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Transformer  tank. 

©  A  transformer  arrangement  including  a  tank  (5) 
having  opposite  tank  walls  (21,  23)  and  horizontal 
braces  (55,  57)  on  one  side  of  the  walls  and  vertical 
fins  (13,  15)  on  the  other  for  stiffening  the  walls 
against  deflection.  A  transformer  assembly  (7)  in- 
cluding  a  transformer  mounting  frame  (11)  and  a 
transformer  (9)  within  the  frame  (11)  is  mounted  in 
the  tank  with  the  end  frame  members  (47,  49)  se- 
cured  to  the  braces  (55,  57)  so  as  to  prevent  lateral 
movement  of  the  assembly  (7)  when  an  overcurrent 
condition  occurs. 
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TRANSFORMER  TANK 

only,  in  the  accompanying  drawings,  wherein: 
Figure  1  is  a  vertical  sectional  view  through 

a  three-phase  transformer  arrangement;  and 
Figure  2  is  an  exploded  view  of  the  support 

s  frame  and  tank  of  the  transformer  arrangement  of 
Figure  1  . 

In  Figure  1  a  transformer  structure  is  generally 
indicated  at  3  and  it  comprises  a  tank  5  which 

10  contains  a  transformer  assembly  7  which,  in  turn, 
includes  a  transformer  unit  9  and  a  mounting  frame 
11.  The  transformer  structure  also  includes  a  plu- 
rality  of  similar  heat  exchanger  fins  13,  15,  17 
extending  vertically  along  the  end  and  side  walls  of 

T5  the  tank  5  (Fig.  2).  The  tank  5  contains  a  dielectric 
or  cooling  fluid  having  a  level  19. 

The  tank  5  comprises  a  pair  of  opposite  end 
walls  21,  23  and  a  pair  of  opposite  side  walls  25, 
27.  As  shown  in  Figure  2,  the  end  walls  include 

20  outlet  and  inlet  openings  29,  31  in  the  end  walls  21 
and  23,  and  the  side  wall  25,  include  inlet  and 
outlet  openings  35,  33.  The  outlet  openings  29,  33 
enable  the  dielectric  or  cooling  fluid  at  the  level  1  9 
to  enter  the  several  heat  exchangers  13,  15,  17, 

25  and  reenter  the  tank  at  the  lower  inlet  openings  31  , 
35.  As  shown  in  Figure  1  when  the  transformer 
assembly  7  is  mounted  within  the  tank  5,  it  is 
supported  on  suitable  manner,  such  as  by  a  pair  of 
support  members  37,  on  a  bottom  wall  39  of  the 

30  tank  and  below  a  top  wall  or  cover  41  . 
In  accordance  with  this  invention  the  trans- 

former  unit  9  is  a  polyphase  structure,  such  as 
three  phase,  including  three  similar  coils  43  and 
four  cores  45  of  conventional  construction.  The 

35  transformer  unit  9  is  contained  within  the  mounting 
frame  1  1  which  is  a  U-shaped  structure  comprised 
of  end  frame  members  47,  49  and  a  bottom  frame 
member  51  which  are  preferably  integral.  The 
mounting  frame  11  also  includes  a  removable  top 

40  frame  member  53.  When  the  frame  members  47- 
53  are  completely  assembled,  the  core/coil  assem- 
bly  43,  45  is  rigidly  retained  in  place  with  opposite 
ends  of  the  top  frame  member  53  secured  to  the 
upper  ends  of  the  end  frame  members  47,  49  in  a 

45  suitable  manner  such  as  by  bolts.  When  assem- 
bled  the  transformer  assembly  7  is  lowered  into 
place  between  the  end  walls  21  ,  23. 

More  particularly,  the  transformer  assembly  7 
is  centrally  disposed,  or  positioned  off-center  as 

so  desired,  between  the  end  walls  21,  23  by  brace 
means  including  a  pair  of  upper  and  lower  braces 
55,  57  at  each  wall  21,  23.  Preferably,  the  brace 
means  includes  packing  material  59  between  the 
braces  55,  57,  and  the  respective  walls  47  or  49. 

The  braces  55,  57  are  horizontally  disposed  in 

This  invention  relates  to  a  transformer  tank  that 
is  subjected  to  internal  pressures  occurring  as  the 
result  of  overcurrent  conditions  during  operation  of 
a  transformer. 

Tanks  containing  a  transformer  submerged  in 
cooling  fluid  are  normally  subjected  to  overcurrent 
conditions,  such  as  short  circuits,  across  the  sec- 
ondary  and  load  conductors.  Transformers,  such  as 
a  three-phase  distribution  transformer,  are  com- 
prised  of  a  core/coil  assembly  which  is  mounted 
within  a  mounting  or  U-frame  for  holding  the  as- 
sembly  intact  during  handling  and/or  shipping.  The 
core/coil  assembly  together  with  the  mounting 
frame  are  in  turn  mounted  within  a  reinforcing 
frame  when  installed  within  a  transformer  tank.  The 
function  of  the  reinforcing  frame  is  to  limit  or  sub- 
due  any  expansive  movements  of  the  transformer 
resulting  from  expansive  pressures  incurred  by  the 
transformer  coils  due  to  overcurrent  conditions 
such  as  short  circuits.  Because  of  the  reinforcing 
frame,  a  tank  is  required  which  is  large  enough  to 
enclose  the  assembly  of  the  transformer,  mounting 
frame,  and  reinforcing  frame,  which  in  turn  requires 
a  relatively  large  volume  of  cooling  fluid.  Con- 
sequently,  the  transformer  structure  is  involved  and 
quite  costly. 

It  is  therefore  the  principal  object  to  provide  a 
transformer  tank  which  is  relatively  small  and  in- 
expensive,  yet  is  capable  of  withstanding  the  forces 
generated  by  overcurrent  conditions. 

With  this  object  in  view,  the  present  invention 
resides  in  a  transformer  arrangement,  comprising: 
a  tank  having  opposite  tank  walls;  and  a  trans- 
former  assembly  disposed  within  the  tank,  char- 
acterized  in  that  horizontally  extending  brace 
means  are  mounted  opposite  one  another  on  the 
inner  faces  of  opposite  tank  walls  and  vertically 
extending  heat  exchanger  fins  are  mounted  on  the 
outer  faces  of  said  opposite  tank  walls  so  as  to 
provide  for  stiffening  the  opposite  walls  against 
deflection,  and  that  said  transformer  assembly  is 
securely  supported  in  said  tank  in  firm  engagement 
with  said  brace  means  so  as  to  prevent  relative 
motion  between  said  transformer  assembly  and 
said  tank  when  the  transformer  assembly  is  sub- 
jected  to  large  force  under  overcurrent  conditions. 

With  the  arrangement  according  to  the  inven- 
tion,  the  walls  retaining  the  transformer  assembly  in 
position  are  so  stiff  that  no  additional  frame  struc- 
ture  is  required  for  secure  mounting  of  the  trans- 
former  assembly. 

The  invention  will  become  more  readily  appar- 
ent  from  the  following  description  of  a  preferred 
embodiment  thereof  shown,  by  way  of  example 
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stiffening  the  opposite  walls  against  deflection,  and 
that  said  transformer  assembly  (7)  is  securely  sup- 
ported  in  said  tank  (5)  in  firm  engagement  with  said 
brace  means  (55,  57)  so  as  to  prevent  relative 
motion  between  said  transformer  assembly  (7)  and 
said  tank  (5)  when  the  transformer  assembly  (7)  is 
subjected  to  large  force  under  overcurrent  con- 
ditions. 

2.  A  transformer  arrangement  according  to 
claim  1  ,  characterized  in  that  the  brace  means  (55, 
57)  consist  of  rigid  channels  and  the  transformer 
assembly  (7)  includes  a  mounting  frame  (11)  with 
opposite  end  frame  structures  (47,  49)  mounted  to 
the  rigid  channels,  with  packing  material  (59)  dis- 
posed  between  the  frame  structures  (47,  49)  and 
the  tank  walls  (21,  23)  between  the  rigid  channels 
(55,  57). 

3.  A  transformer  arrangement  according  to 
claim  2,  characterized  in  that  the  rigid  channels 
(55,  57)  are  welded  in  place  on  their  respective 
walls  (21  ,23)  and  the  end  frame  structures  (47,  49) 
are  bolted  onto  the  rigid  channels  (55,  57). 

spaced  relation  on  each  end  wall,  and  are  secured 
in  place  such  as  by  welding.  Each  brace  55,  57 
may  be  provided  with  a  plurality  of  holes  61  which 
are  aligned  with  corresponding  holes  63  on  the 
corresponding  end  frame  members  47,  49. 

When  the  transformer  assembly  7  is  secured  in 
place,  the  end  frame  members  47,  49  are  mounted 
tightly  by  bolts  extending  through  aligned  holes  63, 
61  to  the  end  walls  21  ,  23  to  prevent  movement  of 
the  transformer  assembly  7  with  respect  to  the 
interior  walls  of  the  tank.  In  addition,  the  packing 
material  59  which  is  disposed  between  the  cor- 
responding  end  frames  47,  49  and  the  braces  55, 
57  inhibits  any  movement  whatsoever  of  the  end 
frame  members  47,  49,  when  the  coil/core  assem- 
bly  undergoes  an  overcurrent  condition.  The  pack- 
ing  material  is  necessary  in  addition  to  the  braces 
55,  57  in  order  to  avoid  any  initial  minute  move- 
ment  of  the  transformer  assembly  7.  By  avoiding 
any  small  or  initial  movement,  shifting  of  the  overall 
transformer  assembly  7  and  therefore  destruction 
of  the  transformer  is  avoided. 

Manifestly,  the  braces  55,  57  distribute  any 
pressure  applied  during  an  overcurrent  condition 
over  the  entire  surfaces  of  the  tank  end  walls  21, 
23.  The  heat  exchangers  13,  15,  in  addition  to 
cooling  the  coolant  fluid  serve  to  reinforce  the  walls 
21,  23  against  deformation  or  destruction  which 
otherwise  might  occur  during  an  overcurrent  con- 
dition  in  the  transformer. 

In  conclusion,  it  is  pointed  out  that  the  trans- 
former  structure  of  this  invention  significantly  re- 
duces  the  cost  of  a  three-phase  distribution  trans- 
former  core/coil  assembly  by  utilizing  the  tremen- 
dous  mechanical  strength  of  the  side  wall  cooling 
fins  or  heat  exchangers  which  in  conjunction  with 
the  welded  horizontal  channel  braces  on  the  inside 
walls  facilitate  the  distribution  of  the  overcurrent 
forces  evenly  along  the  side  walls.  Finally,  the  use 
of  a  more  simplified  U-frame  support  assembly  for 
the  transformer  permits  the  use  of  a  smaller  tank 
than  was  feasible  with  transformer  tanks  of  prior 
construction  which,  by  necessity,  included  a  mas- 
sive  reinforcing  frame. 
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Claims 

1  .  A  transformer  arrangement,  comprising: 
a  tank  (5)  having  opposite  tank  walls  (21,  23,  25, 
27);  and 
a  transformer  assembly  disposed  within  the  tank 
(5),  characterized  in  that  horizontally  extending 
brace  means  (55,  57)  are  mounted  opposite  one 
another  on  the  inner  faces  of  opposite  tank  walls 
(21,  23)  and  vertically  extending  heat  exchanger 
fins  (13,  15)  are  mounted  on  the  outer  faces  of  said 
opposite  tank  walls  (21,  23)  so  as  to  provide  for 
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