprise 
merely  columns  and  rows  of  elongated  pendants  or 
crystals  all  of  the  same  length.  Thus,  in  such  a  chande- 

20  Her,  the  bottom  ends  of  the  pendants  all  terminate  in  the 
same  horizontal  plane.  Some  chandeliers  may  also 
comprise  circular  rows  of  vertically  suspended  pen- 
dants,  these  pendants  being  spaced  apart  from  one  an- 
other  in  a  plurality  of  concentric  circles.  The  concentric 

25  rows  of  pendants  may  sometimes  be  arranged  in  tiers. 
With  such  chandeliers,  it  is  common  to  find  one  or  more 
festoons  of  beads  or  crystals  as  the  outer  circle  of  the 
chandelier. 

As  can  be  readily  expected,  the  surfaces  of  the 
30  glass  pendants  and  the  beads  of  the  festoons,  over  time, 

become  covered  with  dust  and  other  contaminants  from 
the  environment.  Some  of  the  pendants  and  beads  will 
become  more  dirty  than  others  due  to  the  particular  lo- 
cation  of  the  chandelier.  For  example,  a  chandelier  lo- 

ss  cated  in  the  lobby  of  a  motel  at  the  entry  way  may  be- 
come  more  dirt  laden,  and  in  a  shorter  period  of  time, 
than  one  located  in  a  function  room.  As  the  pendant  or 
bead  surfaces  become  covered  with  airborne  dust,  etc., 
the  reflectiveness  of  the  chandelier  pendants  and  fes- 

40  toons  is  continuously  reduced.  And,  as  a  result  of  this 
reduced  reflectiveness,  the  attractiveness  of  the  chan- 
delier  is  greatly  diminished.  This  is  a  real  problem  where 
the  chandeliers  are  more  readily  seen  by  motel  or  hotel 
visitors,  e.g.,  around  an  entryway  to  the  motel,  at  the 

45  registration  desk,  etc.,  where  good  impressions  are 
most  important. 

Accordingly,  it  becomes  necessary  eventually  that 
the  chandelier  pendants  and  festoons  be  cleaned,  to  re- 
gain  the  initial  sparkle  and  reflectiveness  thereof,  and 

so  to  restore  the  overall  attractiveness  of  the  chandelier. 
The  point  in  time,  in  the  past,  at  which  the  cleaning  of 
any  particular  chandelier  has  taken  place  has  depended 
upon  a  number  of  factors  including  just  how  unattractive 
the  chandelier  has  become  and  how  much  the  motel 

55  management  will  tolerate  in  loss  of  attractiveness.  The 
cleaning  of  chandeliers  prior  to  my  invention  as  dis- 
closed  herein,  moreover,  has  involved  considerable 
cost  to  the  motel  or  hotel  operator. 

3 
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The  cleaning  of  chandeliers  having  downwardly  ex- 
tending  pendants  heretofore  has  involved  a  variety  of 
methods.  One  such  method  known  of,  for  the  cleaning 
of  the  elongated  pendants  of  a  chandelier,  has  involved 
the  spraying  of  the  pendants  in  place  with  an  acid  con- 
taining  water  solution.  Thus,  a  person  performing  the 
cleaning  of  such  a  chandelier,  in  general,  uses  a  step 
ladder  of  suitable  size  to  put  himself  in  position  to  per- 
form  the  cleaning  operation.  This  is  of  great  disadvan- 
tage  as  no  more  than  a  few  pendants  can  be  sprayed 
and  cleaned  at  any  one  time.  Thus,  the  ladder  must  be 
moved  often  to  complete  the  cleaning  of  even  a  smaller 
sized  chandelier.  The  time  spent  in  moving  the  ladder 
from  time-to-time  adds  substantial  time  to  the  time  ac- 
tually  spent  in  the  cleaning  of  the  pendants  of  a  chan- 
delier.  Further  time  is  spent,  as  is  a  great  deal  of  effort, 
in  the  necessary  up  and  down  movements  on  the  ladder 
by  the  person  performing  the  cleaning.  Of  further  disad- 
vantage  also,  and  believed  to  be  of  even  more  critical 
concern  than  the  movement  of  the  ladder,  is  the  use  of 
the  acid  containing  water  solution.  This  is  a  ruinous 
practice  not  only  to  the  glass  pendants  but  also  to  the 
mirror  and  light  fixtures  associated  therewith,  as  well  as 
any  metal  elements  in  the  chandelier  structure.  The  acid 
cleaning  solution  gets  into  the  light  sockets  and  not  only 
causes  burnout  but  also  causes  corrosion  of  the  ele- 
ments  in  the  sockets.  Thus,  from  time-to-time,  or  even- 
tually,  these  various  elements  making  up  the  chandelier 
or  that  are  associated  with  the  pendants  need  to  be  re- 
placed.  In  some  cases,  even  more  often,  the  light  fix- 
tures  need  replacement.  These  problems,  of  course,  in- 
volves  additional  operating  costs. 

Another  method  forthe  cleaning  of  chandeliers  hav- 
ing  downwardly  extending  pendants  has  required  a 
number  of  laborious  and  time-consuming  operations. 
First,  the  pendants  are  each  taken  down  from  the  ceiling 
so  that  they  can  be  cleaned.  The  numerous  pendants 
to  be  cleaned,  e.g.,  in  some  cases  as  many  as  6-10 
thousand,  are  all  then  immersed  in  a  cleaning  solution 
provided  in  an  appropriate  tank  or  container  therefor  and 
allowed  to  remain  therein  for  a  suitable  time  to  remove 
the  contaminants.  Afterwards,  the  pendants  may  be 
subjected  to  a  rinse  bath.  Following  cleaning  and  rins- 
ing,  the  pendants  are  then  allowed  to  dry  off  some  after 
which  the  pendants  are  individually  reattached  to  the 
ceiling  in  the  appropriate  locations  to  reconstruct  the 
chandelier,  i.e.,  rehanging  each  of  the  pendants  on  a 
conventional  "S"  hook  or  the  like  so  as  to  extend  verti- 
cally  downwardly  from  the  ceiling. 

Although  this  manner  of  cleaning  the  pendants  of  a 
chandelier  may,  in  certain  respects,  be  better  than  the 
spray  method,  it  nevertheless  is  still  attendant  with  a 
number  of  problems  and  disadvantages.  One  problem, 
in  particular,  involves  the  "S"  hook  fastening  members 
forthe  pendants.  When  a  chandelier  is  first  constructed, 
those  constructing  the  chandeliers  see  to  it  that  the  ends 
of  the  "S"  hook  fastener  are  closed.  This  action,  of 
course,  better  ensures  that  the  pendants  will  not  be  ac- 

cidentally  disconnected  from  the  ceiling.  In  the  event  a 
pendant  did  fall  from  the  chandelier  serious  injury  could 
be  caused  to  a  person  that  might  be  hit  by  a  falling  pen- 
dant,  sometimes  30"  or  so  in  length.  Nevertheless,  as  a 

5  result  of  the  "S"  hook  fasteners  being  closed  at  their 
ends  on  installation,  it  is  necessary  for  one  taking  a  pen- 
dant  down  to  be  cleaned  to  open  the  fastener.  Thus,  an 
end  of  the  "S"  hook  fastener  is  bent  to  open  it,  so  that 
the  pendant  can  be  removed  from  the  fastener  and  tak- 

10  en  down  for  cleaning.  With  the  closeness  of  the  spacing 
of  the  pendants  from  one  another,  however,  this  can  be 
achieved  only  with  some  difficulty.  This  closeness 
presents  even  more  difficulty  on  rehanging  the  pen- 
dants.  Asa  result,  the  "S"  hook  fastener  end  is  ordinarily 

is  not  closed  but,  instead,  is  left  open,  or  at  least  partially 
open.  Another  reason  that  the  "S"  hook  is  left  open  is 
the  fact  that  closing  of  the  "S"  hook  fastener  is  time  con- 
suming.  The  result  of  not  closing  the  "S"  hook,  however, 
whether  intentional  or  by  oversight,  is  believed  to 

20  present  a  potentially  hazardous  condition.  This  is  par- 
ticularly  the  case,  it  is  believed,  where  a  chandelier  may 
be  installed  adjacent  an  outer  door,  e.g.  in  a  motel  lobby, 
and  the  pendants  are  subject  to  occasional  gusts  of  air 
or  wind.  The  same  is  true  where  the  pendants  may  be 

25  subject  to  some  vibration,  though  slight,  for  example, 
where  a  chandelier  might  be  located  adjacent  a  bank  of 
elevators.  The  extent  of  the  potential  for  the  dislodgment 
of  a  pendant  from  its  "S"  hook  fastener  depends,  of 
course,  largely  on  how  much  the  end  of  the  "S"  hook 

30  was  opened  to  be  able  to  take  down  a  particular  pen- 
dant.  This,  as  will  be  readily  appreciated,  depends  upon 
who  took  the  pendant  down  and  who  put  it  back  up.  One 
person  may  be  inclined  to  open  or  close  the  "S"  hook 
fastener  more  than  another,  or  to  leave  the  fastener 

35  open.  Where  a  chandelier  is  made  up  of  not  only  pen- 
dants,  but  also  festoons,  the  taking  down  of  the  festoons 
of  beads  for  cleaning  often  causes  the  thin  chains  or 
wires  between  next  adjacent  beads  to  become 
stretched.  This  stretching  results  in  the  nonuniform 

40  spacing  between  the  beads  of  a  festoon  and  effects  the 
reflectiveness  and  appearance  of  the  chandelier.  In  oth- 
er  cases,  the  beads  themselves  are  broken.  In  any 
event,  the  cleaning  ofthe  wires  between  the  beads  of  a 
festoon  is,  in  general,  not  sufficiently  done  to  restore 

45  these  wires  or  chains  to  there  original  appearance. 
Of  concern  also  in  this  manner  of  cleaning  is  the 

fact  that  the  pendants  are  ordinarily  merely  placed  in  the 
cleaning  tank,  one  on  top  of  the  other.  The  result  is  that 
those  parts  of  the  pendants  that  contact  one  another 

so  may  often  be  cleaned  to  a  somewhat  lesser  degree  than 
are  those  parts  not  in  contact.  Thus,  when  the  pendants 
are  rehung,  certain  of  the  pendants  may  be  more  or  less 
reflective  than  others  resulting  in  a  less  than  optimum 
appearance,  or  restoration  to  their  initial  state  of  reflec- 

ts  tiveness,  even  though  considerable  expense  and  effort 
has  been  expended  to  obtain  such  a  result. 

Heretofore,  the  pendants  of  a  chandelier,  as  above 
described,  have  also  been  cleaned  by  ultrasonic  means. 

4 
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This  procedure  has  involved,  in  general,  the  taking  down 
of  the  pendants  individually  as  earlier  disclosed  and  im- 
mersing  them  in  a  cleaning  solution  contained  in  a  tank 
or  container  provided  for  the  purpose  and  in  which  ul- 
trasonic  transducers  have  been  provided.  The  cleaned 
pendants  are  then  rinsed,  allowed  to  dry,  and  then  re- 
hung  from  the  ceiling  as  earlier  described.  Thus,  al- 
though  the  chandelier  pendants  have  heretofore  been 
cleaned  by  ultrasonic  means,  such  is  still  attendant  with 
the  same  problems  and  disadvantages  as  cleaning  with- 
out  ultrasonic  means,  in  particular,  the  time  consuming 
and  costly  job  of  taking  down  and  rehanging  the  pen- 
dants.  Further,  there  is  the  problem  of  potential  for  ac- 
cident,  and  pendant  breakage. 

Whether  the  cleaning  of  the  pendants  of  chande- 
liers  heretofore  has  been  accomplished  by  ultrasonic  or 
other  means,  it  will  be  readily  appreciated  that  any  such 
a  procedure  has  been  a  somewhat  time  consuming  task 
and  quite  labor  intensive.  And  because  of  this,  the  clean- 
ing  of  the  chandeliers  as  disclosed  heretofore  has  been 
somewhat  expensive.  To  clean  a  chandelier,  as  earlier 
disclosed,  e.g.,  one  measuring  4'x  8',  prior  to  my  inven- 
tion,  has  taken  1  1/2  days  with  two  people.  The  larger 
part  of  that  time,  however,  is  spent  in  the  labor  of  taking 
down  the  individual  pendants  and  then  rehanging  them 
again,  after  such  have  been  cleaned.  Once  taken  down, 
the  pendants  of  a  chandelier  can  be  cleaned  ultrasoni- 
cally  in  only  a  few  minutes,  depending  largely  on  how 
soiled  the  pendants  may  be. 

Due  to  the  above  considerations,  motels  and  other 
institutions  where  such  chandeliers  as  earlier  disclosed 
are  installed  often  have  the  chandeliers  cleaned  less  fre- 
quently  than  is  really  needed  or  actually  desirable.  This 
is  particularly  the  case  where  a  number  of  such  chan- 
deliers  are  installed  at  a  particular  institution.  The  more 
often  the  chandeliers  are  cleaned,  the  greater  the  in- 
crease  in  operating  costs.  In  some  cases,  chandeliers 
comprising  downwardly  extending  pendants  have  not 
been  cleaned  since  their  installation. 

With  the  ultrasonic  cleaning  of  chandeliers  of  my  in- 
vention,  as  disclosed  in  Application  Ser.  No. 
08/153,294,  a  great  advance  was  made  in  the  cleaning 
or  chandeliers  having  downwardly  extending  pendants 
and,  in  some  cases,  festoons  of  beads.  This  results  from 
the  fact  that  the  pendants  and  festoons  of  a  chandelier 
can  be  cleaned  in  situ.  Thus,  the  time  and  effort  of  taking 
down  the  pendants  for  cleaning  and  then  rehanging 
them  is  no  longer  expended. 

Although  the  ultrasonic  cleaning  apparatus  of  my 
invention  allows  the  cleaning  of  the  pendants  of  a  chan- 
delier  ]n_situ,  and  such  apparatus  provides  numerous 
advantage  over  the  cleaning  of  chandeliers  beretofore, 
the  ultrasonic  cleaning  apparatus  disclosed  is  still  at- 
tendant  with  certain  disadvantages.  In  particular,  there 
is  need  for  improved  means  far  the  raising  and  lowering 
of  the  ultrasonic  cleaning  apparatus  disclosed  in  the  be- 
fore-mentioned  patent  application.  Moreover,  there  is 
the  need  for  more  portable  ultrasonic  cleaning  appara- 

tus  for  the  cleaning  of  the  pendants  and  festoons  of  a 
chandelier  in  situ. 

The  present  invention  overcomes  the  problems  as- 
sociated  with  the  cleaning  of  the  pendants  of  chande- 

5  Hers  known  heretofore  and  fulfills  the  need  for  efficiently 
and  effectively  cleaning  the  outer  surfaces  of  the  chan- 
delier  pendants. 

Therefore,  a  primary  object  of  the  invention  is  to  pro- 
vide  ultrasonic  cleaning  apparatus  for  the  cleaning  jn 

10  situ  of  the  pendants  and  festoons  of  chandeliers  not  hav- 
ing  the  problems  above-mentioned. 

It  is  another  object  of  the  invention  to  provide  ultra- 
sonic  cleaning  apparatus  for  the  ultrasonic  cleaning  of 
the  pendants  and  festoons  of  a  chandeliers  in  situ  ,  such 

is  apparatus  being  capable  of  being  hand  held  during  use. 
Still  an  object  of  the  invention  is  to  provide  fully  port- 

able  and  hand-holdable  apparatus  for  the  ultrasonic 
cleaning  in  situ  of  chandeliers  comprising  a  plurality  of 
downwardly  extending  pendants  and  festoons  ofbeads 

20  wherein  a  single  pendant  or  a  festoon  of  beads  can  be 
cleaned  at  one  time. 

A  further  object  of  the  invention  is  to  provide  ultra- 
sonic  cleaning  apparatus  for  the  cleaning  in  situ  of 
downwardly  extending  elongated  pendants  and  fes- 

25  toons  of  beads  of  a  chandelier  that  is  relatively  simple 
in  design  and  construction. 

A  still  further  object  of  the  invention  is  to  provide  ap- 
paratus  forthe  ultrasonic  cleaning  of  a  plurality  of  down- 
wardly  extending  pendants  of  a  chandelier  in  situ  ,  that 

30  is  relatively  inexpensive  to  manufacture,  rugged  in  con- 
struction,  easy  to  use,  and  efficient  in  operation. 

A  still  further  object  of  the  invention  is  to  provide  ul- 
trasonic  cleaning  appararatus  that  is  not  only  small  and 
compact  but  also  of  light  weight; 

35  A  further  object  of  the  invention  is  to  provide  appa- 
ratus  that  is  ideally  suited  for  the  lifting  of  ultrasonic 
cleaning  apparatus  vertically  upwardly  and  downwardly 
so  that  the  pendants  of  the  chandelier  can  be  cleaned 
in  situ. 

40  An  even  further  object  of  the  invention  is  to  provide 
apparatus  and  a  method  for  the  cleaning  of  chandeliers 
comprising  a  plurality  of  downwardly  extending  pen- 
dants  in  situ  whereby  the  costs  of  such  a  cleaning  op- 
eration  is  somewhat  less  expensive  in  overall  costs  than 

45  such  a  cleaning  operation  prior  to  this  invention. 
An  even  still  further  object  of  the  invention  is  to  pro- 

vide  apparatus  for  and  method  of  ultrasonic  cleaning  of 
chandeliers  comprising  downwardly  extending  pen- 
dants  from  the  ceiling  of  a  room  that  is  more  efficient 

so  and  less  labor  intensive,  allowing  such  chandeliers  to 
be  cleaned  more  often  than  now  done,  so  as  to  maintain 
them  in  the  most  attractive  condition  and  appearance. 

These  objects,  an  well  as  further  objects  and  ad- 
vantages  of  the  present  invention,  will  become  more 

55  readily  apparent,  it  is  believed,  after  reading  the  ensuing 
description  of  a  nonlimiting  illustrative  embodiment  of 
the  invention  while  referring  to  the  accompanying  draw- 
ings. 

5 
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In  orderthatthe  present  invention  maybe  more  fully 
understood  it  will  now  be  described,  by  way  of  example, 
with  reference  to  the  accompanying  drawings,  in  which: 

FIG.  1  is  an  exploded  view  in  perspective  showing 
one  embodiment  of  ultrasonic  cleaning  apparatus 
according  to  the  invention,  forthe  cleaning  in  situ  of 
the  elongated,  downwardly  extending  pendants  of 
a  chandelier 
FIG.  2  is  a  perspective  view  showing  apparatus  of 
the  invent-ion  such  as  shown  in  FIG.  1  but  provided 
with  a  different  top  member  or  cap  according  to  a 
further  feature  of  the  invention; 
FIG.  3  is  a  side  view  in  elevation  with  the  top  mem- 
ber  re-moved  and  showing  a  partial  cutaway  of  the 
base  member,  to  better  illustrate  and  show  the  lo- 
cation  of  the  ultrasonic  transducer  in  the  base  mem- 
ber  of  the  ultrasonic  cleaning  apparatus; 
FIG.  4  is  a  bottom  view  in  perspective  showing  the 
bottom  of  the  support  member  for  the  ultrasonic 
cleaning  apparatus  shown  in  FIG.  1  and  showing  a 
bearing  plate  for  aid  in  vertically  lifting  the  apparatus 
according  to  one  aspect  of  the  invention,  the  loca- 
tion  of  the  junction  box  for  the  transducer,  and  the 
water  inlet  and  outlet  and  overflow  outlet; 
FIG.  5  is  a  view  in  perspective  showing  one  embod- 
iment  of  lifting  means  according  to  the  invention  for 
the  raising  and  lowering  of  ultrasonic  cleaning  ap- 
paratus  of  the  invention  and  for  the  maintaining  of 
the  cleaning  apparatus  in  the  raised  position  during 
the  cleaning  operation; 
FIG.  6  is  a  view  in  cross-section  of  another  embod- 
iment  of  ultrasonic  cleaning  apparatus  according  to 
the  invention  for  the  cleaning  of  the  pendants  of  a 
chandelier  that  are  arranged  in  concentric  circles; 
FIG.  7  is  a  top  plan  view  of  the  top  member  ofthe 
ultrasonic  cleaning  apparatus  shown  in  FIG.  6,  bet- 
ter  showing  the  arcuate  shape  of  the  top  end  of  the 
top  member; 
FIG.  8  is  a  view  in  perspective  showing  the  appara- 
tus  of  FIG.  7  being  used  for  the  ultrasonic  cleaning 
of  a  chandelier  comprising  a  plurality  of  downwardly 
extending  elongated  pendants  arranged  in  a  plural- 
ity  of  concentric  circles; 
FIG.  9  is  an  exploded  view  in  perspective  showing 
a  further  embodiment  of  ultrasonic  cleaning  appa- 
ratus  accordingto  the  invention,  such  apparatus  be- 
ing  fully  portable  and  capable  of  being  hand  held 
during  use; 
FIG.  10  is  a  perspective  exploded  view  showing  an- 
other  ultrasonic  cleaning  apparatus  according  to  my 
invention  for  the  cleaning  of  the  pendants  of  a  chan- 
delier; 
FIG.  11  is  a  bottom  plan  view  of  the  bottom  end  of 
the  top  member  of  the  cleaning  apparatus  shown  in 
FIG.  10; 
FIG.  12  is  a  view  in  cross-section  showing  still  other 
ultrasonic  cleaning  apparatus  according  to  my  in- 

vention  for  the  cleaning  of  chandeliers; 
FIG.  1  3  is  a  perspective  view  showing  a  chandelier 
comprising  a  plurality  of  festoons  of  beads,  rather 
than  downwardly  extending  pendants;  and 

5  FIG.  14  is  a  view  showing  several  of  the  festoons 
of  the  chandelier  shown  in  FIG.  13  detached  at  their 
lower  en  is  forthe  cleaning  in  situ  with  the  ultrasonic 
cleaning  apparatus  shown  in  FIG.  13. 

10  Although  the  present  invention  will  be  described 
hereinafter  with  particular  reference  to  the  accompany- 
ing  drawings,  it  is  to  be  understood  at  the  outset  that  it 
is  contemplated  that  the  invention  may  be  varied  in  spe- 
cific  detail  from  that  illustrated  and  described  herein 

is  while  still  achieving  the  desirable  characteristics  and 
features  of  the  invention.  Accordingly,  the  description 
which  follows  is  intended  to  be  understood  as  a  broad 
enabling  disclosure  directed  to  persons  skilled  in  the  ap- 
plicable  arts,  and  is  not  to  be  understood  as  being  re- 

20  strictive. 
Turning  now  to  FIG.  1  ofthe  drawings,  there  is  illus- 

trated  therein  an  ultrasonic  cleaning  apparatus  10  ac- 
cording  to  one  aspect  of  my  invention.  The  cleaning  ap- 
paratus  10  comprises  an  elongated  base  or  bottom 

25  member  12  supported  by  a  platform  14  having  down- 
wardly  extending  legs  16,18,20,  and  22,  the  leg  20  being 
shown  only  in  FIG.  4  of  the  drawings. 

As  shown  in  FIG.  1  ,  a  jacket  24  surrounds  the  base 
member  12  at  its  bottom  end  and  is  spaced  apart  there- 

to  from  equidistantly  on  all  sides  providing  an  overflow 
channel  26  (FIG.  2),  the  purpose  for  which  will  later  be 
fully  disclosed. 

The  base  member  12  comprises  vertically  upright, 
spaced-apart  side  walls  28,30  in  parallel  disposition  to 

35  one  another  and  vertically  upright,  spaced-apart,  paral- 
lel  end  walls  32,34  intersecting  therewith  and  in  perpen- 
dicular  disposition  to  the  side  walls.  Thus,  there  is  pro- 
vided  a  bottom  or  base  member  1  2  of  rectangular  shape 
having  an  open  top  end  36,  and  a  bottom  end  38  defining 

40  an  internal  cavity  40.  The  bottom  end  can  be  open  or 
not,  as  desired,  as  will  be  better  appreciated  hereinafter. 

Detachably  connected  to  the  base  member  1  2  at  its 
top  end  36  there  is  provided  a  top  member  or  cap  42  ofa 
predetermined  configuration,  as  shown  in  FIG.1.  The 

45  bottom  end  44  of  the  top  member  42  is  of  the  same  rec- 
tangular  configuration  as  that  of  the  base  member  12. 
The  bottom  edges  46,  48,  and  50  of  the  side  and  end 
walls  52,  54,  and  56,  respectively,  of  the  top  member 
are  located  in  flat-bottomed  U-shaped  members  58,  60, 

so  and  62  fixedly  secured  in  conventional  manner  at  the 
top  edges  of  the  base  member.  The  bottom  edge  oppo- 
site  from  bottom  edge  48  of  the  top  member  is  not  shown 
in  the  drawing;  however,  it  will  be  appreciated  that  such 
is  at  the  bottom  of  end  wall  64.  The  U-shaped  members 

55  can  have  a  curved  bottom;  however,  this  is  somewhat 
less  desired,  due  to  the  flat  shape  of  the  bottom  edges 
of  the  top  member. 

The  U-shaped  members  can  be  provided  on  the  top 

6 
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edges  of  the  bottom  member  1  2,  and  such  is  preferred; 
however,  such  can,  instead,  be  provided  on  the  inner 
surfaces  of  the  side  and  end  walls  of  the  bottom  mem- 
ber.  Thus,  a  U-shaped  member  or  flange  will  be  provid- 
ed  for  intrusion  of  the  respective  bottom  edges  of  the 
top  member.  In  this  latter  case,  the  bottom  end  of  the 
top  member  will  be  of  slightly  lesser  dimensions  than 
the  bottom  member  to  allow  for  the  bottom  edges  to  fit 
into  the  U-shaped  channel  provided.  The  important  con- 
sideration  here  is  that,  when  the  top  and  bottom  mem- 
bers  are  secured  together,  a  liquid  tight  seal  is  provided 
between  the  top  and  bottom  members  at  their  respective 
top  and  bottom  ends.  Such  can  readily  be  constructed, 
it  is  believed,  by  those  skilled  in  the  art.  Nevertheless, 
the  U-shaped  members  or  channel  being  provided  on 
the  top  edges  of  the  base  member  is  preferred  as  such 
will  allow  somewhat  easier  construction  of  the  locking 
members,  later  described.  Most  importantly,  however, 
this  provides  better  structural  support  of  the  top  mem- 
ber. 

Located  on  the  side  and  end  walls  30,  56  and  32, 
54,  respectively,  of  the  bottom  and  top  members  are 
conventional  clamping  or  fastening  means  designated 
generally  by  reference  numerals  66,  68  and  70,  72.  Like 
fastening  means,  not  shown  in  the  drawings,  will  be  pro- 
vided  on  the  opposing  side  and  end  walls  of  the  top  and 
bottom  members.  Various  fastening  means  may  be 
found  suitable  for  the  intended  purpose;  however,  I  have 
found  that  the  two  part  fastening  means  such  as  com- 
monly  provided  on  foot  lockers  and  trunks  are  quite  sat- 
isfactory.  These  fastening  means  allow  the  top  and  bot- 
tom  members  to  be  drawn  into  tight  sealing  engagement 
with  one  another.  As  earlier  disclosed,  however,  various 
conventional  fastening  means  may  be  found  suitable  for 
the  intended  purpose.  The  main  thing  is  that  a  fastening 
means  be  provided  on  each  of  the  top  and  bottom  mem- 
bers  at  their  respective  bottom  and  top  ends  and  in  direct 
opposition  to  one  another  so  that  when  the  bottom  edg- 
es  of  the  top  member  fit  into  the  U-shaped  member  or 
flange  of  the  bottom  member  in  operative  engagement, 
and  the  fastening  means  is  operated  to  connect  the  two 
members  together,  the  top  and  bottom  members  will  be 
brought  into  a  tight,  sealing  engagement  with  one  an- 
other.  A  suitable  gasket  member  will  need  be  provided 
in  the  U-shaped  member  or  flange,  according  to  usual 
techniques. 

The  fastening  means  are  provided  on  the  bottom 
and  top  members  in  predetermined  spaced-apart  loca- 
tions,  as  shown  in  the  drawings,  so  as  to  provide  for 
good  sealing  engagement  along  the  entire  lengths  of  the 
mating  edges.  Although,  only  two  fastening  means  are 
shown  to  be  provided  on  each  of  the  side  and  end  walls, 
it  will  be  appreciated  that  a  larger  number  or  different 
spacing  between  next  adjacent  fastening  means  can  be 
provided,  if  desired  or  needed,  to  provide  the  optimum 
sealing  engagement.  This  will  depend  to  some  extent 
upon  the  length  and  width  of  the  ultrasonic  cleaning  ap- 
paratus,  i.e.,  the  dimensions  of  the  top  and  base  mem- 

ber. 
As  shown  in  FIG.  1  ,  the  side  walls  52,  56  of  the  top 

member  are  spaced-apart  from  one  another  at  their  bot- 
tom  ends  and  in  parallel  relationship  for  a  distance  ver- 

5  tically  upwardly.  Then,  the  side  walls  incline  inwardly  to- 
ward  one  another  at  equal  angles  and  for  the  same  dis- 
tance.  The  side  walls  52,  56  then  aga.n  become  parallel 
and  rise  vertically  upwardly  terminating  in  the  spaced- 
apart  top  edges  74,  76.  The  width  of  the  top  member  42, 

10  i.e.,  the  distance  horizontally  and  perpendicularly,  be- 
tween  the  parallel  side  walls  at  the  top  edges  can  vary 
somewhat,  as  will  be  later  more  fully  appreciated.  In 
general,  this  will  depend  upon  the  width  of  the  pendants 
that  are  desired  to  be  cleaned  and  the  number  of  rows 

is  or  columns  of  pendants  to  be  cleaned  at  one  time,  as 
well  as  the  spacing  between  the  rows  and  columns  of 
pendants. 

The  length  of  the  pendants,  i.e.,  the  distance  from 
the  top  to  the  bottom  end  of  a  pendant  in  any  particular 

20  now  or  column  will  also  influence  the  particular  config- 
uration  and  dimensions,  in  particular  the  most  optimum 
depth  of  the  top  member.  Thus,  the  top  member,  when 
taken  with  the  depth  of  the  base  member  in  considera- 
tion,  will  need  be  deep  enough  to  accommodate  the 

25  length  of  the  longest  pendants  in  a  particular  chandelier 
to  be  cleaned.  Thus,  if  the  length  of  the  top  member,  i. 
e.,  the  distance  from  the  top  end  to  the  bottom  end,  is 
designed  for  the  longest  pendant  anticipated  to  be 
cleaned,  it  will  be  found  suitable  for  the  cleaning  of  any 

30  pendants  of  a  shorter  length.  Nevertheless,  in  some 
cases,  it  may  be  desirable  to  provide  top  members  of 
different  lengths,  these  being  interchangeable,  one  for 
the  longer  length  pendants,  and  one  for  the  shorter  pen- 
dants,  in  a  chandelier. 

35  Thus,  an  important  feature  of  my  invention  is  to  pro- 
vide  ultrasonic  cleaning  apparatus  for  the  cleaning  of  the 
pendants  of  a  chandelier  in  situ  wherein  top  members 
of  a  plurality  of  different  sizes  and  configuration  are  pro- 
vided.  Accordingly,  the  invention,  as  disclosed  hereto- 

40  fore,  provides  top  members  that  are  interchangeable 
with  one  another  and  that  can  be  readily  attached  to,  or 
detached  from,  a  base  member  while  maintaining  the 
base  member  of  one  size  and  configuration  for  various 
cleaning  applications.  Such  a  feature  will  provide  more 

45  efficient  use  of  the  ultrasonic  cleaning  apparatus  of  the 
invention  and  accommodate  the  cleaning  of  pendants 
of  different  lengths. 

Accordingly,  there  is  shown  in  FIG.  2  of  the  drawing 
a  further  embodiment  of  a  top  member  in  accordance 

so  with  the  invention,  referred  to  generally  by  reference  nu- 
meral  78.  This  top  member,  like  top  member  42,  is  de- 
fined  by  open  top  and  bottom  ends,  the  bottom  end  be- 
ing  detachably  connected  to  the  base  member  1  2  of  the 
cleaning  apparatus  10,  as  before-disclosed.  As  will  be 

55  appreciated  from  the  drawings,  the  top  and  bottom  ends 
of  the  top  member  78  are  of  equal  dimensions.  The  cav- 
ity  80  defined  by  the  parallel  side  and  end  walls  of  the 
top  member  communicate  with  the  cavity  40  of  the  base 
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member,  the  same  as  does  the  cavity  provided  in  top 
member  42.  The  depth  of  the  top  member,  i.e.,  the  dis- 
tance  from  the  top  end  to  the  bottom  end  thereof,  can 
vary  somewhat  depending  upon  the  particular  applica- 
tion,  e.g.,  the  length  ofthe  pendants  in  the  chandelier  to 
be  cleaned..  Thus,  and  this  is  of  important  concern  for 
the  most  efficient  practice  of  the  cleaning  apparatus  dis- 
closed  heretofore.  When  the  apparatus  is  being  used  to 
clean  pendants  located  more  inwardly  in  the  chandelier, 
these  being  generally  of  shorter  length,  the  depth  of  the 
top  member  only  need  be  such  as  to  allow  for  full  im- 
mersion  of  these  lesser  length  pendants.  That  being  the 
case,  a  top  member  used  for  cleaning  the  longer,  out- 
wardly  located  pendants  in  a  chandelier  can  be  removed 
and  a  shorter  top  member,  more  suitable  for  cleaning 
the  shorter  pendants,  can  be  substituted  therefor.  It  will 
be  noticed  also  that  the  width  of  the  top  end  of  the  top 
member  in  the  cleaning  apparatus  shown  in  FIG.  2, 
compared  to  that  shown  in  FIG.  1,  is  considerably  great- 
er.  This  will  allow  for  the  cleaning  of  a  plurality  of  col- 
umns  or  rows  of  pendants  at  one  time  in  a  chandelier, 
where  the  cleaning  apparatus  shown  in  FIG.  1  allows 
only  for  the  cleaning  of  a  plurality  of  pendants  at  one 
time  located  in  a  particular  now  or  column. 

The  bottom  end  38  of  the  open-topped  base  mem- 
ber  12,  as  shown  in  FIG.  1,  is  provided  with  a  bottom 
closure  82.  This  bottom  closure  provides,  along  with  the 
side  and  end  walls  of  the  base  member,  a  liquid  tight 
cavity  40.  The  bottom  member  and  side  and  end  walls 
can  be  welded  according  to  conventional  techniques  to 
provide  such  an  integral  base  member.  Nevertheless,  if 
desired,  the  bottom  end  38  of  the  base  member  can  be 
open,  the  bottom  edges  of  the  base  member  side  and 
end  walls  being  fixedly  attached,  instead,  to  the  horizon- 
tally  disposed  planar  bottom  surface  84  of  the  overflow 
jacket  24.  If  such  is  the  construction,  it  will  be  appreci- 
ated  that  a  liquid-tight  seal  must  exist  between  the  bot- 
tom  end  38  of  the  base  member  and  the  bottom  surface 
84.  This  can  readily  be  accomplished  by  known  tech- 
niques.  The  jacket  24  is  further  defined  by  vertically  up- 
right,  spaced-apart,  parallel  side  members  86,  88  which 
intersect  with  vertically  upright  spaced-apart  parallel 
end  members  90,  92.  As  shown  in  the  drawings,  e.g., 
FIG.  3,  the  jacket  side  and  end  members  are  spaced 
apart  from  the  side  and  end  walls  of  the  base  member 
12  and  are  provided  in  parallel  disposition  therewith. 
Thus,  there  is  provided  the  moat  or  overflow  channel  26, 
earlier  mentioned,  which  surrounds  the  centrally  dis- 
posed  base  member  12  at  its  bottom  end,  the  purpose 
for  which  will  be  soon  made  clear.  The  bottom  surface 
of  closure  82  of  the  base  member  can  be  fixedly  at- 
tached  to  the  top  surface  of  the  bottom  member  84  of 
the  overflow  jacket  24  by  various  conventional  tech- 
niques,  e.g.,  by  welding.  As  earlier  disclosed,  the  bottom 
member  84  for  the  overflow  jacket  24  can,  in  some  cas- 
es,  if  desired,  serve  both  purposes,  i.e.,  provide  a  closed 
bottom  for  the  base  member  and  a  bottom  member  for 
the  overflow  jacket.  One  advantage  of  a  dual  purpose 

for  bottom  member  84  is  that  the  overall  cost  of  the 
cleaning  apparatus  can  be  somewhat  reduced,  as  well 
as  the  weight  thereof. 

Optionally  provided  on  the  outside  surface  of  the 
5  side  members  86,  88  of  the  jacket  24  are  handles  de- 

noted  generally  by  reference  numeral  75,  the  purpose 
for  which  will,  it  is  believed,  be  obvious.  Handles  are  pro- 
vided  in  opposed  locations  on  the  opposite  side  mem- 
bers.  The  handles  are  spaced  apart  so  that  the  base 

10  member  12  of  the  cleaning  apparatus  can  best  be  car- 
ried  and  handled,  as  needed,  in  the  most  efficient  and 
optimum  manner.  Thus,  the  apparatus  can  be  carried 
from  a  transport  member  to  the  use  site  and  then  lifted 
by  hand  onto  a  staging  located  below  the  chandelier  to 

is  be  cleaned.  Handles  can  be  additionally,  or  instead,  pro- 
vided  on  the  end  members  of  the  jacket  24,  if  desired. 
In  some  cases,  it  may  be  found  that  handles  located  only 
on  the  end  members  will  provide  more  satisfactory  han- 
dling.  The  handles  provided  should  take  into  consider- 

20  ation  the  overall  combined  weight  of  the  base  member 
12,  overflow  jacket  24,  and  support  platform  14,  later 
more  fully  described,  as  these  components  are  gener- 
ally  fixedly  secured  together,  to  provide  ultrasonic  clean- 
ing  apparatus  of  unitary  construction.  The  weight  of  the 

25  top  member  should  also,  of  course,  be  considered,  to 
provide  means  for  handling  the  entire  apparatus,  if  need 
be,  entirely  by  hand. 

As  will  be  appreciated  from  the  drawings,  the  base 
member  1  2  and  surrounding  overflow  jacket  24  are  fix- 

so  edly  connected  to  the  top  horizontally  disposed  surface 
94  (FIG.  4)  ofthe  support  platform  14  by  conventional 
means  such  as  spot  welding.  The  support  platform  14, 
as  best  seen  in  FIG.  4,  is  of  a  skeletal  structure.  This 
will  allowfor  good  support  of  the  base  and  top  members, 

35  as  well  as  the  surrounding  jacket  24;  however,  other 
configurations  will  also  be  found  satisfactory,  as  will  be 
readily  appreciated  by  those  skilled  in  the  art.  The  skel- 
etal  structure  is  somewhat  preferred,  however,  as  such 
allows  for  less  cost  and  weight. 

40  Turning  now  to  FiG.  3  of  the  drawing,  it  will  be  seen 
that  the  ultrasonic  cleaning  apparatus  10  of  the  inven- 
tion  further  comprises  an  immersible  ultrasonic  trans- 
ducer  96.  Various  of  such  transducers  that  are  commer- 
cially  available  may  be  found  suitable  for  use  in  the 

45  cleaning  apparatus  of  the  invention.  A  major  consider- 
ation,  of  course,  is  that  a  transducer  be  selected  that  is 
immersible  in  the  cleaning  liquid  to  be  used.  A  further 
and,  of  course,  critical  requirement  is  that  the  transducer 
used  in  the  invention  be  capable  of  providing  the  desired 

so  cavitation  relative  to  the  amount  of  cleaning  liquid  con- 
tained  in  the  cleaning  apparatus.  This  will  naturally  de- 
pend,  in  general,  upon  the  size  of  the  cavities  40  and  80 
provided  in  the  base  and  top  members. 

An  ultrasonic  transducer  that  will  be  found  suitable 
55  for  use  in  the  ultrasonic  cleaning  apparatus  10,  accord- 

ing  to  this  aspect  of  the  invention,  is  available  commer- 
cially  from  Branson  Ultrasonics  Corporation,  Danbury, 
Connecticut  under  the  trade  designation  Model  AF- 

8 



15 EP  0  774  305  A2 16 

618-12.  This  ultrasonic  transducer  is,  of  course,  im- 
mersible.  It  operates  at  a  frequency  of40  kHz  with  an 
output  of  at  least  about  360  watts.  The  transducer  used 
comprises  12  piezoelectric  elements  comprising  lead 
zirconate  titanate  ceramic  discs  in  a  sandwich-type  con- 
struction.  A  rule  ofthumb  provided  by  the  manufacturer 
is  that  such  a  transducer  element  be  provided  for  each 
gallon  of  cleaning  liquid  contained  in  the  ultrasonic 
cleaning  apparatus.  Nevertheless,  I  have  advanta- 
geously  found  that  the  transducer  used  in  the  cleaning 
apparatus  10  performs  quite  satisfactorily  even  though 
the  apparatus  may  contain  as  much  as  25-30  gallons  of 
cleaning  liquid,  e.g.  water.. 

Referring  to  FIG.  4  of  the  drawing,  it  will  be  seen  that 
the  junction  box  98  provided  with  the  transducer  is  at- 
tached  to  the  bottom  of  the  support  platform  14.  From 
the  top  of  the  junction  box  98  there  is  provided  a  con- 
ventional  conduit  100  (FIG.  3)  which  passes  through  the 
bottom  member  84  into  the  base  member  12,  being  con- 
nected  in  usual  manner  at  its  distal  end  to  the  ultrasonic 
transducer.  This  conduit  houses  and  provides  protection 
to  the  power  cable  connecting  the  junction  box  to  the 
transducer  elements.  The  cable  102  is  connected  at  its 
one  end  to  the  junction  box  98  and  at  its  other  end  to  an 
ultrasonic  generator  (not  shown).  The  generator  is  pro- 
vided  with  a  conventional  three-prong  plug  for  connec- 
tion  to  the  usual  electrical  wall  socket  or  the  like. 

From  the  bottom  of  the  support  platform  1  4  there  is 
provided,  as  seen  in  FIG.  4,  a  fill  pipe  104  which  is  con- 
nected  at  its  top  end  (not  shown)  to  base  member  1  2  for 
the  filling  of  the  cavities  provided  by  the  base  and  top 
members  when,  and  as,  desired  with  cleaning  liquid. 
The  bottom  or  free  end  of  the  fill  pipe  can  be  connected 
by  means  of  a  suitable  hose  or  conduit  with  a  source  of 
cleaning  liquid.  Further,  there  are  provided  discharge 
pipes  1  06  and  1  08,  respectively,  these  being  fixedly  pro- 
vided,  respectively,  in  the  bottom  or  end  members  of  the 
base  member  and  overflow  jacket.  The  drain  pipes  1  06, 
1  08  can  be  connected  to  suitable  conduits  for  discharge 
of  any  spent  cleaning  liquid  or  cleaning  liquid  that  may 
have  overflowed  from  the  top  end  of  the  top  member 
into  the  overflow  jacket.  The  overflow  can  be  discharged 
either  intermittently  or  continuously,  as  desired. 

It  will  be  appreciated  that  suitable  valves  can  be  pro- 
vided  in  the  inlet  and  outlet  pipes,  as  above-disclosed. 
In  some  cases,  however,  it  may  be  more  desirable  to 
just  provide  the  free  ends  of  the  inlet  and  outlet  pipes 
with  appropriate  threads  or  threaded  connectors  for  at- 
tachment  to  suitable  conduits  which,  in  turn,  may  be 
connected  to  a  valve  at  the  cleaning  liquid  source  or  to 
waste.  These  threaded  connectors  can  be,  if  desired, 
like  those  provided  on  a  common  garden  hose.  The  con- 
nectors  can  then,  as  usual,  be  connected  to  a  suitable 
length  of  hose  which,  in  turn,  is  connected  to  the  dis- 
charge  valve  on  a  cleaning  liquid  source  and  to  a  dis- 
charge  source,  respectively.  Thus,  in  thin  case,  the 
cleaning  apparatus  can,  if  desired,  be  filled  manually 
with  the  cleaning  liquid.  Conventional  end  caps  may  be 

provided,  if  desired,  on  the  threaded  connectors  con- 
nected  to  the  outlet  and  inlet  pipes  extending  from  the 
bottom  of  the  overflow  jacket  and  base  member  12. 

The  optimum  configuration  of  the  ultrasonic  trans- 
5  ducer  96  and  its  location  in  the  base  member  1  2  will  de- 

pend  to  some  extent  upon  the  dimensions  and  configu- 
ration  ofthe  base  member,  i.e.,  whether  such  is  of  a  rec- 
tangular  or  square  shape.  For  optimum  performance, 
the  ultrasonic  transducer  96  should  be  centrally  located 

10  within  the  base  member.  The  transducer  used  in  the 
practice  of  the  invention  (Model  AF-618-12)  as  above- 
mentioned,  measures  about  6"  wide,  about  18"  long, 
and  is  about  3  1/4"  deep.  The  base  member  used  in  the 
practice  of  the  invention  is  of  a  rectangular  shape,  about 

is  32"  in  length,  about  12  1/2"  wide  and  7  1/2"  in  height. 
Thus,  with  the  transducer  centrally  disposed,  as  pre- 
ferred,  the  sides  and  ends  of  the  transducer  will  be  sur- 
rounded  by  cleaning  liquid.  Such  is  desirable  to  prevent 
the  transducer  from  overheating  during  operation.  Fur- 

20  ther,  more  uniform  cavitation  is  believed  to  result  from 
such  a  location,  as  the  output  of  the  transducer  is  from 
the  top  planar  surface  thereof. 

The  transducer  elements  (not  shown  in  the  draw- 
ings)  are  provided  in  a  linear  array  extending  lengthwise 

25  of  the  transducer  96  which  itself  extends  lengthwise  of 
the  base  member  12.  The  transducer  96  because  of  its 
linear  configuration  and  location  in  the  base  member 
provides  a  radiation  pattern  that  is  primarily  in  an  upward 
direction.  As  a  result,  the  ultrasonic  waves  propagated 

30  by  the  transducer  surrounds  the  elongated  pendants 
from  top  to  bottom  providing  good  overall  cleaning  of  the 
pendants.  The  cleaning  ofthe  pendants  in  situ  and  while 
the  pendants  are  each  disposed  during  cleaning  verti- 
cally  downwardly  and  spaced  apart  from  one  another 

35  precludes  little,  if  any,  shadowing  from  occurring  during 
the  ultrasonic  cleaning  of  the  pendants.  Although  the 
transducer  disclosed  heretofore,  and  its  centrally  dis- 
posed  location,  has  been  found  quite  satisfactory  in  the 
practice  of  the  invention,  it  will  be  appreciated  that  a 

40  transducer  with  more  or  fewer  elements  may  be  found 
to  provide  more  optimum  cleaning  with  a  base  and  top 
member  of  different  size  and  configuration.  Also,  a 
transducer  having  different  elements  therein  or  of  a 
square  shape  may  be  found  more  satisfactory  where  the 

45  base  member  is  a  square  or  the  length  of  the  base  mem- 
ber  is  closer  to  the  width  dimension.  Various  transducers 
forthe  purposes  intended  herein  are  commercially  avail- 
able.  The  selection  of  the  most  optimum  transducer  for 
the  most  optimum  size  base  and  top  members,  and  for 

so  the  efficient  cleaning  of  the  chandelier  pendants  is  be- 
lieved  to  be  well  within  the  skill  of  those  in  the  art. 

In  use  of  the  ultrasonic  cleaning  apparatus  10,  the 
ultrasonic  cleaning  apparatus  is  first  positioned  on  a 
staging  so  that  the  support  member  1  4  is  located  below 

55  the  chandelierto  be  cleaned.  This  can  readily  be  accom- 
plished  by  hand.  The  distance  the  cleaning  apparatus 
is  located  initially  below  the  chandelier  can  vary  some- 
what  depending  to  a  large  extent  upon  the  particular 
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configuration  of  the  chandelier,  e.g.,  whether  the  chan- 
delier  comprises  pendants  located  in  tiers.  The  main 
consideration  is  that  the  top  end  of  the  top  member  of 
the  cleaning  apparatus  be  clear  of  the  bottom  ends  of 
the  pendants  when  the  cleaning  apparatus  is  first  posi- 
tioned.  The  cleaning  apparatus  is  then  raised  to  its  op- 
erative  position  with  the  plurality  of  pendants  first  select- 
ed  to  be  cleaned  each  being  suspended  vertically  down- 
wardly  in  the  cavity  of  the  top  member  42.  Any  more 
precise  registration  of  the  top  member  with  the  chande- 
lier  and  the  plurality  of  pendants  preselected  for  clean- 
ing  can  be  made  at  this  time.  Desirably  the  aligned  pen- 
dants  will  be  located  equidistantly  from  the  side  walls  of 
the  top  member.  This  will  better  ensure  that  the  down- 
wardly  suspended  pendants  are  each  subjected  to  uni- 
form  cleaning  on  the  entire  surface  exposed  to  the 
cleaning  liquid. 

The  cleaning  apparatus  10  should  be  raised  verti- 
cally  to  a  sufficient  level  that  the  entire  length  of  each  of 
the  pendants  selected  to  be  cleaned  is  located  within 
the  cavity  of  the  top  member.  Thus,  when  the  cleaning 
liquid,  i.e.,  tap  water,  is  added  to  the  cleaning  apparatus, 
the  top  ends  of  each  of  the  pendants  to  be  cleaned  will 
be,  and  this  is  of  critical  importance,  submerged  in  the 
cleaning  liquid  and  below  the  liquid  level  about  an  inch 
or  so.  This  will  ensure  that  the  entire  length  of  the  pen- 
dants  are  subjected  to  the  ultrasonic  cleaning. 

The  ultrasonic  cleaning  apparatus  of  the  invention 
can  be  raised  to,  supported  in  the  raised  position,  and 
lowered  from  the  operating  position  by  means  of  a  con- 
ventional  portable  jack  or  scissors  lift  commonly  used  in 
car  repair  shops,  if  desired.  In  the  use  of  such  a  lifting 
means,  a  lift  mounting  plate  such  as  referred  to  by  ref- 
erence  numeral  116  (  FIG.  4  )  is  fixedly  secured  to  the 
bottom  of  the  ultrasonic  cleaning  apparatus  or  to  a  plat- 
form  or  support  therefor,  such  as  disclosed  in  FIGS.  4. 
The  mounting  plate  116  is  provided  with  a  tubular- 
shaped,  elongated  member  118  that  extends  vertically 
downwardly  from  the  center  of  the  mounting  plate  and 
is  fixedly  secured  to  that  plate  by  conventional  tech- 
niques,  e.g.  welding.  The  member  118  is  detachably 
connected  in  male  and  female  manner  to  a  member  lo- 
cated  on  the  lifting  means.  It  is  important  that  such  con- 
necting  members  (not  shown)  provide  that  the  side  walls 
of  the  cleaning  apparatus  are  vertically  upright  so  that 
the  pendants  will  be  free  of  the  inner  surfaces  of  the 
walls  during  the  cleaning  operation.  This  can  be  readily 
accomplished  by  those  skilled  in  the  art.  The  connec- 
tion,  most  preferably,  should  also  provide  that  the  clean- 
ing  apparatus  is  rotable  with  respect  to  the  lifting  means. 
Nevertheless  the  elongated  member  1  1  8  can,  if  desired, 
be  a  rod  having  an  external  thread  pattern  mating  with 
a  member  having  an  internal  thread  pattern  provided  on 
the  lifting  means  for  detachably  connecting  the  cleaning 
apparatus  to  the  lining  means. 

There  is  shown  in  FIG.  5  apparatus  or  means  120, 
according  to  another  aspect  of  my  invention,  that  is  par- 
ticularly  useful  in  the  raising,  supporting,  and  lowering 

of  cleaning  apparatus  of  the  invention,  particularly  that 
as  shown  in  FIGS.  1  ,  2..  As  shown  in  FIG.  5,  the  appa- 
ratus  120  comprises  in  its  basic  aspects  a  parallel  link- 
age  comprising  top  and  bottom  members  122,  124 

5  spaced  apart  from  one  another  in  the  same  vertical 
plane  and  in  parallel  disposition  to  one  another.  The  top 
and  bottom  members  122,  124  are  defined  by  distal 
ends  1  26,  1  28  and  proximal  ends  1  30,  1  32,  respectively. 
The  distal  ends  ofthe  top  and  bottom  members  are  piv- 

10  otably  connected  at  locations  135,  137toafirstvertically 
upright  member  134  at  the  bottom  end  thereof,  as 
shown  in  the  drawing. 

At  the  top  end  138  ofthe  vertically  upright  member 
134,  there  is  detachably  connected  a  horizontally  dis- 

15  posed  mounting  plate  116,  earlier  disclosed.  Neverthe- 
less,  those  skilled  in  the  art  will  understand  that  such  a 
mounting  plate  or  support  member  for  the  ultrasonic 
cleaning  apparatus  can  take  various  forms  and  config- 
urations.  This  mounting  plate  or  support  member  func- 

20  tions  to  support  the  ultrasonic  cleaning  apparatus,  e.g.  , 
the  cleaning  apparatus  such  as  is  shown  in  FIGS.  1,2, 
while  it  is  being  raised  into  operative  position  with  the 
pendants  to  be  cleaned,  while  the  cleaning  operation  is 
being  performed,  and  while  the  apparatus  is  being  low- 

25  ered  and  repositioned  to  clean  a  further  group  of  pen- 
dants.  The  cleaning  apparatus,  importantly,  is  support- 
ed  so  that  the  side  walls  of  the  ultrasonic  cleaning  ap- 
paratus  are  maintained  in  vertically  upright  manner.  This 
is  important  to  provide  the  correct  registration  between 

30  the  pendants  and  the  cleaning  apparatus  so  that  no  part 
of  the  pendant  surfaces  contact  the  side  wall  surfaces 
during  the  cleaning  operation,  possibly  resulting  in  such 
surfaces  receiving  less  exposure  to  the  ultrasonic  clean- 
ing  action  than  those  surfaces  not  in  contact.  The 

35  mounting  plate  116  can  be  provided  with  a  downwardly 
extending  member  1  1  8  provided  with  an  external  thread 
pattern  (not  shown)  that  mates  with  an  internal  thread 
pattern  (not  shown)  provided  in  the  top  end  1  38  of  the 
upright  member  134.  The  top  pc.rtion  140  of  the  upright 

40  member  1  34  can  be  rotatable  in  the  bottom  member  1  42 
thereof,  if  desired.  Also,  if  desired,  the  top  portion  of  the 
upright  member  134  can  be  provided  in  telescoping 
manner  in  the  bottom  portion. 

As  shown  in  FIG.  5,  the  elongated  top  member  122 
45  is  critically  somewhat  longer  than  the  elongated  bottom 

member  124,  the  reason  for  which  will  soon  be  made 
clear.  Connected  to  the  proximal  end  of  the  top  member 
122  is  an  elongated  extension  member  142  on  which  is 
provided  an  adjustable  counterweight  144.  The  purpose 

so  of  the  counterweight  144  is,  of  course,  to  provide  a 
weight  that  balances  the  weight  of  the  ultrasonic  clean- 
ing  apparatus  during  use,  providing  greater  ease  not  on- 
ly  in  the  raising  and  lowering  of  this  apparatus  upwardly 
and  downwardly  but  also  in  maintaining  the  cleaning  ap- 

55  paratus  in  the  desired  elevated  location  during  the  entire 
cleaning  operation. 

The  counterweight  144  comprises  an  annular- 
shaped  hub  member  146  having  a  circular-shaped 
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opening  of  a  slightly  larger  diameter  than  the  diameter 
of  the  extension  member  1  42  so  as  to  be  slidable  along 
its  length,  as  desired.  The  counterweight  144  further 
comprises  a  weight  member  148  integral  with  the  hub 
member  and  having  a  predetermined  weight  the  same 
as  that  of  the  cleaning  apparatus  filled  with  water  or  not, 
as  desired.  Where  the  counterweight  is  the  weight  of  the 
unfilled  cleaning  apparatus,  the  counterweight  will  need 
be  moved  a  short  distance  along  the  length  of  the  ex- 
tension  member  when  the  apparatus  is  filled  to  provide 
the  optimum  balance.  The  location  of  the  counterweight 
on  the  extension  member  can  be  maintained  at  a  de- 
sired  point  by  a  set  screw  member  1  48  in  usual  manner. 

The  proximal  end  1  32  of  bottom  member  1  24  is  piv- 
otably  connected  to  a  second  vertically  upright  member 
150  adjacent  the  bottom  end  of  that  member,  as  shown 
in  the  drawing.  The  top  end  1  52  of  the  vertically  upright 
member  1  50  is  pivotably  connected  to  the  elongated  top 
member  122  at  a  point  154  located  between  the  proxi- 
mal  and  distal  ends  thereof,  as  shown.  The  exact  loca- 
tion  of  this  pivotal  connection  along  the  top  member  1  22 
will  depend  to  some  extent  upon  just  how  much  leverage 
is  desired  to  be  provided  by  the  counterweight  144.  In 
general,  the  closer  that  the  second  vertically  upright 
member  150  is  provided  to  the  first  vertically  upright 
member  134,  the  greater  will  be  the  leverage  that  can 
be  provided  by  the  counterweight  144  relative  to  the 
weight  of  the  cleaning  apparatus.  Thus,  if  a  greater  or 
lesser  amount  of  leverage  is  desired  to  be  provided  by 
the  counterweight  for  any  particular  location  of  the  top 
end  152  of  the  member  150  between  the  proximal  and 
distal  ends  of  the  top  member  122,  one  need  merely 
move  the  counterweight  1  44  backward  or  forward  along 
the  length  ofthe  extension  member  143.  In  any  event, 
the  location  of  the  top  end  of  the  second  vertically  up- 
right  member  must  be  such  as  to  maintain  the  parallel 
relationship  of  the  top  and  bottom  members  and  the  first 
and  second  vertically  upright  members  1  34,  1  52.  At  rest, 
or  in  the  neutral  position,  these  four  members  will  form 
a  rectangle.  When  the  apparatus  is  operated  to  raise 
and  lower  the  ultrasonic  cleaning  apparatus,  the  top  and 
bottom  members  will  always  remain  parallel  to  one  an- 
other,  as  will  the  first  and  second  vertically  upright  mem- 
bers. 

The  top  and  bottom  members  can  each  be  of  tubular 
shape  as  shown  in  FIG.  5;  however,  this  need  not  nec- 
essarily  be  the  case.  These  members  can  be  of  rod 
stock,  if  desired,  as  also  can  the  extension  member  1  42. 
Where  the  top  and  bottom  members  1  22,  1  24  are  of  tu- 
bular  shape,  each  member  will  comprise  two  parts,  the 
one  part  having  an  outer  diameter  somewhat  smaller 
than  the  inner  diameter  of  the  other  so  as  to  allow  the 
one  part  to  telescope  into  the  larger  diameter  tubular 
part.  Thus,  the  raising  and  lowering  means  120  has 
greater  application  as  it  can  be  readily  adjusted  in  length 
to  provide  the  desired  leverage  in  any  particular  case 
merely  by  telescoping  the  parts  of  the  two  members  to- 
gether  to  a  greater  or  lesser  extent.  Perhaps  of  more 

importance,  however,  is  that  the  upper  and  lower  mem- 
bers  can  be  extended  easily  to  a  greater  length  in  any 
particular  cleaning  operation  so  as  to  provide  greater  ac- 
cess  to  pendants  that  are  to  be  cleaned.  The  outer  and 

5  inner  diameters  of  the  telescoping  parts  should  not, 
however,  be  so  great  as  to  allow  a  hot  of  relative  move- 
ment  or  free  play  between  the  two  parts.  The  telescop- 
ing  parts  should  desirably  be  merely  free  sliding  one 
within  the  other.  It  is  not  necessary  that  both  the  top  and 

10  bottom  members  be  provide  of  two  parts,  each  of  tubular 
construction  for  purposes  of  providing  that  one  part  be 
capable  of  telescoping  into  the  other.  One  part  of  a  mem- 
ber,  if  desired,  can  be  a  tube  and  the  other  a  rod. 

The  two  parts  making  up  the  top  and  bottom  mem- 
15  bers  are  each  provided  with  a  plurality  of  pairs  of  op- 

posed  openings  (only  one  pair  being  shown  in  the  draw- 
ing  for  sake  of  clarity(  such  as  referred  to  in  FIG.  5  by 
reference  numerals  156,  157.  In  providing  a  top  and  bot- 
tom  member  of  the  desired  length,  the  two  parts  making 

20  up  a  member  are  either  pulled  apart  or  pushed  together 
so  as  to  line  up  the  pairs  of  openings  provided  in  the 
telescoping  parts.  Then,  elongated  pins  158,  159,  con- 
ventionally  known,  with  a  head  on  one  end  and  an  open- 
ing  on  the  other  is  inserted  through  the  openings  in  usual 

25  fashion.  A  keeper  160,  161  then  is  inserted  through  the 
pin  openings  to  prevent  accidental  dislodgment  of  the 
pin  and  to  maintain  the  two  parts  in  fixed  location  relative 
to  one  another. 

At  the  bottom  end  of  the  vertically  upright  member 
30  1  50,  there  is  provided  an  elongated  member  162  one 

end  of  which  is  fixedly  secured  to  upright  member  150, 
the  bottom  end  of  which  is  located  in  a  collar  164.  The 
other  end  of  the  elongated  member  1  62  is  provided  with 
a  bore  (not  shown),  in  which  is  provided  an  internal 

35  thread  pattern  (not  shown)  according  to  usual  tech- 
nique.  Extending  vertically  downwardly  from,  and  pivot- 
ably  connected  to  the  top  member  1  22  at  its  top  end  1  66 
is  a  third  vertically  upright  member  1  68.  This  member  is 
parallel  to  the  upright  member  150  and  is  always  in  such 

40  a  position  whether  the  lifting  means  is  in  the  home  or 
raised  position.  The  bottom  end  of  the  upright  member 
168  is  provided  with  an  elongated  slot  170  in  which  is 
located  the  elongated  shaft  (not  shown  in  the  drawing) 
of  fastening  member  174.  This  shaft  is  provided  along 

45  its  length  with  a  thread  pattern  complementary  to  that 
provided  in  the  bore  166  in  the  member  162..  Thus,  the 
shaft  172  can  pass  through  the  elongated  slot  and  the 
end  thereof  be  threadably  connected  to  the  elongated 
member  1  62.  The  opposite  end  of  the  fastening  member 

so  1  74  is  provided  with  a  knurled  knob  1  72  in  usual  fashion 
to  aid  in  the  turning  of  the  fastening  member. 

In  use  ofthe  lifting  means  120,  the  fastening  mem- 
ber  174  is  loosened  so  that  the  ultrasonic  cleaning  ap- 
paratus,  e.g.,  apparatus  such  as  is  shown  in  FIG.  1  of 

55  the  drawing  (the  apparatus  already  having  been  mount- 
ed  to  support  plate  1  1  6)  can  be  raised  vertically  upward- 
ly  to  the  height  desired.  Then,  the  fastening  member  is 
threaded  into  the  threaded  bore  so  as  to  maintain  the 
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top  and  bottom  members  122,  124  in  their  raised  posi- 
tions  and  to  maintain  the  ultrasonic  cleaning  apparatus 
in  the  raised  position  during  the  cleaning  of  the  pendants 
to  be  cleaned.  Importantly,  the  ultrasonic  cleaning  ap- 
paratus  is  provided  in  level  manner  with  respect  to  the 
means  supporting  it.  This  is  desired  so  that  the  pendants 
being  cleaned  do  not  touch  the  inside  of  the  side  and 
end  walls  of  the  apparatus. 

When  the  ultrasonic  cleaning  of  the  selected  group- 
ing  of  pendants  of  the  chandelier  has  been  accom- 
plished,  the  fastening  member  174  is  loosened  so  that 
the  cleaning  apparatus  can  be  lowered  vertically  down- 
wardly.  On  reaching  the  home  position,  i.e.,  the  top  and 
bottom  members  are  located  in  horizontally  disposed 
planes,  the  fastening  member  is  then  turned  so  as  to 
locate  the  elongated  member  1  62  at  the  desired  location 
in  the  slot  1  70.  The  cleaning  apparatus,  still  attached  to 
the  lifting  means,  can  then  be  moved  to  a  new  location 
for  cleaning  of  another  selected  group  of  pendants. 

Although  not  shown  in  FIG.  5  of  the  drawing,  there 
is  provided  in  the  bottom  end  of  the  collar  164  and  ex- 
tending  inwardly  therefrom  a  dead  bore,  such  being  pro- 
vided  with  a  thread  pattern,  the  purpose  for  which  will 
be  soon  disclosed.  An  elongated  vertically  disposed 
member  (not  shown)  having  an  external  thread  pattern 
at  the  top  end  for  engagement  with  the  collar  1  64  and  a 
suitable  standard  at  the  other  end  can  be  provided  for 
the  holding  of  the  lifting  means  at  some  desired  eleva- 
tion.  This  standard  can  be  adjustable  to  provide  the  lift- 
ing  means  at  different  elevations,  as  desired.  More  pref- 
erably,  however,  the  collar  164  is  detachably  connected 
to  a  conventional  jack  means,  e.g.,  so-called  scissors 
jack,  provided  with  rollers  whereby  the  cleaning  appa- 
ratus  can  be  readily  moved  about.  The  collar  164  can 
be  provided  so  as  to  be  rotatable  on  the  vertically  dis- 
posed  member,  if  desired.  This  can  be  accomplished  by 
various  means  well  known  to  those  skilled  in  the  art. 
Thus,  the  scissors  jack  can  be  used  for  first  elevating 
the  ultrasonic  cleaning  apparatus  and  more  precise  el- 
evation,  holding  the  cleaning  apparatus  in  position  dur- 
ing  the  cleaning  operation,  and  lowering  it  to  the  home 
position  can  be  accomplished  by  using  the  lifting  or  el- 
evation  means  120  of  the  invention. 

The  cleaning  apparatus  of  FIG.  1  has  been  specif- 
ically  disclosed  with  respect  to  the  cleaning  of  chande- 
liers  comprising  downwardly  extending  pendants  and 
wherein  the  pendants  are  arranged  in  parallel  rows  and 
columns  of  pendants.  Nevertheless,  in  some  chande- 
liers  the  downwardly  extending  pendants  are  provided 
in  a  plurality  of  concentric  circles.  In  this  case,  a  top 
member  having  a  wide  top  end  such  as  disclosed  in  FIG. 
2  can,  in  some  cases,  be  used;  however,  this  is  some- 
what  impractical.  A  more  preferred  and  practical  ultra- 
sonic  cleaning  apparatus  for  such  chandeliers  is  shown 
in  FIG.  6  of  the  drawing. 

Turning  now  to  FIG.  6,  there  is  shown  therein  ultra- 
sonic  cleaning  apparatus  200  particularly  suitable  for 
the  ultrasonic  cleaning  ofboth  downwardly  extending 

pendants  arranged  in  concentric  circles  and  festoons  of 
beads.  The  apparatus  200  is  defined  by  a  bottom  mem- 
ber  202  defined  by  vertically  disposed  spaced-apart  and 
parallel  side  walls  204  and  206  and  end  walls  not  shown 

5  in  the  drawing.  The  bottom  member  is  of  a  box-like  con- 
struction  having  a  horizontally  disposed  bottom  closure 
208  and  an  open  top  210.  The  bottom  member  can  be 
of  rectangular  or  square  cross-section,  as  desired.  The 
bottom  member  202  can  be  of  much  greater  length  than 

10  width,  if  the  pendants  of  the  chandelier  to  be  cleaned 
are  close  together  or  the  location  of  the  chandelier 
makes  such  more  practical.  The  bottom  closure  208  is 
fixedly  secured  in  the  top  end  212  of  a  support  or  base 
member  214.  This  can  readily  be  accomplished  by  var- 

15  ious  known  techniques.  The  bottom  end  21  6  of  the  base 
member  214  is  secured  to  a  mounting  plate  or  platform 
218,  the  purpose  for  which  will  be  disclosed  hereinafter. 
Thus,  the  base  member  can  be  fixedly  or  detachably  se- 
cured  to  the  platform,  as  desired.  This  can  readily  be 

20  accomplished  by  those  skilled  in  the  art.  The  platform 
218  can  be  connected  to  the  elevation  means  120  (  FIG. 
5)  in  a  any  suitable  manner  e.g.,  in  a  manner  such  as 
earlier  disclosed.  Nevertheless,  this  can  be  accom- 
plished  by  various  means  well  known  to  those  skilled  in 

25  the  art. 
As  shown  in  FIG.  6,  the  ultrasonic  cleaning  appara- 

tus  200  further  comprises  a  top  member  220  having  an 
open  top  defined  by  a  horizontally  disposed  top  edge 
222  and  an  open  bottom  defined  by  a  horizontally  dis- 

30  posed  bottom  edge  224.  Thus,  the  top  member  220 
communicates  with  the  bottom  member  202  and  defines 
a  cavity  for  the  holding  of  cleaning  liquid,  as  earlier  dis- 
closed.  The  lop  member  220  is  defined  by  vertically  up- 
right,  spaced-apart,  side  walls  226  and  228  in  parallel 

35  relationship  to  one  another  and  vertically  disposed,  par- 
allel  end  walls,  not  shown  in  the  drawing.  The  horizon- 
tally  disposed  edge  defined  by  the  open  top  210  of  bot- 
tom  member  202  is  provided  with  a  U-shaped  channel 
as  earlier  disclosed  with  respect  to  the  cleaning  appa- 

40  ratus  10  of  FIG.  1  and  forthe  same  purpose.  Thus,  the 
bottom  edge  of  the  top  member  and  the  top  edge  of  the 
bottom  member  are  provided  in  sealed  engagement 
with  one  another  so  that  no  cleaning  liquid  can  escape 
when  the  two  members  are  connected  together.  This 

45  can  readily  be  accomplished  by  those  skilled  in  the  art. 
This  sealed  engagement  is  of  critical  significance  so  that 
the  top  and  bottom  members  will  function  as  if  it  were  a 
unitary  structure,  though  having  interchangeable  top 
members.  The  top  and  bottom  members  can  be  provid- 

50  ed  with  fastening  means,  e.g.,  like  that  for  the  cleaning 
apparatus  of  FIG.  1,  sothatthetop  and  bottom  members 
can  be  drawn  together  and  maintained  in  liquid  sealing 
engagement,  during  use  of  the  cleaning  apparatus.  The 
side  walls  226  and  228  terminate  at  the  upper  edges 

55  thereof  being  connected,  respectively,  to  the  outer  edg- 
es  of  horizontally  disposed  upper  members  230  and 
232.  These  upper  members,  as  shown  by  FIG.  6,  lie  in 
the  same  horizontal  plane  and  terminate  at  their  inner 
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edges,  respectively,  at  the  bottom  edges  of  side  walls 
234  and  236.  The  top  edges  of  these  last-mentioned 
side  walls  define  the  open  top  edge  222  of  the  top  mem- 
ber.  Although  the  side  walls  226  and  228  of  the  top  mem- 
ber  define  a  bottom  edge  that  is  rectangular  in  shape, 
the  side  walls  234  and  236  can  be  of  an  arcuate  shape, 
if  desired.  Thus,  the  side  walls  234  and  236  can  be  de- 
fined  by  segments  of  circles  that  are  concentric,  as 
shown  in  FIG.  7,  if  desired.  This  arcuate  configuration 
is  particularly  useful  in  the  cleaning  of  downwardly  ex- 
tending  concentric  circles  of  elongated  pendants  or 
swags  or  festoons  of  beads,  later  more  fully  disclosed. 

Located  in  the  bottom  member  202  and  secured  to 
the  top  surface  of  the  bottom  closure  208  is  an  ultrasonic 
transducer  238  connected  to  a  generator  240  according 
to  usual  technique.  The  particular  transducer  used,  as 
earlier  disclosed,  will  depend  to  a  large  extent  upon  the 
size  of  the  cleaning  apparatus,  i.e.,  the  volume  of  clean- 
ing  liquid  the  apparatus  is  to  hold.  The  generator  is,  of 
course,  connected  to  a  conventional  source  of  electricity 
(not  shown).  Various  ultrasonic  transducers  can  be  se- 
lected  to  accomplish  the  purposes  of  this  invention. 

The  apparatus  of  FIG.  6  is  most  preferably  of  a  com- 
pact  design  making  it  particularly  suitable  for  getting  into 
tight  places,  where  the  spacing  between  pendants  is 
close,  e.g.  only  1  -3  inches  apart,  and  for  the  cleaning  of 
swags  and  pendants  located  in  circular  rings  concentric 
to  one  another.  Nevertheless,  it  will  be  appreciated  by 
those  skilled  in  the  art  that  the  dimensions  of  the  top  and 
bottom  members  can  vary,  as  also  can  the  radius  of  the 
arcuate  top  member.  This  will  depend  in  large  part  on 
the  configuration  of  the  chandelierto  be  cleaned.  In  gen- 
eral,  however,  such  apparatus  can  be  constructed  hav- 
ing  a  cavity  for  the  cleaning  liquid  measuring  about 
3"x3"x6"  in  which  case  the  apparatus  will  hold  about  3 
3/4  cups  of  water.  A  suitable  transducer  for  such  appa- 
ratus  is  commercially  available  from  Branson  (  Stock 
No.  999-999,  2"x2",  output  40  khz).  It  will  be  appreciated 
by  those  skilled  in  the  art,  however,  that  the  measure- 
ments  may  be  changed  somewhat,  depending  upon  the 
measurements  of  the  top  member,  but  still  containing 
about  the  same  volume  of  cleaning  liquid  and  obtaining 
the  same  good  cleaning  results. 

The  arcuate-shaped  part  of  the  top  member  can  be 
manufactured  separately  from  the  bottom  part  thereof 
and  the  two  parts  then  fixedly  secured  together  by,  e.g., 
welding  or  other  techniques  well  known  to  those  skilled 
in  the  art.  A  number  of  such  arcuate-shaped  top  mem- 
bers  will  need  be  provided,  depending  upon  the  different 
sizes  of  chandeliers  to  be  encountered  Although  a 
number  of  arcuate-shaped  top  members  of  different  ra- 
dii  will  need  be  provided  to  accommodate  chandeliers 
having  circles  of  pendants  of  different  radii,  the  top 
members  can  be  interchangeable  with  one  another  and 
fit  to  a  common  body  member.  Quite  advantageously, 
however,  ultrasonic  cleaning  apparatus  having  the  ap- 
propriate  arcuate  configuration  for  a  particular  chande- 
lier  comprising  concentric  circles  of  pendants  will  be 

found  suitable  for  the  cleaning  of  pendants  in  that  par- 
ticular  chandelier  located  in  any  of  the  concentric  circles 
making  up  the  chandelier.  In  the  most  preferred  top 
member  for  the  ultrasonic  cleaning  apparatus  shown  in 

5  FIG.  6,  the  arcuate  shape  of  the  top  member  in  each 
case  will  be  determined  by  a  concentric  circle  of  pen- 
dants  having  a  radius  that  is  midway  between  that  de- 
fining  the  side  walls  234,  236.  Thus,  the  circle  of  pen- 
dants  will  be  located  midway  between  the  sidewalls  and 

10  out  of  contact  with  the  walls  of  the  cleaning  apparatus, 
better  ensuring  that  the  pendants  receive  the  full  benefit 
of  the  ultrasonic  cavitations. 

As  shown  in  FIG.  6,  the  ultrasonic  cleaning  appara- 
tus  200  can  be,  if  desired,  provided  with  an  overflow  pipe 

is  242  having  a  vertically  disposed  member  and  a  horizon- 
tally  disposed  member,  these  two  members  being  joined 
together  at  right  angles,  as  shbwn  in  the  drawing,  to  pro- 
vide  a  unitary  overflow  pipe.  The  latter  member,  as  will 
be  seen  from  the  drawing,  extends  outwardly  from  the 

20  side  wall  226  of  the  top  member,  the  free  end  of  which 
is  connected  to  a  discharge  collector  (not  shown).  The 
vertically  disposed  member  of  the  overflow  pipe  termi- 
nates  in  an  open  top  end  located  in  a  predetermined  hor- 
izontal  plane  to  maintain  the  desired  level  of  water  in  the 

25  cleaning  apparatus.  Thus,  when  the  apparatus  is  being 
filled  with  the  cleaning  liquid,  the  operator  will  know 
when  the  desired  level  has  been  reached  as  such  will 
overflow  and  pass  out  through  the  overflow  pipe.  At  that 
time  the  water  to  the  ultrasonic  cleaning  apparatus  can 

30  be  shut  off.  Nevertheless,  it  is  net  essehtial  that  such  an 
overflow  pipe  be  provided  in  the  apparatus  disclosed  in 
FIG.  6.  The  level  of  the  water  is  preferably  determined, 
at  least  in  some  cases,  by  providing  a  scale,  later  more 
fully  disclosed,  on  the  inside  surface  of  one  of  the  side 

35  wall  members  234  236,  the  scale  extending  downwardly 
from  the  top  edge  222. 

Turning  now  to  FIG.  8  of  the  drawing,  the  cleaning 
apparatus  200  is  shown  being  used  in  the  cleaning  of  a 
chandelier  244  (only  a  part  of  which  is  shown)  compris- 

40  ing  a  plurality  of  downwardly  extending  elongated  pen- 
dants  246,  arranged  in  concentric  circles.  Of  great  ad- 
vantage  is  the  fact  that  the  pendants  can  be  cleaned  jn 
situ  The  pendants  of  the  chandelier  244  are  seen  to  ter- 
minate  in  the  same  horizontal  plane,  rather  than  being 

45  provide  in  tiers,  as  earlier  disclosed.  The  cleaning  ap- 
paratus  200  is  first  provided  on  staging  (not  shown)  lo- 
cated  below  the  chandelier  244.  The  apparatus  200  is 
supported  by  elevation  means  120  such  as  shown  in 
FIG.  5,  but  not  shown  in  FIG.  8  of  the  drawing,  the  ele- 

50  vation  means  being  supported  by  a  scissors  jack  as  ear- 
lier  disclosed  (also  not  shown  in  FIG.  8).  The  cleaning 
apparatus  shown  in  FIG.  8  is  then  raised  vertically  up- 
wardly  and  is  supported  in  that  raised  position,  as  earlier 
disclosed  using  elevation  means  120  (not  shown)  just 

55  below  the  pendants  of  the  chandelier  to  be  cleaned  as 
shown  in  FIG.  8.  The  cleaning  liquid  is  then  added  to  the 
apparatus  200  through  inlet  means  (not  shown),  the  wa- 
ter  level  being  allowed  to  rise  until  water  flows  out  from 
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the  overflow  pipe,  or  the  desired  level  is  shown  by  the 
scale  provided.  At  that  time  the  water  is  shut  off.  The 
cleaning  apparatus  is  then  further  raised  vertically  up- 
wardly  so  that  the  top  ends  of  the  pendants  are  fully  im- 
mersed.  The  apparatus  is  then  supported  in  that  position 
until  the  ultrasonic  cleaning  has  been  accomplished. 
Following  the  filling  of  the  cleaning  tank  with  water,  and 
ensuring  the  pendants  are  fully  immersed,  the  ultrasonic 
transducer  is  activated,  to  provide  the  desired  cavitation 
forthe  cleaning  operation  and  the  pendants  selected  are 
cleaned.  The  apparatus  is  then  lowered  to  clear  the  bot- 
tom  of  the  pendant  just  cleaned  and  repositioned  for  the 
cleaning  of  the  next  selected  group  of  pendants.  The 
ultrasonic  cleaning  apparatus  is  again  raised,  the  next 
group  of  pendants  to  be  cleaned  are  immersed  and 
these  pendants  are  ultrasonically  cleaned.  The  cleaning 
apparatus  is  then  lowered  and  the  apparatus  reposi- 
tioned  for  the  cleaning  of  the  next  selected  pendants. 
This  procedure  continues  until  the  pendants  of  the  chan- 
delier  are  all  cleaned. 

Referring  now  to  FIG.  9  of  the  drawing,  there  is 
shown  therein  a  further  embodiment  300  of  ultrasonic 
cleaning  apparatus  according  to  the  invention  for  the 
cleaning  of  a  chandelier.  The  ultrasonic  cleaning  appa- 
ratus  300  comprises  a  top  member  302  having  open  top 
and  bottom  ends  304  and  306,  and  a  bottom  member 
308  detachably  connected  to  the  top  member.  The  bot- 
tom  member  308  is  defined  by  an  open  top  end  31  0  and 
a  closed  bottom  end  31  2.  Fixedly  secured  to  the  bottom 
end  312  is  an  ultrasonic  transducer  314.  Surrounding 
the  transducer  there  is  provided  a  cover  or  housing  31  6 
for  protecting  the  transducer. 

On  the  top  member,  at  the  bottom  end  thereof,  there 
is  provided  an  external  thread  pattern  318.  This  thread 
pattern  is  complementary  to  the  internal  thread  pattern 
320  provided  on  the  top  end  of  the  bottom  member  308. 
Thus,  the  top  and  bottom  members  ofthe  ultrasonic 
cleaning  apparatus  300  can  be  detachably  connected 
together.  The  top  and  bottom  members  are  provided  in 
sealed  engagement  by  means  ofa  gasket  322,  accord- 
ing  to  usual  techniques. 

In  the  wall  of  the  housing  316,  there  is  provided  a 
conventional  connector  324  to  which  is  connected  the 
cable  326  from  the  ultrasonic  transducer  314.  The  con- 
nector  324  is  connected  in  usual  fashion  to  a  generator 
(  not  shown  )  which,  in  turn,  is  connected  to  a  source  of 
electricity,  e.g.  the  conventional  wall  plug  .  Various 
transducers  will  be  found  suitable  for  use  in  the  ultra- 
sonic  cleaning  apparatus  300,  the  main  requirement  be- 
ing  that  sufficient  cavitation  be  produced  in  the  cleaning 
liquid,  i.e.,  tap  water,  used  in  the  cleaning  operation  to 
provide  the  desired  cavitation  forthe  proper  cleaning  ac- 
tion.  This  will  depend  mostly  upon  the  size  of  the  appa- 
ratus  being  used  and  the  volume  of  cleaning  liquid.  The 
selection  of  a  transducer  providing  optimum  perform- 
ance  can  readily  be  done  by  those  skilled  in  the  art. 
Where  the  apparatus  is  of  the  configuration  shown  in 
FIG.  9,  i.e.  of  tubular-shape,  a  cavity  for  the  cleaning 

liquid  measuring  about  2  1/2"  x  about  4  1/2"  will  be  found 
quite  suitable.  Such  a  cavity  will  contain  about  1  3/4  cups 
of  water.  Adequated  cavitation  will  be  produced  using 
the  same  Branson  2"  x  2"  transducer  (  Stock  No. 

5  999-999)  earlier  disclosed. 
The  top  member  302  is  provided  on  its  inside  sur- 

face  with  a  scale  328  divided  into  suitable  gradations, 
as  shown,  e.g.,  1/8  inch  gradations.  Thus,  a  standard 
can  be  set  so  that  an  operator  knows  just  how  high  to 

10  fill  the  cleaning  apparatus  with  water  before  immersing 
one  or  more  of  the  elongated  pendant  or  festoons  of 
beads,  as  hereinafter  made  more  clear,  therein  to  pre- 
vent  overflow  of  the  cleaning  solution.  This  is  an  impor- 
tant  consideration  in  view  of  the  fact  that  the  ultrasonic 

is  cleaning  apparatus  300  is  of  a  size  that  can  be  hand- 
held  during  use  and  is  not  provided  with  means  to  catch 
cleaning  liquid  that  might  overflow  the  top  end  of  the  top 
member.  Optionally,  the  ultrasonic  cleaning  apparatus 
ofthe  invention,  as  disclosed  in  FIG.  9,  can  be  provided 

20  with  an  overflow  pan  or  plate  (not  shown).  Thus,  in  the 
ultrasonic  cleaning  apparatus  shown  in  that  FIG.  9  of 
the  drawing,  an  overflow  plate  in  the  shape  of  an  invert- 
ed  saucer  can  be  provided.  This  can  be  located  between 
the  cap  or  top  member  and  the  bottom  member,  just  be- 

25  low  the  sealing  gasket  shown.  The  overflow  plate  will 
need  be,  of  course,  provided  with  a  suitable  cut-out  of 
the  same  diameter  as  the  top  open  end  of  the  bottom 
member  to  allow  for  communication  between  the  cavi- 
ties  in  the  top  and  bottom  members.  The  overflow  plate 

30  need  not  be  of  a  saucer-shape,  instead,  it  can  be  of  box- 
like  configuration  with  an  open  to  end  and  a  closed  bot- 
tom  end,  if  desired,  taking  into  consideration  the  need 
for  the  cut-out  in  the  bottom  end..  Nevertheless,  what- 
ever  the  shape,  the  overflow  plate  need  be  sufficiently 

35  greater  in  size  than  the  size  of  the  top  and  bottom  mem- 
bers  to  catch  and  hold  the  overflowing  cleaning  liquid,  if 
any.  In  general,  the  shape  ofthe  overflow  plate  will  be 
determined  to  some  extent  by  the  shape  ofthe  ultrason- 
ic  cleaning  apparatus.  For  example,  if  the  cleaning  ap- 

40  paratus  is  of  circular  shape,  the  saucer  configuration 
may  be  found  more  suitable. 

On  the  outside  surface  of  the  top  member  302,  there 
is,  most  preferably,  provided  a  thermometer  or  temper- 
ature  gauge  330.  Thus,  during  use  of  the  ultrasonic 

45  cleaning  apparatus  300,  the  operator  can  be  aware  at 
any  point  in  time  of  the  temperature  of  the  water  being 
used  as  the  cleaning  solution.  In  general,  the  transducer 
works  better  with  hotter  water,  rather  than  colder  water. 
Thus,  in  the  practice  of  the  invention,  I  have  found  that 

so  best  cleaning  occurs  at  a  water  temperature  of  from 
about  105°  F  to  about  130°F,  preferably  at  least  about 
120  degrees  F.  When  the  water  temperature  falls  much 
below  1  20°F  and  certainly  below  a  temperature  of  1  05°, 
the  water  in  the  ultrasonic  cleaning  apparatus  should  be 

55  discarded  and  the  cleaning  apparatus  filled  with  a  new 
supply  of  hot  water. 

In  the  case  of  hand-held  ultrasonic  cleaning  appa- 
ratus  such  as  shown  in  FIG.  9,  the  length  of  the  top  and 
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bottom  members  combined  may  be  only  from  about 
6-10  inches  and  the  diameter  only  from  about  3-6  inch- 
es.  Nevertheless,  the  cleaning  apparatus  can  be  of  any 
length  and  diameter  desired.  This  will  be  determined  to 
some  extent  by  the  various  configurations  of  chande- 
liers  to  be  cleaned.  The  top  member  can  even  be,  if  de- 
sired,  of  a  size  that  only  one  pendant  or  festoon  of  beads 
is  cleaned  at  one  time.  Of  great  advantage  in  the  prac- 
tice  of  the  invention  is  that  a  bottom  member  of  one  size 
and  configuration  can  be  used  as  a  standard  and  used 
with  a  wide  number  of  top  members  of  different  sizes 
and  configurations.  For  example,  the  top  member  may 
be  of  rectangular  shape  and  the  bottom  member  of  tu- 
bular  shape.  The  two  members  can  be  detachably 
joined  for  example,  by  providing  a  circular-shaped  collar 
or  tubular  member  on  the  bottom  of  the  top  member. 
Such  a  collar  can  be  fixedly  secured  to  the  bottom  of  the 
top  member,  by  various  means  known  to  those  skilled 
in  the  art,  e.g.,  by  welding  or  with  adhesives  capable  of 
providing  a  strong  bond  between  two  metals,  e.g.,  the 
epoxy  resin  adhesive.  The  collar  will  be  provided  with  a 
thread  pattern  at  the  bottom  free  end  thereof  for  con- 
nection  with  the  threaded  top  end  of  the  bottom  member 
as  shown  in  FIG.  9.  Naturally,  there  will  be  an  opening 
in  the  bottom  of  the  top  member  and  of  the  same  diam- 
eter  as  the  collar  for  providing  communication  between 
the  cavities  in  the  top  and  bottom  members.  Instead  of 
being  of  a  rectangular  shape,  or  circular  as  shown  in 
FIG.  9,  the  top  member  can  be  of  square  shape,  if  de- 
sired,  to  accommodate  the  cleaning  of  pendants  or  fes- 
toons  of  beads  making  up  the  chandelier.  The  top  end 
of  the  top  member  in  some  cases  can  even  be  of  arcuate 
shape,  e.g.,  for  the  cleaning  of  chandeliers  having  con- 
centric  circles  of  pendants  or  festeons  of  beads.. 

On  the  outside  surface  of  the  base  member  308, 
there  is  provided  means  referred  to  generally  by  refer- 
ence  numeral  332  for  detachably  connecting  a  handle, 
later  made  fully  described,  to  the  cleaning  apparatus 
300  whereby  the  apparatus  can  be  hand-held  during 
use.  Such  a  means  can  take  various  forms  known  to 
those  skilled  in  the  art;  however,  the  conventional  bay- 
onet-  or  mirror-type  fastening  means  will  be  found  quite 
satisfactory  for  this  purpose.  Thus,  one  portion  of  the 
bayonet  fastener  332  is  provided  on  the  bottom  member 
and  the  other  portion  on  the  handle.  Nevertheless,  if  de- 
sired,  a  handle  can  be  fixedly  secured  to  the  bottom 
member.  Although  a  fastener  is  shown  to  be  provided 
only  on  the  bottom  member,  those  skilled  in  the  art  will 
readily  appreciate  that  such  a  fastener  can  be  provided 
on  the  top  member,  instead,  ifdesired,  or  such  fastening 
means  may  be  provided,  in  some  cases,  on  both  the  top 
and  bottom  members. 

It  will  be  seen  by  reference  to  FIG.  5,  that  comple- 
mentary  fastening  means,  like  those  referred  to  by  ref- 
erence  numeral  332,  can  be  provided  on  the  upright 
member  334  of  the  elevation  means  120.  Thus,  where 
an  ultrasonic  cleaning  apparatus  such  as  shown  in  FIG. 
9  cannot  readily  be  held  by  hand  due  to  the  length  or 

size  of  the  cleaning  apparatus  to  accommodate  the 
cleaning  of  the  pendants  of  a  particular  chandelier,  or 
the  cleaning  apparatus  cannot  be  comfortably  be  held 
by  hand  for  extended  periods  of  time  in  the  cleaning  of 

5  a  chandelier  having  a  very  large  number  of  pendants, 
e.  g.  thousands,  the  elevation  means  120  shown  in  FIG. 
5  can  advantageously  be  used. 

The  top  member  302  and  housing  324  can  be  pro- 
vided  of  aluminum  or,  if  desired,  of  a  plastic  such  as  poly- 

10  propylene.  Where  of  aluminum  the  top  member  and 
housing  are  desirably  painted  or  anodized.  Neverthe- 
less,  the  bottom  member  is  importantly  of  stainless 
steel,  e.g.  14-16  gauge,  rather  than  of  aluminum  as  the 
transducer  will  cause  undue  pitting  of  aluminum,  neces- 

15  sitating  frequent  replacement  of  the  bottom  member. 
This  is  undesirable  as  the  transducer  is  bonded  to  the 
bottom  end  of  the  bottom  member. 

Turning  now  to  FIG.  10,  there  is  shown  therein  still 
another  embodiment  of  ultrasonic  cleaning  apparatus 

20  according  to  the  invention.  The  cleaning  apparatus  400, 
as  shown  in  FIG.  10,  comprises  a  top  member  402  hav- 
ing  top  and  bottom  open  ends  404  and  406,  respectively, 
and  a  bottom  member  408,  the  same  as  do  the  embod- 
iments  of  the  invention  disclosed  earlier.  The  bottom 

25  member  408  is  defined  by  an  open  top  end  410  and  a 
closed  bottom  end  412.  Thus,  there  is  provided  a  cavity 
in  the  top  end  that  communicates  with  a  cavity  in  the 
bottom  end  of  the  cleaning  apparatus.  At  the  bottom  end 
of  the  top  member  there  is  provides  a  flange  41  4  which 

30  sits  upon  and  is  supported  the  flange  416  provided  at 
the  top  end  of  the  bottom  member.  In  the  flange  414, 
there  are  provided  threaded  openings  418,  420,  422, 
and  424.  These  openings  are  in  direct  opposition  to  the 
openings  426,  428,  430,  and  432,  respectively,  provided 

35  in  the  flange  416.  Through  these  latter  openings  pass 
threaded  members  434,  436,  and  438.  It  will,  of  course, 
be  appreciated  that  a  like  threaded  member  (not  shown) 
is  provided  for  the  opening  426.  Thus,  the  top  and  bot- 
tom  members  can  be  provided  in  detachable  connection 

40  with  one  another.  Although  not  shown  in  the  drawings, 
there  will  be  provided  a  suitable  gasket  to  provide  a  good 
seal  at  the  connection  of  the  two  members.  A  transducer 
(not  shown)  is  provided  in  the  bottom  member,  Thus, 
the  bottom  member,  in  this  case,  will  serve  as  a  housing 

45  for  the  transducer,  the  bottom  surface  of  the  transducer 
being  fixedly  connected  to  the  inside  surface  of  the  bot- 
tom  end  of  the  bottom  member.  Nevertheless,  in  some 
cases,  the  ultrasonic  transducer  is  attached  directly  to 
the  bottom  of  the  top  member-  thereby  serving  as  a  clo- 

50  sure  and  the  bottom  member  merely  being  a  protective 
housing  for  the  transducer.  With  such  apparatus,  a  cav- 
ity  measuring  about  3"  x  3"  x  6"  and  holding  about  3  3/4 
cups  of  water  will  be  found  to  produce  good  results.  The 
ultrasonic  transducer  used  in  this  apparatus  is  prefera- 

55  bly  the  same  as  that  earlier  disclosed. 
In  FIG.  12,  there  is  shdwn  still  another  embodiment 

of  ultrasonic  cleaning  apparatus  500  according  to  the 
invention.  Thus  apparatus  comprises  a  body  member 
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502  having  an  open  top  504  end  and  a  closed  bottom 
end  506.  Thus,  there  is  provided  a  cavity  508  for  location 
of  water  or  other  cleaning  solution  for  the  cleaning  of  the 
pendants  or  festoons  of  a  chandelier,  as  later  more  fully 
disclosed.  The  body  member  502  is  further  defined  by 
parallel  side  walls  512  and  514.  Attached  to  the  side  wall 
514,  as  shown  in  the  drawing  is  a  vertically  disposed 
cover  member  516  having  a  planar  inner  face  518  and 
a  parallel  planar  outer  face  520.  The  cover  is,  desirably, 
detachably  connected  at  it  inner  face  51  8  to  the  side  wall 
514  of  the  body  member.  Located  inside  the  housing  is 
a  so-called  "pancake"  or  "sandwich"  transducer  522 
known  to  those  skilled  in  the  art.  Such  a  transducer  is 
of  light  weight  and  thin  and  comes  in  various  sizes,  e. 
g.,  2",  3",  and  6"  diameters.  Accordingly,  a  very  compact 
cleaning  apparatus  is  provided.  The  face  of  the  trans- 
ducer  is  fixedly  secured  to  the  side  wall  51  4  of  the  body 
member.  The  transducer  is  connected  to  a  generator  in 
usual  manner  which,  in  turn,  is  connected  to  a  source 
of  electricity  (not  shown).  Thus,  the  sonic  waves  radiate 
from  the  transducer  in  mostly  horizontal  manner  toward 
the  immersed  pendants  or  beads  being  cleaned  rather 
than  in  a  vertical  manner,  as  in  the  other  embodiments 
of  the  invention  disclosed  heretofore.  The  body  member 
in  this  ultrasonic  cleaning  apparatus  should  be  of  stain- 
less  steel  to  reduce  the  pitting  by  the  action  of  the  trans- 
ducer. 

To  the  outer  surface  of  the  cover  520  there  is  at- 
tached  a  handle  524  for  hand  holding  of  the  ultrasonic 
cleaning  apparatus  500.  The  handle  can  be  fixedly  con- 
nected  to  the  cover,  or  detachably  connected,  as  earlier 
disclosed.  This  cleaning  apparatus,  advantageously,  is 
compact  in  design,  of  low  weight,  and  quiet  easy  to  han- 
dle  and  maneuver  because  of  the  use  of  the  pancake 
transducer.  Nevertheless,  it  will  be  found  to  provide  a 
satisfactory  cleaning  ofthe  chandeliers,  particularly 
where  shorter  length  pendants  or  festoons  of  beads  are 
to  be  cleaned. 

Turning  now  to  FIG.  13,  there  is  shown  a  chandelier 
600  comprising  a  plurality  of  festoons  602,  each  com- 
prising  a  plurality  of  beads  604.  The  festoons,  in  general, 
are  connected  at  their  top  ends  to  a  top  mount  606  of 
circular  shape.  The  bottom  ends  of  the  festoons  are  de- 
tachably  connected  to  a  bottom  mount  608,  also  of  cir- 
cular  shape.  Intermediate  the  top  and  bottom  mounts 
there  is  provided  a  circular  ring  610  having  cuts  provided 
therein  for  maintaining  the  festoons  in  alignment  from 
top  to  bottom  and  separated  from  one  another.  Several 
of  the  festoons,  as  shown  in  FIG.  14,  are  detached  at 
their  bottom  ends  for  in  situ  ultrasonic  cleaning  of  the 
beads  and  chains  making  up  the  festoons.  The  cleaning 
can  be  readily  accomplished  by  the  ultrasonic  cleaning 
apparatus  such  as  disclosed  in  FIG.  12.  Apparatus  hav- 
ing  a  cavity  4  1/2"  x  2"  x  7  1/2"  will  be  found  quite  satis- 
factory  in  the  cleaning  of  the  festoons.  Such  a  cavity  will 
hold  about  4  1/2  cups  of  water.  The  "pancake"  transduc- 
er  is  available  commercially  from  Branson  under  the 
trade  designation  Vernitron  854  (pancake  type)  and  has 

an  output  of  40  khz.  Those  skilled  in  the  art,  however, 
will  readily  appreciate  that  the  festoons  of  the  chandelier 
can  be  cleaned  by  any  of  the  ultrasonic  cleaning  appa- 
ratus  disclosed  herein.  And,  moreover,  apparatus  such 

5  as  disclosed  in  FIG.  12  can  be  used  in  the  cleaning  of 
pendants  as  well  as  festoons  of  beads.  The  size  of  the 
cavity,  however,  particularly  the  depth  will  be  deter- 
mined,  in  this  case,  by  the  length  of  the  pendants  to  be 
cleaned. 

10  Of  great  advantage,  in  the  case  of  the  hand-held 
apparatus  is  that  a  generator  used  with  the  transducer 
of  very  compact  size.  That  makes  it  particularly  suitable 
for  portability,  the  same  as  is  the  cleaning  apparatus. 
Thus,  it  will  be  found  that  ,  at  least  in  some  applications, 

is  the  size  of  the  ultrasonic  generator  is  such  that  it  can  be 
carried  on  one's  person  e.g.,  in  a  holster  provided  on  a 
belt. 

The  side  mounted  transducer  such  as  shown  in  FIG. 
1  2  is  not  limited  to  that  embodiment  of  the  invention.  The 

20  ultrasonic  cleaning  apparatus,  for  example,  shown  in 
FIG.  9  and  10  can  also  advantageously  be  provided  with 
side  mounting  of  the  transducer  rather  than  mounting 
the  transducer  to  the  bottom  member,  at  least  in  some 
applications.  The  side  mounting  of  a  transducer,  quite 

25  advantageously,  can  save  in  the  overall  cost  of  the 
cleaning  apparatus,  as  the  bottom  member  is  eliminat- 
ed.  It  can  also  provide  for  greater  portability. 

Those  skilled  in  the  art  will  readily  appreciate  that 
the  top  and  bottom  members  of  the  ultrasonic  cleaning 

30  apparatus  shown  in  FIGS.  6,  9,  and  10  need  not  be  de- 
tachably  connected;  however,  this  is  most  preferred  as 
it  will  provide  greater  usefulness  in  the  apparatus.  Such 
detachability  allows  for  a  variety  of  top  members  of  dif- 
ferent  sizes  and  configurations  to  be  used  with  a  bottom 

35  member  of  only  one  size  and  configuration.  With  the  use 
of  the  compact  ultrasonic  cleaning  apparatus  of  the  in- 
vention,  the  power  to  the  ultrasonic  transducer  can  be 
left  on  continuously  during  the  cleaning  of  a  chandelier. 
Thus,  the  operator  need  not  turn  off  the  cleaning  appa- 

40  ratus  when  moving  from  one  group  of,  e.g.,  pendants, 
to  be  cleaned  to  another.  This  is  believed  advantageous 
as  it  appears  to  degas  the  water,  providing  for  better 
cleaning. 

The  ultrasonic  cleaning  of  the  pendants  or  festoons 
45  of  a  chandelier  using  cleaning  apparatus  in  accordance 

with  the  invention  can  be  done  whenever  desired,  i.e., 
when  the  chandeliers  appears  to  need  cleaning  or  on  a 
set  schedule,  say  every  five  or  six  months,  to  better 
maintain  the  attractiveness  of  the  chandelier.  Quite  ad- 

50  vantageously  the  apparatus  of  the  invention  offers  econ- 
omies  that  makes  such  cleaning  of  chandeliers  more  at- 
tractive  than  heretofore. 

It  will  be  understood  that  various  changes  in  the  de- 
tails,  materials,  arrangement  of  parts,  and  operational 

55  conditions  which  have  been  herein  described  and  illus- 
trated  in  order  to  explain  the  nature  of  the  invention  and 
its  operation  may  be  made  by  those  skilled  in  the  art 
within  the  principals  and  scope  of  the  invention. 

16 
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Claims 

1.  Ultrasonic  cleaning  apparatus  characterized  by: 

(a)  a  vertically  disposed  tubular  shaped  top 
member,  a  top  end  and  a  bottom  end  being  pro- 
vided  in  the  top  member,  said  top  and  bottom 
ends  being  open; 
(b)  a  vertically  disposed  tubular  shaped  bottom 
member,  a  top  end  and  a  bottom  end  being  pro- 
vided  in  the  bottom  member,  said  top  end  of  the 
bottom  member  being  open  and  communicat- 
ing  with  the  open  bottom  end  of  the  top  mem- 
ber,  a  closure  being  provided  in  said  bottom  end 
of  the  bottom  member  for  closing  said  bottom 
end,  the  closure  being  defined  by  a  top  surface 
and  a  bottom  surface;  and 
(c)  an  ultrasonic  transducer  being  operatively 
associated  with  the  bottom  member. 

2.  Ultrasonic  cleaning  apparatus  according  to  Claim 
1,  characterized  by  a  scale  being  provided  in  the 
top  member,  said  scale  being  divided  into  predeter- 
mined  increments  and  extending  downwardly  from 
the  open  top  end  of  the  top  member. 

3.  Ultrasonic  cleaning  apparatus  according  to  Claim 
1  ,  characterized  by  a  temperature  gauge  being  pro- 
vided  on  the  top  member. 

4.  Ultrasonic  cleaning  apparatus  according  to  Claim 
1  ,  characterized  by  a  thread  pattern  being  provided 
on  each  of  the  top  and  bottom  members  so  that  the 
top  and  bottom  members  are  detachably  connected 
together. 

5.  Ultrasonic  cleaning  apparatus,  characterized  by: 

(a)  a  body  member,  parallel  side  walls  defining 
said  body,  and  an  open  top  end  and  closed  bot- 
tom  end  further  defining  the  body  member; 
(b)  a  housing  being  connected  to  one  of  said 
parallel  side  walls,  a  side  wall  defining  said 
housing,  said  side  wall  being  spaced  from  and 
parallel  to  said  one  of  said  parallel  side  walls  of 
the  body  member;  and 
(c)  an  ultrasonic  transducer  being  located  with- 
in  said  housing,  a  face  defining  the  ultrasonic 
transducer,  said  face  of  the  transducer  being 
connected  directly  to  the  same  side  wall  of  the 
body  member  as  the  housing. 

6.  Process  of  cleaning  chandeliers  comprising  a  plu- 
rality  of  downwardly  extending  pendants  character- 
ized  by  the  following  steps: 

(a)  providing  a  hand-holdable  ultrasonic  clean- 
ing  apparatus,  characterized  by: 

(1  )  a  vertically  disposed  top  member,  a  top 
end  and  a  bottom  end  being  provided  in  the 
top  member,  said  top  and  bottom  ends  be- 
ing  open; 

5  (2)  a  vertically  disposed  bottom  member,  a 
top  end  and  a  bottom  end  being  provided 
in  the  bottom  member,  said  top  end  of  the 
bottom  member  being  open  and  communi- 
cating  with  the  open  bottom  end  of  the  top 

10  member,  a  closure  being  provided  in  said 
bottom  end  of  the  bottom  member  for  clos- 
ing  the  bottom  end,  said  closure  having  a 
top  and  bottom  surface;  and 
(3)  an  ultrasonic  transducer,  a  top  surface 

is  defining  said  ultrasonic  transducer,  the  top 
surface  of  the  ultrasonic  transducer  being 
connected  to  the  bottom  surface  of  the  clo- 
sure; 

20  (b)  providing  cleaning  liquid  in  the  ultrasonic 
cleaning  apparatus  for  the  cleaning  of  the  plu- 
rality  of  downwardly  extending  pendants  of  the 
chandelier; 
(c)  immersing  at  least  one  of  the  downwardly 

25  extending  pendants  of  the  chandelier  in  said 
cleaning  liquid;  and 
(d)  cleaning  of  the  said  at  least  one  of  the  down- 
wardly  extending  pendants  in  situ. 

30  7.  Means  for  the  raising  and  lowering  of  ultrasonic 
cleaning  apparatus  of  predetermined  weight  in  a 
vertically  disposed  manner  for  the  cleaning  of  a 
chandelier  in  situ  comprising  a  plurality  of  elongated 
pendants,  each  said  plurality  of  pendants  being  de- 

35  fined  by  top  and  bottom  ends  and  being  attached  at 
the  top  ends  thereof,  the  pendants  each  being  sus- 
pended  vertically  downwardly  from  the  chandelier 
and  being  free  at  the  bottom  end  thereof,  charac- 
terized  by: 

40 
(a)  a  first  vertically  disposed  elongated  member 
being  defined  by  top  and  bottom  ends  and  be- 
ing  located  in  a  predetermined  vertical  plane; 
(b)  elongated  top  and  bottom  horizontally  dis- 

45  posed  members  in  spaced  apart  parallel  rela- 
tionship  to  one  another  and  being  located  in  the 
same  vertically  disposed  plane  as  said  first  ver- 
tically  disposed  member,  each  of  the  top  and 
bottom  elongated  members  being  defined  by  a 

so  distal  end  and  a  proximal  end,  the  top  elongat- 
ed  member  being  of  a  predetermined  length 
longer  than  the  bottom  elongated  member,  and 
the  distal  ends  of  each  of  said  top  and  bottom 
members  being  pivotally  connected  to  said  first 

55  vertically  disposed  member  adjacent  the  bot- 
tom  end  of  said  first  vertically  disposed  mem- 
ber; 
(c)  means  provided  at  the  top  end  of  the  first 
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vertically  disposed  member  for  supporting  of 
the  ultrasonic  cleaning  apparatus  in  a  horizon- 
tally  disposed  manner  while  such  apparatus  is 
being  raised  and  lowered  and  while  the  clean- 
ing  apparatus  is  in  the  raised  position  for  per-  s 
forming  the  cleaning  operation; 
(d)  a  second  vertically  disposed  member 
spaced  apart  from  the  first  vertically  disposed 
member  and  in  parallel  relationship  to  said  first 
member,  said  second  vertically  disposed  mem-  10 
ber  being  in  the  same  vertical  plane  as  the  first 
vertically  disposed  member  and  the  plane  de- 
fined  by  the  top  and  bottom  elongated  mem- 
bers,  the  second  vertically  disposed  member 
being  defined  by  top  and  bottom  ends,  the  top  15 
end  of  said  second  vertically  disposed  member 
being  pivotally  connected  to  the  top  elongated 
member  at  a  point  between  the  distal  and  prox- 
imal  ends  of  the  top  elongated  member  where- 
by  the  second  vertically  disposed  member  20 
functions  as  a  fulcrum  for  the  top  elongated 
member,  the  proximal  end  of  the  bottom  elon- 
gated  member  being  pivotally  connected  to 
said  second  vertically  disposed  member  adja- 
cent  the  bottom  end;  25 
(e)  an  elongated  extension  means  of  predeter- 
mined  length  defined  by  an  inner  end  and  ter- 
minating  in  a  handle  end  attached  to  the  prox- 
imal  end  of  the  top  member;  and 
(f)  means  to  lock  the  top  and  bottom  elongated  30 
members  in  the  raised  position  so  that  the  ul- 
trasonic  cleaning  apparatus  is  maintained  in 
the  desired  elevated  position. 
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