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Description 

Background  of  the  invention 
The  present  invention  relates  to  a  method  for 

nanufacturing  heat  transfer  element  sheets  from 
3  roll  of  sheet  material  for  stacking  within  an 
jlement  basket  of  the  type  typically  utilized  in  a 
•otary  regenerative  heat  exchanger.  More  particu- 
arly,  the  present  invention  relates  to  a  method  for 
nanufacturing  the  heat  transfer  sheets  to  facili- 
:ate  stacking  within  the  element  basket  wherein 
:he  cutting  of  the  sheet  material  is  controlled  to 
Droduce  sheets  which  when  stacked  alternately  in 
uxtaposition  within  the  element  basket  will  not 
lest. 

A  typical  rotary  regenerative  heater  has  a 
cylindrical  rotor  divided  into  compartments  in 
which  are  disposed  sheets  of  heat  transfer 
slement  supported  in  various  element  baskets 
mounted  in  the  rotor.  The  element  baskets  com- 
prise  open-ended  housings  such  as,  but  not 
limited  to,  the  element  baskets  disclosed  in  U.S. 
Patents  2,432,198;  3,314,472;  and  3,379,340.  As 
the  rotor  turns,  the  heat  transfer  element  sheets 
disposed  in  the  element  baskets  are  alternately 
exposed  to  a  stream  of  heating  gas  and  then  upon 
rotation  of  the  rotor  to  a  stream  of  cooler  air  or 
other  gaseous  fluid  to  be  heated.  As  the  heat 
transfer  element  sheets  are  exposed  to  the  heat- 
ing  gas,  they  absorb  heat  therefrom  and  then 
when  exposed  to  the  cool  air  or  other  gaseous 
fluid  to  be  heated,  the  heat  absorbed  from  the 
heating  gas  by  the  heat  transfer  element  sheets  is 
transferred  to  the  cooler  gas. 

Typically,  the  heat  transfer  element  sheets  are 
closely  stacked  in  spaced  relationship  within  the 
element  basket  to  provide  a  plurality  of  passage- 
ways  between  juxtaposed  plates  for  the  flow  of 
the  heat  exchange  fluid  therebetween.  Typically, 
the  heat  transfer  element  sheets  are  crimped  at 
frequent  and  generally  equally  spaced  intervals  to 
provide  notches  which  extend  outwardly  from  the 
sheet  for  spacing  the  stacked  sheets  from  each 
other.  The  spacers  formed  in  the  heat  transfer 
element  sheet  may  be  single-lobed  notches 
extending  outwardly  from  the  sheet  in  one  direc- 
tion  or  double-load  notches  extending  outwardly 
from  the  sheet  in  opposite  directions  as  shown  in 
U.S.  Patent  2,596,642,  or  the  spacers  may  com- 
prise  a  plurality  of  dimples  formed  in  the  sheet  as 
disclosed  in  U.S.  Patent  3,463,222.  When  the 
sheets  are  stacked  together  in  juxtaposition 
within  the  element  basket,  these  notches  or 
spacers  serve  not  only  to  maintain  adjacent 
sheets  at  their  proper  spacing,  but  also  to  provide 
support  between  adjacent  sheets  so  that  the  force 
that  is  placed  on  the  sheets  by  the  flow  of  heating 
fluid  through  the  baskets,  and  also  the  flow  of 
pressurized  cleaning  gas  through  the  baskets,  can 
be  equilibrated  between  the  various  sheets  mak- 
ing  up  the  heat  transfer  element  assembly  housed 
within  the  basket. 

In  forming  the  heat  transfer  element  basket 
assemblies,  the  heat  transfer  element  sheet 
material  is  drawn  from  a  coil  by  a  continuous 

rolling  process  and  passed  through  at  least  one 
press  which  crimps  the  notches  or  spaces  into 
heat  transfer  element  sheet.  The  individual  sheets 
are  then  cut  sequentially  from  the  notched  sheet. 

5  As  the  element  baskets  are  typically  in  the  form  of 
an  open-ended  right  trapazoidal  prism,  each  of 
the  individual  sheets  will  be  of  a  different  length 
so  that  when  the  individual  sheets  are  stacked 
endwise  within  the  element  basket,  they  will  fit 

io  snugly  therein.  As  the  individual  sheets  are  cut 
from  the  roll  of  sheet  material,  they  are  placed 
endwise  in  the  element  basket  in  juxtaposition 
with  each  other. 

Because  of  the  varying  length  of  the  individual 
15  sheets,  it  typically  occurs  in  the  typical  prior  art 

cutting  process  that  one  or  more  of  the  sheets 
making  up  the  heat  transfer  element  basket 
assembly  will  be  cut  at  a  length  such  that  its 
notches  coincide  with  the  notches  of  an  adjacent 

20  sheet.  This  results  in  the  notches  in  the  adjacent 
sheets  nesting  thereby  destroying  the  spacing 
between  the  two  sheets.  When  this  occurs,  the 
operator  must  stop  the  cutting  process  and  hand 
operate  the  machine  to  cut  a  new  plate  to  substi- 

25  tute  for  one  of  the  nesting  plates  in  such  a  manner 
that  the  notches  will  not  line  up.  After  this  has 
been  accomplished,  the  operator  may  reinitiate 
the  automatic  cutting  process.  However,  the  shut- 
ting  down  of  the  automatic  process  and  the  hand 

30  cutting  of  a  replacement  sheet  can  be  a  timely  and 
therefor  costly  endeavor. 

In  a  recently  developed  process  for  auto- 
matically  cutting  heat  transfer  element  sheets  in 
such  a  manner  as  to  preclude  the"  possibility  of 

35  nesting  between  adjacent  sheets  when  the  sheets 
are  stacked  in  the  element  basket  the  cutting 
process  is  controlled  such  that  a  plurality  of  first 
sheets  are  cut  from  the  notched  sheet  of  material 
so  that  each  of  the  first  subsheets  has  a  leading 

40  edge  sheared  along  a  first  line  spaced  a  fixed 
distance  from  the  nearest  notch  therein  and  so 
that  each  of  the  second  subsheets  has  a  leading 
edge  sheared  along  a  second  line  spaced  a  fixed 
distance  from  the  nearest  notch  therein,  the  fixed 

45  distances  being  different  by  a  fixed  amount  equal 
to  a  fraction  of  the  interval  between  the  equally 
spaced  notches,  preferably  equal  to  one-half  of 
that  interval.  Although  such  a  cutting  process 
does  insure  that  juxtaposed  subsheets  will  not 

so  nest  when  stacked  in  an  element  basket,  a  sub- 
stantial  amount  of  material  is  wasted  when  the 
first  and  second  sheets  are  cut  from  a  continuous 
sheet  of  material. 

55  Summary  of  the  invention 
The  object  of  the  present  invention  is  to  provide 

a  controlled  process  for  cutting  heat  transfer 
element  sheets  in  such  a  manner  so  as  to  pre- 
clude  nesting  between  adjacent  sheets  when 

60  stacked  in  the  element  basket,  while  permitting 
the  sheets  to  be  cut  in  order  from  a  continuous 
sheet  of  material  with  a  minimum  wastage  of 
material. 

The  present  invention  is  defined  in  the  indepen- 
65  dent  claims  as  a  method  for  controlling  the 
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cutting  of  heat  transfer  element  sheets  from  a 
continuous  sheet  of  material  being  passed 
beneath  cutting  shears  positioned  along  an 
assembly  line  for  subsequent  assembly  within 
an  element  basket  of  a  rotary  regenerative  heat 
exchanger  comprising: 

a.  a  drawing  sheet  of  transfer  element 
material  from  a  source  thereof; 

b.  forming  a  plurality  of  outwardly  extending 
notches  in  said  sheet  of  heat  transfer  element 
material,  the  notches  being  spaced  apart  at 
equal  spacing  intervals  along  the  length  of  said 
sheet; 

c.  shearing  a  leading  edge  on  a  first  subsheet 
along  a  first  line  disposed  transversely  across 
said  notched  sheet; 

d.  at  a  fixed  reference  location  upstream  of 
the  cutting  shears  with  respect  to  the  movement 
of  the  continuous  sheet,  detecting  the  location 
of  a  first  notch  in  said  notched  sheet  within  a 
span  of  one  notch  spacing  interval  upstream  of 
the  fixed  reference  location,  and  determining 
the  distance  therefrom  to  the  first  line  along 
which  the  leading  edge  was  sheared  on  said 
first  subsheet; 

e.  advancing  said  notched  sheet  a  desired 
length  and  shearing  a  trailing  edge  on  said  first 
subsheet  along  a  second  line  parallel  to  and 
spaced  from  said  first  line  whereby  said  first 
subsheet  is  sheared  to  fit  into  the  element  bas- 
ket; 

f.  detecting  the  location  of  a  second  notch  in 
said  notched  sheet  within  a  span  of  one  notch 
spacing  interval  upstream  of  the  fixed  reference 
location,  and  determining  the  distance  there- 
from  to  the  second  line  along  which  the  trailing 
edge  was  sheared  on  said  first  subsheet; 

g.  calculating  the  difference  in  distances 
between  the  location  of  the  first  notch  in  said 
notched  sheet  detected  in  step  (d.)  and  the  loca- 
tion  of  the  second  notch  in  said  notched  sheet 
detected  in  step  (f.); 

h.  comprising  the  difference  in  distances  cal- 
culated  in  step  (g.)  to  a  preselected  minimum 
tolerance  therefor; 

i.  if  the  difference  in  distances  calculated  in 
step  (g.)  is  at  least  equal  to  said  preselected 
minimum  tolerance,  proceeding  directly  to  step 
(k.); 

j.  if  the  difference  in  distances  calculated  in 
step  (g.)  is  less  than  said  preselected  minimum 
tolerance,  advancing  said  notched  sheet  an 
amount  about  equal  to  said  preselected  mini- 
mum  tolerance  and  shearing  a  leading  edge 
along  a  third  line  disposed  transversely  across 
said  notched  sheet  prior  to  proceeding  to  step 
(k.);  and 

k.  repeating  steps  (d.)  through  (j.)  in  succes- 
sion  until  the  element  basket  is  fully  stacked 
with  alternate  juxtaposed  subsheets. 

Brief  description  of  the  drawings 
A  more  complete  understanding  of  the  inven- 

tion,  and  a  better  realization  of  the  objects  ful- 
filled  by  the  invention,  may  be  realized  by  refer- 

ring  to  the  following  description  of  a  preferred 
embodiment  in  conjunction  with  the  accom- 
panying  drawing  in  which: 

Figure  1  is  a  diagrammatic  side  elevation  view 
5  of  a  manufacturing  assembly  line  embodying 

the  present  invention; 
Figures  2a,  2b  and  2c  are  side  elevation  views 

showing  the  various  sensing  means  on  the 
assembly  line  of  Figure  1  in  contact  with 

10  notches  of  first  and  second  cut  sheets; 
Figure  3  is  a  plan  view  looking  down  upon  the 

cut  heat  transfer  element  sheets  leaving  the 
shears  on  the  assembly  line  of  Figure  1;  and 

Figure  4  is  an  end  view  of  an  element  basket 
15  being  stacked  with  the  element  sheet  cut  in 

accordance  with  the  present  invention. 

Description  of  a  preferred  embodiment 
Referring  now  to  the  drawing,  and  more  par- 

20  ticularly  to  Figure  1,  there  is  depicted  therein  an 
assembly  line  of  apparatus  for  cutting  the  indivi- 
dual  heat  transfer  element  sheets  10  from  a 
continuous  sheet  12  of  each  transfer  element 
material  for  subsequent  assembling  within  an 

25  element  basket  50  disposed  at  the  end  of  the 
assembly  line.  To  begin  the  manufacturing  pro- 
cess,  a  continuous  sheet  12  of  the  particular 
heat  transfer  element  material  from  which  the 
individual  element  sheets  10  are  to  be  cut  is 

30  drawn  from  a  material  roll  14  which  is  rotatably 
held  on  a  support  16  whereby  the  material  may 
be  unrolled  by  a  relatively  light  pull  on  the 
material  and  supplied  to  the  forming  presses  18 
and  -20,  or  supplied  directly  to  the  feeder  rolls  22 

35  if  the  continuous  sheet  12  has  been  previously 
notched. 

The  forming  presses  18  and  20  are  actuated 
independently  by  means  not  illustrated  to 
impart  to  the  continuous  sheet  12  a  particular 

40  surface  impression  as  the  material  passes 
through  the  presses.  Typically,  the  first  roller 
press  18  would  impart  a  continuous  corrugation 
or  undulation  to  the  continuous  sheet  12  of  heat 
transfer  element  material.  Most  commonly,  this 

45  would  involve  imparting  to  the  material  a  con- 
tinuous  and  shallow  sine  wave-like  corrugation. 
The  second  forming  press  20  is  most  typically 
utilized  to  provide  spacer  notches  in  the  surface 
of  the  element  sheet  12.  These  notches  are 

so  usually  in  the  form  of  a  single  lobe  impressed  in 
the  material  to  extend  outwardly  in  one  direc- 
tion  or  double  lobes  having  one  lobe  extending 
outwardly  from  the  upper  surface  of  the 
material  and  another  lobe  extending  outwardly 

55  from  the  lower  surface  of  the  material. 
Additionally,  other  well-known  forms  of  notches 
ma,y  be  used.  These  notches  are  critical  as  they 
serve  to  properly  space  apart  the  heat  transfer 
element  sheets  10  when  they  are  placed  in  jux- 

60  taposition  within  the  element  basket  50.  The 
heating  gas  and  the  gas  to  be  heated  will  flow 
through  the  element  basket  50  through  the 
passages  60  established  between  the  juxtaposed 
element  sheets  10.  The  spacing  notches  24 

65  formed  in  the  element  sheet  10  serve  to  main- 
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tain  the  flow  passages  60  open . .  
The  corrugated  and  notched  material  leaving 

the  forming  presses  18  and  20  is  then  passed  by 
means  of  feeder  rolls  22  to  and  under  a  cutting 
shears  26.  The  feeder  rolls  22  are  driven  in  a  well- 
known  manner  to  pull  the  continuous  sheet  of 
material  12  along  the  assembly  line  to  the  cutting 
shears  26.  The  continuous  sheet  12  of  heat  trans- 
fer  element  material  is  passed  under  the  knife  26 
to  the  gauge  table  28.  A  trigger  30  operatively 
associated  with  the  gauge  table  28  may  be  moved 
adjustably  along  the  gauge  table  28  to  provide  a 
stop  against  which  the  material  12  will  abut  when 
the  amount  of  material  extending  beyond  the 
cutting  shears  26  to  the  trigger  30  is  equal  to  the 
desired  length  for  the  particular  heat  transfer 
element  sheet  10  being  cut.  The  means  for  adjust- 
ing  the  trigger  30  to  give  the  proper  length  for  the 
sheet  being  cut  is  well-known  in  the  art  and  will 
not  be  described  further  herein  as  it  does  not  itself 
constitute  a  part  of  the  present  invention. 

Once  the  trigger  30  has  been  properly  posi- 
tioned  on  the  gauge  table  28  and  the  continuous 
sheet  of  material  12  driven  by  the  feed  rollers  22 
to  abut  against  the  trigger  30,  the  cutting  shears 
26  is  activated  and  an  individual  element  sheet  10 
is  cut  from  the  continuous  sheet  of  material  12. 
After  the  element  sheet  10  has  been  cut,  the 
operator  will  remove  the  element  sheet  10  from 
the  gauge  table  28  and  insert  it  endwise  in  the 
element  basket  50  disposed  at  the  end  of  the 
assembly  line.  The  assembly  line  will  continue  in 
operation  with  individual  sheets  10  being  cut  and 
then  stacked  into  the  element  basket  50  until  the 
element  basket  50  has  been  packed  fully  with 
juxtaposed  element  sheets  10  as  shown  in  Figure 
3. 

In  accordance  with  the  present  invention,  the 
cutting  process  is  controlled  such  that  the  indivi- 
dual  element  sheets  10  are  cut  from  the  con- 
tinuous  sheet  1  2  of  heat  transfer  element  material 
in  such  a  manner  that  the  spacing  notches  24 
formed  in  the  element  sheet  12  as  it  passed 
through  the  press  20  cannot  nest  when  the 
element  sheets  10  are  arranged  in  juxtaposition 
within  the  element  basket  50.  To  accomplish  this 
objective,  a  sensor  assembly  40  having  a  plurality 
of  individual  sensing  elements  42  is  disposed 
upstream  of  the  shears  26  with  respect  to  the 
movement  of  the  continuous  sheet  1  2.  Each  of  the 
individual  sensing  elements  42  of  the  sensor 
assembly  40  detects  when  a  notch  24  in  the 
continuous  sheet  12  passes  thereunder.  It  is 
contemplated  within  the  scope  of  the  present 
invention  that  any  of  a  number  of  well-known 
commercially  available  sensors  may  be  utilized 
such  as  non-contact  proximity  sensors  or  any  of  a 
number  of  well-known  contact  type  sensors  such 
as  a  roller  tipped  limit  switch  type  sensor  will  be 
utilized  in  carrying  out  the  process  of  the  present 
invention. 

As  the  continuous  sheet  12  of  notched  heat 
transfer  element  material  passes  from  the  notch 
forming  press  20  to  the  cutting  shears  26,  the 
sensing  elements  42  of  the  sensor  assembly  40 

would  detect  the  passage  of  each  notch  24  there- 
under.  The  sensor  assembly  40  generates  a  signal 
which  indicates  which  of  the  plurality  of  sensing 
elements  42  is  in  contact  with  a  notch  at  any  given 

5  time.  Control  means  36  monitors  the  signal 
generated  by  the  sensor  assembly  40,  and,  when 
appropriate,  sends  a  control  signal  35  to  the 
cutting  shears  26  to  activate  the  shears.  The 
process  of  cutting  the  heat  transfer  element  10 

10  from  the  material  12  is  controlled  through  the 
control  means  36  in  accordance  with  the  method 
of  the  present  invention  as  will  be  described 
hereinafter. 

As  best  seen  in  Figure  2,  the  sensing  elements 
w  42  of  the  sensor  assembly  40  are  disposed  so  as 

to  span  or  very  nearly  span  the  distance  between 
adjacent  notches  on  the  heat  transfer  element 
sheet  12.  The  notches  on  the  heat  transfer 
element  sheet  12  are  formed  therein  at  equal 

20  intervals  a  few  inches  apart,  typically  three  inches 
apart.  In  the  preferred  embodiment  of  the  present 
invention  shown  in  Figure  2,  the  sensor  assembly 
40  has  twenty-five  sensing  element  disposed  one- 
eighth  inch  apart  so  as  to  span  the  three-inch 

25  spacing  between  notches.  At  any  given  time,  one 
and  only  one  of  the  sensing  elements  42  will  be 
positioned  to  detect  a  notch  in  the  continuous 
sheet  12. 

To  initiate  the  cutting  process,  the  continuous 
30  sheet  12  of  notched  sheet  transfer  element  is 

passed  under  the  shears  26  and  the  leading  edge 
1  1  of  the  first  heat  transfer  element  sheet  1  0  is  cut 
along  a  line  70.  With  the  continuous  sheet  12  of 
notched  sheet  element  material  positioned  under 

35  the  shears  26  for  the  cutting  of  the  leading  edge 
1  1  of  the  first  heat  transfer  element  10a,  one  of  the 
sensing  elements  42  of  the  sensor  assembly  40 
will  be  in  contact  with  a  notch  24  upstream  of  the 
shears  26.  The  sensor  assembly  40  will  generate  a 

40  signal  45  indicating  which  of  the  sensing 
elements  42  is  in  contact  with  the  notch  24  at  this 
time.  As  the  leading  edge  of  the  first  heat  transfer 
element  sheet  10a  is  cut,  control  means  36  will 
receive  at  its  first  register  37  the  signal  45  from 

45  the  sensor  assembly  40  indicating  which  of  the 
sensing  elements  42  to  the  sensor  assembly  40  is 
detecting  a  notch.  Control  means  36  will  store  this 
information  for  subsequent  use. 

After  the  leading  edge  11  has  been  cut  on  the 
50  first  heat  transfer  element  sheet  10a,  the  con- 

tinuous  sheet  1  2  of  notched  heat  transfer  element 
material  is  advanced  to  abut  the  trigger  stop  30  on 
the  gauge  table  28  which  has  been  previously 
adjusted  so  that  the  length  of  the  sheet  12 

55  extending  between  the  trigger  stop  30  and  the 
cutting  shears  26  will  be  equal  to  the  desired 
length  of  the  first  heat  transfer  element  sheet  1  0a. 
The  cutting  shears  26  is  then  again  activated  to 
cut  the  sheet  12  along  a  line  80  to  produce  a 

so  trailing  edge  13  on  the  first  heat  transfer  sheet 
element  10a.  The  first  heat  transfer  element  sheet 
10a  is  then  ready  for  packing  in  the  element 
basket  50. 

When  the  continuous  sheet  12  of  notched  heat 
65  transfer  element  material  is  positioned  against 

4 
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he  trigger  stop  30  for  cutting  of  the  trailing  edge 
3  on  the  first  heat  transfer  element  sheet  10a,  a 
lotch  will  again  be  in  contact  with  one  of  the 
:ensing  elements  42  on  the  sensor  assembly  40 
ipstream  of  the  cutting  shears  26.  The  sensor 
issembly  40  is  now  generating  a  signal  45  which 
s  indicative  of  which  sensing  element  42  is  now 
n  contact  with  a  notch.  Upon  the  cutting  of  the 
railing  edge  13  on  the  first  heat  transfer  element 
sheet  10a,  the  control  means  36  receives  at  its 
second  register  39  the  signal  45  from  the  sensor 
assembly  40  indicating  which  sensing  element  42 
s  now  detecting  a  notch  24  on  the  sheet  12  of 
leat  transfer  element  material  upstream  of  the 
>hears. 

At  this  point,  control  means  36  compares  the 
wo  readings  of  notch  location  which  it  has 
■eceived  from  the  sensor  assembly  40  and  cal- 
;uiates  the  distance  between  the  sensed  position 
Df  the  two  notches.  Control  means  36  will  then 
;ompare  this  calculated  distance  to  a  preselected 
minimum  distance  which  must  be  maintained 
Detween  consecutive  sensed  notched  location 
■eadings  in  order  to  insure  that  nesting  between 
adjacent  sheets  will  not  occur.  If  the  calculated 
distance  is  greater  than  the  preselected  mini- 
mum,  the  trailing  edge  13  of  sheet  10a  will 
coincide  with  the  leading  edge  15  of  the  next 
sheet  10b  to  cut.  Therefore,  the  continuous  sheet 
12  of  heat  transfer  element  material  is  again 
advanced  to  abut  the  trigger  stop  30  on  the  gauge 
table  28  which  has  been  previously  adjusted  so 
that  the  length  of  the  continuous  sheets  12 
extending  beyond  the  trigger  stop  30  and  the 
cutting  shears  26  is  equal  to  the  desired  length  of 
the  second  heat  transfer  element  sheet  10b  to  be 
cut.  Then,  the  cutting  shears  26  is  again  activated 
to  cut  the  continuous  sheet  1  2  to  provide  a  trailing 
edge  17  on  the  element  sheet  10b.  The  element 
sheet  10b  is  then  removed  from  the  gauge  table 
28  by  the  operator  and  stacked  edgewise  in  the 
element  basket  50  in  juxtaposition  to  the  heat 
transfer  element  sheet  10a  which  had  been  just 
previously  cut  and  packed  in  the  element  basket 
50. 

If,  however,  the  calculated  distance  between 
the  sensed  notch  locations  is  less  than  the  pre- 
selected  minimum  value,  the  continuous  sheet  12 
of  heat  transfer  element  material  is  advanced  a 
small  amount,  such  as  a  distance  equal  to  the 
preselected  minimum  desired  distance  between 
notches.  In  so  doing,  the  position  of  the  notch  in 
the  second  sheet  10b  under  the  sensor  assembly 
40  has  been  changed  such  that  the  notch  is  now  in 
contact  with  a  different  sensing  element  42.  As 
the  continuous  sheet  12  of  heat  transfer  element 
material  has  been  advanced  by  a  slight  amount 
sufficient  to  ensure  that  the  calculated  distance 
will  now  be  greater  than  the  preselected  mini- 
mum  desired  value,  the  cutting  shears  26  will  be 
activated  by  the  control  means  36  to  cut  the 
leading  edge  15  on  the  second  heat  transfer 
element  sheet  10b  along  a  line  70'.  A  new  signal 
45  generated  by  the  sensor  assembly  indicating 
the  position  of  the  notch  relative  to  newly  cut 

leading  eage  it>  ana  receivea  Dy  me  control 
means  36  to  replace  the  previous  reading  indicat- 
ing  the  location  of  the  notch  in  the  second  sheet 
10b  relative  to  the  sensing  element  42.  The 

5  continuous  sheet  12  is  then  again  advanced  to 
abut  against  the  trigger  stop  30  on  the  gauge 
table  28  which  has  been  previously  adjusted  so 
that  the  length  of  the  continuous  sheet  1  2  extend- 
ing  between  the  trigger  stop  30  and  the  cutting 

o  shears  26  is  equal  to  the  desired  length  of  the 
second  heat  transfer  element  sheet  10b  to  be  cut. 
At  this  time,  the  cutting  shears  26  is  again  acti- 
vated  to  cut  the  continuous  sheet  12  along  a  line 
80'  to  provide  a  trailing  edge  17  on  the  second 

•5  heat  transfer  element  sheet  10b.  The  sheet  10b  is 
then  removed  from  the  gauge  table  28  by  the 
operator  and  stacked  edgewise  in  the  element 
basket  50  in  juxtaposition  to  the  first  heat  transfer 
element  sheet  1  0a  which  had  just  been  previously 

>.o  cut  and  packed  in  the  element  basket  50. 
The  previously  described  steps  are  then 

repeated  in  succession  with  the  control  means  36 
receiving  signal  45  from  the  sensor  assembly  40 
each  time  the  shears  26  cut  the  continuous  sheet 

!5  12  of  heat  transfer  element  material.  The  sensor 
assembly  40  continually  monitors  the  position  of 
an  upstream  notch  24  in  the  continuous  sheet  12 
relative  to  the  sensing  elements  42  and  con- 
tinuously  generates  the  signal  45  indicating  which 

w  of  the  sensing  elements  42  is  in  contact  with  the 
notch.  Control  means  36  compares  the  location  of 
the  notch  in  the  sheet  on  which  a  leading  edge  is 
to  be  cut  to  the  location  of  the  notch  in  the  sheet 
on  which  a  leading  edge  has  been  just  previously 

35  cut  so  as  to  insure  that  the  distance  from  the 
leading  edge  of  each  sheet  to  the  location  of  the 
sensed  upstream  notch  therein  is  sufficiently 
different  between  adjacent  sheets,  i.e.  greater 
than  the  minimum  preselected  value  for  such 

40  difference,  thereby  insuring  that  notches  in  adja- 
cent  sheets  will  not  nest  when  the  heat  transfer 
element  sheets  are  packed  in  the  element  basket 
50  as  shown  in  Figure  4. 

Referring  now  to  Figures  1  through  3,  an 
45  example  will  be  given  of  the  cutting  process  of  the 

present  invention  in  order  to  enhance  the  under- 
standing  thereof.  To  initiate  the  cutting  process, 
the  continuous  sheet  12  of  notched  heat  transfer 
element  material  is  passed  to  the  cutting  shears 

so  26  and  the  cutting  shears  26  are  activated  to  cut  a 
leading  edge  11  on  the  heat  transfer  element 
sheet  10a  along  a  line  70.  At  the  same  time,  a 
notch  24  on  the  first  heat  transfer  element  sheet 
10a  will  be  contact  with  one  of  the  sensing 

55  elements  42  of  the  sensor  assembly  40,  such  as 
sensing  element  42a  as  shown  in  Figure  2a  which 
corresponds  to  the  twelfth  sensing  element 
upstream  of  the  cutting  shears  26.  The  location  of 
this  notch  on  the  first  heat  transfer  element  sheet 

60  10a  at  sensing  element  42a  would  be  stored  by 
the  control  means  36  for  subsequent  use.  The 
continuous  sheet  12  is  then  advanced  to  abut  the 
trigger  stop  30  on  the  gauge  table  28  which  has 
been  previously  adjusted  so  that  the  length  of  the 

65  sheet  12  extending  between  the  trigger  stop  30 

b 
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and  the  cutting  shears  26  will  be  equal  to  the 
desired  length  of  the  element  sheet  10a.  The 
cutting  shears  26  is  then  again  activated  to  cut  the 
sheet  12  along  line  80  to  produce  the  trailing  edge 
13  on  the  element  sheet  10a.  As  the  trailing  edge 
13  is  cut  on  the  element  sheet  10a,  control  means 
36  would  again  receive  a  signal  from  the  sensor 
assembly  40  indicating  the  position  of  the  next 
notch  in  the  sheet  12  upstream  of  the  cutting 
shears  26.  This  would  be  the  first  upstream  notch 
in  the  next  heat  transfer  element  sheet  10b  to  be 
cut.  As  illustrated  in  Figure  2b,  the  notch  24  in  the 
next  sheet  10b  to  be  cut  would  be  contacting  a 
sensing  element,  such  as  sensing  element  42b,  at 
the  time  the  trailing  edge  1  3  is  cut  on  the  previous 
sheet  10a.  As  mentioned  previously,  if  the  dis- 
tance  between  the  sensed  notched  locations  on 
sheet  10a  and  10b  stored  by  the  control  means  36 
were  greater  than  the  preselected  minimum  toler- 
ance  on  this  distance,  the  control  means  36  would 
send  a  signal  33  to  the  drive  means  for  the  rolls  22 
to  advance  the  sheet  12  to  again  abut  the  trigger 
stop  30  and  cut  along  line  80'  the  trailing  edge  17 
on  the  element  sheet  10b.  In  such  a  case,  the 
leading  edge  15  on  the  element  sheet  10b  would 
coincide  with  the  trailing  edge  13  on  the  element 
sheet  10a  and  there  would  be  no  wastage  of  heat 
transfer  element  material  12. 

If,  however,  as  illustrated  in  Figures  2a  and  2b, 
the  notch  on  the  first  heat  transfer  element  sheet 
10a  was  positioned  at  sensing  element  42a,  the 
twelfth  sensing  element  upstream  of  the  cutting 
shears  26,  when  the  cutting  shears  26  cut  the 
leading  edge  11  on  the  first  sheet  10a,  and  the 
notch  24  in  element  sheet  10b  was  positioned  at 
the  notch  42b,  the  tenth  notch  upstream  of  the 
cutting  shears  26,  when  the  trailing  edge  13  was 
cut  on  the  element  sheet  10a,  the  distance 
between  the  two  notches  would  be  two  notch 
spacings  or  one-quarter  inch.  With  a  typical  value 
for  the  minimum  preselected  distance  between 
sense  notches  of  five-eighths  of  an  inch,  the 
distance  calculated  by  control  means  36  between 
the  notches  of  one-quarter  inch  would  be  less 
than  the  permitted  minimum  tolerance  and  con- 
trol  means  36  would  again  activate  the  drive 
means  to  advance  the  sheet  12  a  small  distance, 
such  as  five-eighths  inch,  i.e.  the  minimum  pre- 
selected  desired  distance  between  notches,  and 
the  notch  24  in  the  sheet  10b  would  be  moved  to  a 
position  closer  to  the  cutting  shears  26  and  now 
contact  sensing  elements  42c,  which  is  illustrated 
in  Figure  2c  as  being  the  fifth  element  upstream  of 
the  cutting  shears  26.  The  control  means  36 
would  now  again  calculate  the  distance  between 
the  sense  locations  of  the  notch  24  in  element 
sheet  10a  and  the  notch  24  in  element  sheet  10b 
to  be  seven  element  spacings  or  seven-eighths  of 
an  inch.  As  this  new  calculated  distance  would  be 
greater  than  the  preselected  minimum  distance  of 
five-eighths  of  an  inch,  the  control  means  36 
would  send  a  signal  35  to  the  cutting  shears  26  to 
cut  a  leading  edge  15  on  sheet  10b  along  line  80. 
Control  means  36  would  then  again  advance  the 
continuous  sheet  12  to  abut  the  trigger  stop  30 

which  has  been  previously  adjusted  so  that  the 
length  of  the  sheet  12  extending  between  the 
trigger  stop  30  and  the  cutting  shears  26  would  be 
equal  to  the  desired  length  of  the  element  sheet 

5  10b.  The  cutting  shears  26  would  then  be  again 
activated  to  cut  along  line  80'  a  trailing  edge  17  on 
the  element  sheet  10b.  The  small  piece  of  wasted 
material  90  of  the  sheet  12  located  between  the 
trailing  edge  13  of  sheet  10a  and  the  leading  edge 

w  of  sheet  10b  would  be  discarded. 
In  accordance  with  the  embodiment  of  the 

present  invention,  the  distance  d2  from  the  line 
70'  along  which  the  leading  edge  15  of  the 
element  sheet  10b  is  spaced  from  the  nearest 

15  notch  24  in  the  heat  transfer  element  sheet  10b 
thereto  differs  in  value  from  the  distance  d1 
between  the  line  70  along  which  the  leading  edge 
11  of  the  element  sheet  10a  to  cut  and  spaced 
from  the  nearest  notch  24  thereto  in  heat  transfer 

20  element  sheet  10a  by  a  distance  greater  than  the 
preselected  design  tolerance.  Therefore,  when 
the  element  sheets  10a  and  10b  are  stacked  in 
juxtaposition  in  the  element  basket  50  as  illus- 
trated  in  Figure  4,  the  notches  in  adjacent  sheets 

25  are  spaced  from  each  other  by  an  amount  greater 
than  the  minimum  preselected  tolerance  thereby 
precluding  nesting  of  the  notches  in  adjacent 
sheets. 

30  Claim 

A  method  for  controlling  the  cutting  of  heat 
transfer  element  sheets  from  a  continuous  sheet 
of  material  being  passed  beneath  cutting  shears 

35  positioned  along  an  assembly  line  for  subsequent 
assembly  within  an  element  basket  of  a  rotary 
regenerative  heat  exchanger  comprising: 

a.  drawing  a  sheet  of  transfer  element  material 
(10)  from  a  source  thereof; 

40  b.  forming  a  plurality  of  outwardly  extending 
notches  (24)  in  said  sheet  of  heat  transfer  element 
material,  the  notches  being  spaced  apart  at  equal 
spacing  intervals  along  the  length  of  said  sheet; 

c.  shearing  a  leading  edge  (11)  on  a  first 
45  subsheet  along  a  first  line  disposed  transversely 

across  said  notched  sheet; 
d.  at  a  fixed  reference  location  upstream  of  the 

cutting  shears  with  respect  to  the  movement  of 
the  continuous  sheet,  detecting  the  location  of  a 

so  first  notch  in  said  notched  sheet  within  a  span  of 
one  notch  spacing  interval  upstream  of  the  fixed 
reference  location,  and  determining  the  distance 
therefrom  to  the  first  line  along  which  the  leading 
edge  was  sheared  on  said  first  subsheet; 

55  e.  advancing  said  notched  sheet  a  desired 
length  and  shearing  a  trailing  edge  on  said  first 
subsheet  along  a  second  line  parallel  to  and 
spaced  from  said  first  line  whereby  said  first 
subsheet  is  sheared  to  fit  into  the  element  basket; 

60  f.  detecting  the  location  of  a  second  notch  in 
said  notched  sheet  within  a  span  of  one  notch 
spacing  interval  upstream  of  the  fixed  reference 
location,  and  determining  the  distance  therefrom 
to  the  second  line  along  which  the  trailing  edge 

65  was  sheared  on  said  first  subsheet; 
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g.  calculating  the  difference  in  distances 
etween  the  location  of  the  first  notch  in  said 
otched  sheet  detected  in  step  (d.)  and  the  loca- 
on  of  the  second  notch  in  said  notched  sheet 
etected  in  step  (f.); 
h.  comparing  the  difference  in  distances  calcu- 

ited  in  step  (g.)  to  a  preselected  minimum 
)lerance  therefor; 
i.  if  the  difference  in  distances  calculated  in  step 

}.)  is  at  least  equal  to  said  preselected  minimum 
jlerance,  proceeding  directly  to  step  (k.); 
j.  if  the  difference  in  distances  calculated  in  step 

3.)  is  less  than  said  preselected  minimum  toler- 
nce,  advancing  said  notched  sheet  an  amount 
bout  equal  to  said  preselected  minimum  toler- 
nce  and  shearing  a  leading  edge  along  a  third 
ne  disposed  transversely  across  said  notched 
heet  prior  to  proceeding  to  step  (k.);  and 
k.  repeating  steps  (d.)  through  (j.)  in  succession 

intil  the  element  basket  is  fully  stacked  with 
Iternate  juxtaposed  subsheets. 

'atentanspruch 

Verfahren  zum  Steuern  des  Schneidens  von 
iahnen  eines  Warmeubertragungselementes  aus 
liner  kontinuierlichen  Materialbahn,  die  unter 
sine  Schneidschere  hindurchgefuhrt  wird,  die 
iich  an  einer  FertigungsstraBe  entlang  zur 
mschlielSenden  Montage  innerhalb  eines  Ele- 
nentkorbes  eines  regenerativen  Rotationswar- 
netauschers  befindet,  umfassend: 

a.  Ziehen  einer  Bahn  eines  Ubertragungsele- 
nentmaterials  (10)  von  deren  Quelle;. 

b.  Bilden  einer  Vielzahl  von  nach  aulSen  verlau- 
enden  Kerben  (24)  in  der  genannten  Bahn  des 
/Varmeubertragungselementmaterials,  wobei  die 
Cerben  in  gleichbleibenden  Abstanden  voneinan- 
der  iiber  die  Lange  der  genannten  Bahn  ange- 
srdnet  sind; 

c.  Abschneiden  einer  Vorderkante  (11)  auf  einer 
srsten  Unterbahn  entlang  einer  ersten  Linie,  die 
quer  iiber  die  genannte  gekerbte  Bahn  verlauft; 

d.  an  einer  festen  Bezugsstelle  oberhalb  der 
Schneidschere  beziiglich  der  Bewegung  der  kon- 
tinuierlichen  Bahn  Erfassen  der  Position  einer 
srsten  Kerbe  in  der  genannten  gekerbten  Bahn 
innerhalb  des  Abstandes  zwischen  zwei  Kerben 
oberhalb  der  feststehenden  Bezugsstelle  und 
Ermitteln  des  Abstandes  von  dieser  Stelle  zur 
ersten  Linie,  an  der  entlang  die  Vorderkante  auf 
der  genannten  ersten  Unterbahn  abgeschnitten 
wurde; 

e.  Vorschieben  der  genannten  gekerbten  Bahn 
iiber  eine  gewiinschte  Lange  und  Abschneiden 
einer  Hinterkante  auf  der  genannten  ersten  Unter- 
bahn  entlang  einer  zweiten  Linie  parallel  zu  und  in 
einem  Abstand  von  der  genannten  ersten  Linie, 
wodurch  die  genannte  erste  Unterbahn  so  abge- 
schnitten  wird,  dalS  sie  in  den  Elementkorb  pa(3t; 

f.  Erfassen  der  Position  einer  zweiten  Kerbe  in 
der  genannten  gekerbten  Bahn  innerhalb  des 
Abstandes  zwischen  zwei  Kerben  oberhalb  der 
feststehenden  Bezugsstelle  und  Ermitteln  des 
Abstandes  von  dieser  Stelle  zur  zweiten  Linie,  an 

uer  enuang  uit*  nn  neuronic  aui  uci 
ersten  Unterbahn  abgeschnitten  wurde; 

g.  Errechnen  des  Distanzunterschiedes 
zwischen  der  Position  der  ersten  Kerbe  in  der 
genannten  gekerbten  Bahn,  die  in  Schritt  (d.) 
erfaSt  wurde  und  der  Position  der  zweiten  Kerbe 
in  der  genannten  gekerbten  Bahn,  die  in  Schritt 
(f.)  erfafct  wurde; 

h.  Vergleichen  des  in  Schritt  (g.)  errechneten 
?  Distanzunterschiedes  mit  einer  dafiir  vorbe- 

stimmten  Minimaltoleranz; 
i.  ist  der  in  Schritt  (g.)  errechnete  Distanzunter- 

schied  wenigstens  gleich  der  genannten  vorbe- 
stimmten  Minimaltoleranz,  direktes  Ubergehen 

5  zu  Schritt  (k.); 
j.  ist  der  in  Schritt  (g.)  errechnete  Distanzunter- 

schied  geringer  als  die  vorbestimmte  Minimalto- 
leranz,  Vorschieben  der  genannten  gekerbten 
Bahn  urn  einen  Betrag,  der  etwa  gleich  der  vorbe- 

0  stimmten  Minimaltoleranz  ist  und  vor  dem  Uber- 
gang  zu  Schritt  (k.)  Abschneiden  einer  Vorder- 
kante  entlang  einer  dritten  Linie,  die  quer  iiber  die 
genannte  gekerbte  Bahn  verlauft;  und 

k.  Wiederholen  der  Schritte  (d.)  bis  (j.)  der 
5  Reihenfolge  nach,  bis  der  Elementkorb  mit 

abwechselnd  gegeniibergestellten  Unterbahnen 
gefiillt  ist. 

Revendication 
0 

Procede  pour  commander  le  decoupage  de 
toles  d'element  de  transfert  de  chaleur  a  partir 
d'une  bande  continue  de  materiau  passant  sous 
une  cisaille  de  decoupage  disposee  le  long  d'une 

15  ligne  d'assemblage  en  vue  d'un  assemblage  sub- 
sequent  a  I'interieur  d'un  panier  elementaire  d'un 
echangeur  de  chaleur  rotatif  a  regeneration,  com- 
prenant  les  operations  consistant  a: 

a.  tirer  une  bande  (1  2)  de  materiau  d'element  de 
to  transfert  de  chaleur  a  partir  d'une  source  de  ce 

materiau; 
b.  former  une  pluralite  de  plis  (24)  s'etendant 

vers  I'exterieur,  dans  ladite  bande  de  materiau 
d'element  de  transfert  de  chaleur,  les  plis  etant 

ts  situes  a  intervalles  egaux  le  long  de  la  longueur 
de  ladite  bande; 

c.  couper  un  bord  avant  (11)  sur  une  premiere 
sous-tole  le  long  d'une  premiere  ligne  disposee 
transversalement  en  travers  de  ladite  bande  plis- 

50  see; 
d.  a  un  emplacement  fixe  de  reference  en 

amont  de  la  cisaille  de  decoupage  par  rapport  au 
mouvement  de  la  bande  continue,  detecter  la 
position  d'un  premier  pli  dans  ladite  bande  plis- 

55  see  a  I'interieur  d'une  portee  d'un  intervalle  d'es- 
pacement  des  plis  en  amont  de  I'emplacement 
fixe  de  reference,  et  determiner  la  distance  a 
partir  de  celui-ci  jusqu'a  la  premiere  ligne  le  long 
de  laquelle  le  bord  avant  avait  ete  coupe  sur  ladite 

60  premiere  sous-tole; 
e.  faire  avancer  ladite  bande  plissee  d'une 

longueur  desiree  et  couper  un  bord  arriere  sur 
ladite  premiere  sous-tole  le  long  d'une  deuxieme 
ligne  parallele  a  ladite  premiere  ligne  et  espacee 

65  de  celle-ci,  ladite  premiere  sous-tole  etant  ainsi 
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decoupee  de  fagon  a  s'adapter  dans  le  panier 
elementaire; 

f.  detecter  la  position  d'un  deuxieme  pli  dans 
ladite  bande  plissee  a  I'interieur  d'une  portee  d'un 
intervalle  d'espacement  des  plis  en  amont  de 
I'emplacement  fixe  de  reference,  et  determiner  la 
distance  a  partir  de  celui-ci  jusqua  la  deuxieme 
ligne  le  long  de  laquelle  le  bord  arriere  avait  ete 
coupe  sur  ladite  premiere  sous-tole; 

g.  calculer  la  difference  de  distance  entre  la 
position  du  premier  pli  dans  ladite  bande  plissee, 
detectee  au  point  (d.),  et  la  position  du  deuxieme 
pli  dans  ladite  bande  plissee,  detectee  au  point 
(f.); 

h.  comparer  la  difference  de  distance  calculee 
au  point  (g.)  a  une  tolerance  minimale  predeter- 
minee  pour  celle-ci; 

i.  si  la  difference  de  distance  calculee  au  point 
(g.)  est  au  moins  egale  a  ladite  tolerance  mini- 
male  predeterminee,  passer  directement  au  point 
(It); 

5  j.  si  la  difference  de  distance  calculee  au  point 
(g.)  est  inferieure  a  ladite  tolerance  minimale 
predeterminee,  faire  avancer  ladite  bande  plissee 
d'une  quantite  sensiblement  egale  a  ladite  tole- 
rance  minimale  predeterminee  et  couper  un  bord 

io  avant  le  long  d'une  troisieme  ligne  disposee 
transversalement  en  travers  de  ladite  bande  plis- 
see  avant  de  passer  au  point  (k.);  et 

k.  repeter  les  operations  des  points  (d.)  a  (j.) 
successivement  jusqu'a  ce  que  le  panier  elemen- 

15  taire  soit  entierement  rempli  de  sous-toles  empi- 
lees  juxtaposees  en  alternance. 
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