
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  4 3 6   6 5 7   B 1  

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  16.03.94  ©  Int.  CI.5:  F1  6L  3 / 0 8  

©  Application  number:  89911920.0 

@  Date  of  filing:  03.10.89 

©  International  application  number: 
PCT/US89/04390 

©  International  publication  number: 
WO  90/04127  (19.04.90  90/09) 

&)  SUPPORT  SYSTEMS  FOR  PIPES  AND  OTHER  LOADS. 

00 

m  
CO 
CO 
00 

®  Priority:  03.10.88  US  252855 

@  Date  of  publication  of  application: 
17.07.91  Bulletin  91/29 

©  Publication  of  the  grant  of  the  patent: 
16.03.94  Bulletin  94/11 

©  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 

$y  References  cited: 
DE-A-  2  1  64  991  DE-A-  2  617  117 
GB-A-  2  050  549  US-A-  1  668  953 
US-A-  2  273  571  US-A-  2  569  622 
US-A-  2  651  489  US-A-  3  042  352 
US-A-  3  132  831  US-A-  3  226  069 
US-A-  3  527  432  US-A-  3  565  385 
US-A-  3  650  499  US-A-  4  212  445 
US-A-  4  417  711  US-A-  4  638  966 
US-A-  4  695  019  US-A-  4  789  286 

N,  Aickinstrut,  Inc.,  Spring  Catalog,  1987 

©  Proprietor:  TODD,  George  R. 
p/a  Entrum  Industries  Inc. 
P.O.  Box  1082 
Woodinville,  WA  98072(US) 

@  Inventor:  TODD,  George  R. 
p/a  Entrum  Industries  Inc. 
P.O.  Box  1082 
Woodinville,  WA  98072(US) 

Representative:  Boff,  James  Charles  et  al 
c/o  Phillips  &  Leigh 
7  Staple  Inn 
Holborn 
London  WC1V  7QF  (GB) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  436  657  B1 2 

Description 

TECHNICAL  FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  support  sys- 
tems  and,  more  particularly,  to  novel,  improved 
systems  for  supporting  pipes  and  other  loads  from 
elongated,  horizontally  and  vertically  oriented  struts 
or  channels. 

BACKGROUND  OF  THE  INVENTION 

A  number  of  systems  for  supporting  pipes  and 
other  components  from  elongated,  U-section  com- 
ponents  variously  termed  struts  and  channels  have 
heretofore  been  proposed.  Systems  of  the  fore- 
going  character  of  which  I  am  bare  are  disclosed  in 
U.  S.  patents  Nos.:  1,668,953  issued  May  8,  1928, 
to  Erickson  for  MOLDING  FOR  ELECTRIC  CA- 
BLES;  2,273,571  issued  February  17,  1942,  to 
Hafemeister  for  PIPE  HANGER;  3,042,352  issued 
July  3,  1962,  to  Stamper  for  PIPE  HANGER; 
3,132,831  issued  May  12,  1964,  to  Stamper  for 
CLIP-ON  PIPE  HANGER;  3,226,069  issued  Decem- 
ber  28,  1965,  to  Clarke  for  HANGER  FOR  CYLIN- 
DRICAL  CONDUITS  AND  THE  LIKE;  3,527,432  is- 
sued  September  8,  1970,  to  Lytle  for  PIPE  OR 
TUBING  SUPPORT;  3,565,385  issued  February  23, 
1971,  to  Zurawski  for  FLUORESCENT  TUBE  BOX 
SUSPENSION  SYSTEM  AND  MEANS;  3,650,499 
issued  March  21,  1972,  to  Biggane  for  CLAMP 
FOR  PIPE  SUPPORT  WITH  SLANTING  PIVOTAL 
ASSEMBLY;  4,417,711  issued  November  29,  1983, 
to  Madej  for  PIPE  HANGER;  and  4,695,019  issued 
September  22,  1987,  to  Lindberg  et  al.  for  NON- 
METALLIC  STRUT  SYSTEM  and  in  a  Spring  1987 
catalog  from  Aickinstrut,  Inc.,  P.  O.  Box  569,  Red- 
mond,  Washington  98073. 

Systems  of  the  type  disclosed  in  the  foregoing 
patents  have  been  in  use  for  over  fifty  years  to 
support  pipes,  electrical  raceways,  and  other  sys- 
tem  components  from  the  floors,  walls,  and  ceilings 
of  buildings  and  from  other  structures.  The  struts  or 
channels  of  the  system  are  attached  to  the  struc- 
ture;  and  clamps,  connectors,  and  other  fittings  are 
employed  to  attach  the  supported  component  (or 
load)  to  the  channels  or  struts. 

The  earlier  systems  of  this  type  were  fab- 
ricated  from  such  then  available  materials  as  cold 
rolled  steel  (see,  for  example,  above-cited  patents 
Nos.  1,668,953  and  2,273,571),  and  a  number  of 
systems  of  comparable  character  have  been  pro- 
posed  in  more  recent  years  (see  above-cited  pat- 
ents  Nos.  3,042,352;  3,132,831;  3,226,069; 
3,565,385;  3,650,499;  and  4,417,711).  These  here- 
tofore  proposed  systems  have  the  decided  dis- 
advantage  that  they  offer  little  resistance  to  corro- 
sion  unless  painted  or  galvanized.  Even  then,  they 

deteriorate  rapidly  in  aggressive  chemical  environ- 
ments,  for  example  in  pulp  mills  and  in  buildings 
housing  plating  tanks.  Therefore,  as  engineering 
polymers  became  available,  a  number  of  manufac- 

5  turers  substituted  those  materials  for  the  thereto- 
fore  employed  steels  and  other  metals.  To  date, 
this  has  met  with  only  limited  success.  This  is 
primarily  because  the  designers  of  non-metallic 
support  systems  have  not  taken  into  account  the 

io  physical  differences  between  the  non-metallic  and 
metallic  materials  they  employed.  Of  particular  sig- 
nificance  in  this  respect  are  the  typically  quite 
different  coefficients  of  friction  of  the  metallic  and 
non-metallic  materials  employed  in  systems  of  the 

75  type  under  discussion. 
Specifically,  in  a  typical,  heretofore  proposed 

system  with  metal  components,  there  is  a  simple 
frictional  fit  between  the  supporting  strut  or  channel 
and  the  fixture  installed  in  that  channel  to  support  a 

20  load  from  it  (see,  for  example,  above-cited  patents 
Nos.  3,226,069;  3,527,432;  3,565,385;  3,650,499; 
and  4,417,711).  With  non-metallic,  engineering 
polymers  substituted  for  the  theretofore  utilized 
metallic  components  (see,  as  an  example,  above- 

25  cited  U.  S.  patent  No.  4,695,019),  this  approach 
proves  somewhat  less  than  satisfactory.  Due  to  the 
much  lower  coefficients  of  friction,  the  load-sup- 
porting  fixture  can  easily  slip  along  the  supporting 
strut  or  channel  when  a  polymer  is  substituted  for 

30  metal  in  a  conventional  support  system  design, 
allowing  the  load  to  shift.  This  is  especially  true  in 
applications  in  which  the  supporting  channels  are 
vertically  oriented,  particularly  if  the  load  is  rela- 
tively  heavy  or  subjected  to  vibration  or  hammering 

35  and  because  the  pipe  runs  are  often  then  em- 
ployed  as  ladder  rungs.  Shifting  loads  are  of 
course  very  undesirable  as  they  radically  increase 
the  potential  for  system  failure. 

The  use  of  stop  blocks  in  the  load-supporting 
40  channel  or  a  complicated  channel  and  fixture  ar- 

rangement  with  extended  continuous  contact  there- 
between  (see  above-cited  patent  No.  4,695,019)  to 
increase  the  fixture-to-channel  contact  area  and 
therefore  increase  the  friction  between  these  sys- 

45  tern  components  and  minimize  slippage  of  the  sup- 
ported  load  has  heretofore  been  proposed.  This 
approach  is,  however,  not  without  its  disadvan- 
tages.  Perhaps  the  most  important  of  these  is  that 
the  average  installer  must  be  reeducated  and  his 

50  resistance  to  employing  a  non-conventional  system 
with  an  additional  component  overcome.  Secondly, 
available  stop  blocks  are  relatively  expensive;  and 
large  numbers  of  these  components  (typically  four 
per  foot,  whereby  one  foot  is  0,3  meter)  are  re- 

55  quired.  Therefore,  in  a  typical  installation,  systems 
employing  stop  blocks  are  not  competitive  unless 
corrosion  problems  are  severe  and  support  sys- 
tems  with  metallic  components  can  not  be  em- 
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ployed.  Finally,  and  as  a  corollary,  systems  with 
stop  blocks  are  typically  not  competitive  because 
of  the  additional  labor  required  to  install  a  system 
of  that  character. 

Another  approach  to  preventing  slippage  that  is 
suggested  in  the  prior  art  is  to  notch  the  side  walls 
of  the  U-sectioned  supporting  channel  and  to  install 
the  load  connecting  system  components  in  these 
notches  so  that  the  fitting  cannot  slip  relative  to  the 
channel,  even  if  the  latter  is  vertically  oriented.  The 
above-cited  Stamper  patents  Nos.  3,042,352  and 
3,132,831  disclose  systems  of  the  just-described 
character.  Again,  however,  the  heretofore  proposed 
system  is  not  one  which  would  be  satisfactory  if 
channels  fabricated  of  engineering  polymers  rather 
than  metal  components  were  employed  to  get  the 
corrosion  resistance  and  other  benefits  of  those 
non-metallic  materials.  Specifically,  the  slots  or 
notches  in  the  Stamper  channels  leave  lips  or  ears 
of  very  small  section  on  which  the  supported  load 
is  imposed.  In  applications  involving  heavy  loads  or 
vibration,  these  lips  would  be  very  apt  to  fail, 
resulting  in  system  failure.  If  an  engineering  poly- 
mer  with  its  lower  shear  strength  were  substituted 
for  steel  in  Stamper's  systems,  this  tendency 
would  be  many  times  aggravated  and  the  substitu- 
tion  would  produce  a  system  of  little  if  any  value. 

Furthermore,  failure  of  one  load  will  often  have 
a  domino  effect  with  adjacent  loads  failing  until  the 
entire  system  or  a  large  section  of  it  has  been 
destroyed.  Thus,  the  heretofore  proposed  support 
systems  have  the  important  drawback  that  they  are 
unable  to  prevent  such  catastrophic  failures. 

Another  salient  disadvantage  of  the  Stamper 
systems  is  that  it  would  be  extremely  difficult,  if 
possible  at  all,  to  connect  cross  channels  between 
parallel  horizontal  or  vertical  runs.  The  side  walls  of 
the  Stamper  systems  are  so  thin,  in  this  respect, 
that  it  would  not  be  practical  to  support  a  cross- 
channel  of  the  Stamper  type  from  the  side  walls  of 
a  normally  extending  channel  as  would  be  required 
to  connect  those  channels  together.  Thus,  as  a  grid 
of  supporting  channels  is  typically  required,  the 
applications  in  which  the  Stamper  systems  would 
be  useful  are  extremely  limited. 

Still  another  disadvantage  of  the  Stamper  sys- 
tems  is  that  no  provision  is  made  for  retaining  a 
channel  nut  or  other  fixture  component  in  the  load- 
supporting  strut.  This  is  a  significant  drawback  as 
channel  nuts  and  the  like  can  be  employed  to 
advantage  in  attaching  connectors  and  other  fittings 
via  which  one  channel  may  be  connected  to  a 
cross  channel  and  also  via  which  a  variety  of 
different  load  devices  may  be  attached  to  a  chan- 
nel.  Modifications  of  the  Stamper  channels  which 
would  allow  the  use  of  channel  nuts  and  the  like 
would  be  impractical  because  the  channel  configu- 
rations  required  to  retain  such  devices  would  in- 

crease  the  cost  of  the  channels  to  the  point  where 
the  system  would  become  economically  non-com- 
petitive  if  they  were  rendered  in  metal. 

DE-A-21  64991  discloses  an  anchoring  system 
5  in  which  an  elongate  U-formed  channel  is  provided 

having  inwardly  directed  flanges  parallel  to  the  side 
walls  of  the  channel  and  spaced  therefrom.  The 
inwardly  directed  flanges  are  notched  and  en- 
gageable  by  supporting  elements  which  only  ex- 

io  tend  over  part  of  the  width  of  the  channel,  and  so 
permit  movement  transverse  of  the  channel. 

SUMMARY  OF  THE  INVENTION 

is  There  have  now  been  invented,  and  disclosed 
in  the  claims,  new  and  novel  support  systems 
which  are  free  of  the  disadvantages  of,  and  other- 
wise  superior  to,  the  prior  art  systems  of  that 
character  discussed  above. 

20  These  novel,  improved  support  systems,  gen- 
erally  speaking,  include  elongated  struts  or  chan- 
nels  and  clamps,  connectors,  and  other  fittings  for 
attaching  a  load  to  the  supporting  channel.  The 
system  components  may  be  fabricated  of  non- 

25  metallic  materials.  This  makes  the  novel  systems 
disclosed  herein  appropriate  for  even  highly  corro- 
sive  environments.  At  the  same  time,  the  system 
components  are  simple  and  relatively  inexpensive 
to  manufacture;  and  the  resulting  systems  are  ac- 

30  cordingly  sufficiently  inexpensive  to  be  employed 
in  even  the  most  mundane  of  applications. 

Perhaps  most  prominent  among  the  novel  fea- 
tures  of  the  systems  disclosed  herein  is  the  type  of 
supporting  channel  which  is  employed.  Like  con- 

35  ventional  channels,  those  employed  in  the  present 
invention  have  a  U-shaped  cross-section;  and,  like 
those  disclosed  in  Stamper  patents  Nos.  3,042,352 
and  3,132,831,  the  channels  of  the  present  inven- 
tion  have  notches  in  which  the  load-supporting 

40  fittings  can  be  engaged  to  keep  the  load  from 
shifting,  even  in  demanding  applications  in  which 
the  channels  are  vertically  oriented  and  the  loads 
are  heavy  or  of  a  nature  which  causes  hammering 
or  vibration.  In  contrast  to  the  Stamper  channels, 

45  however,  these  notches  are  not  formed  in  the  side 
walls  of  the  channel.  Instead,  they  are  molded  or 
otherwise  formed  in  the  rearmost,  free  or  exposed 
edges  of  cooperating  flanges  which  are  integral 
with,  and  spaced  inwardly  from,  the  side  walls  of 

50  the  channels. 
One  consequence  of  this  novel  construction  is 

that  the  load-supporting  capacity  of  the  channel  is 
dramatically  increased  over  that  available  in  a 
Stamper-type  channel  even  though  the  materials 

55  may  have  less  shear  strength  because  much  thic- 
ker  sections  are  practical.  A  second,  also  signifi- 
cant,  advantage  of  the  herein  disclosed  channels  is 
that  channel  nuts  and  other  trapped-type  fittings 

3 
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can  be  employed,  greatly  increasing  the  versatility 
of  the  channel  by  increasing  the  types  of  fittings 
which  may  be  employed  with  it.  At  the  same  time, 
and  because  they  are  fabricated  from  non-metallic 
materials,  the  channels  of  the  present  invention  can 
be  supplied  at  competitive  costs  whereas  they 
could  not  be,  if  fabricated  from  metal  as  Stamper's 
are. 

OBJECTS  OF  THE  INVENTION 

From  the  foregoing,  it  will  be  apparent  to  the 
reader  that  one  important  and  primary  object  of  the 
present  invention  resides  in  the  provision  of  novel, 
improved  systems  for  supporting  pipes  and  other 
loads. 

Related  and  also  important  but  more  specific 
objects  of  the  invention  reside  in  the  provision  of 
support  systems  as  defined  in  the  preceding  object 
which  employ  elongated,  load-supporting  struts 
which  can  be  fabricated  of  non-metallic  compo- 
nents  and  are  therefore  useful  in  highly  corrosive 
environments  as  well  as  in  applications  with  less 
demanding  requirements; 

which,  in  conjunction  with  the  preceding  ob- 
jects,  employ  elongated,  load-supporting  channels 
or  struts  and  are  so  designed  and  constructed  that 
slippage  of  the  load  relative  to  the  channel  is 
prevented,  even  when  the  channel  is  vertically  ori- 
ented  and  the  load  is  heavy  and/or  subject  to 
vibration  or  hammering  or  other  slippage  promoting 
influences; 

which  employ  load-supporting  channels  so 
configured  as  to  allow  use  of  channel  nuts  and 
other  devices  employed  in  conventional  support 
systems  to  attach  pipes  and  other  loads  to  the 
struts  of  those  systems; 

which  employ  load-supporting  channels  so 
configured  that  two  cross  or  other  channels  can  be 
easily  and  securely  fixed  to  each  other; 

which  are  economically  competitive  with  avail- 
able  metallic  and  non-metallic  support  systems; 

which  do  not  require  that  the  installer  be 
trained  or  educated  in  the  installation  of  the  sys- 
tem; 

which  are  versatile  in  that  a  variety  of  loads  of 
different  character  can  be  supported  from  the  same 
channel(s)  of  the  system. 

Other  important  objects  and  features  and  addi- 
tional  advantages  of  the  invention  will  be  apparent 
to  the  reader  from  the  appended  claims  and  as  the 
ensuing  detailed  description  and  discussion  pro- 
ceeds  in  conjunction  with  the  accompanying  draw- 
ing. 

BRIEF  DESCRIPTION  OF  THE  DRAWING 

In  the  drawing: 
FIG.  1  is  a  pictorial  view  of  a  prior  art  pipe 

5  support  system; 
FIG.  2  is  a  partial  section  through  the  prior  art 
pipe  support  system  shown  in  FIG.  1; 
FIG.  3  is  a  pictorial  view  of  an  elongated  chan- 
nel  embodying  the  principles  of  the  present 

io  invention  and  usable  with  fittings  of  the  char- 
acter  shown  in  FIGS.  1  and  2  to  keep  a  pipe 
from  slipping  relative  to  the  channel  when  it  is 
supported  therefrom; 
FIGS.  4  and  5  are  views  of  a  pipe  support 

is  system  similar  to  FIG.  2  but  employing  a  load- 
supporting  channel  of  the  type  shown  in  FIG.  3 
in  accord  with  the  principles  of  the  present  in- 
vention; 
FIG.  6  is  a  view  similar  to  FIG.  1  of  a  prior  art 

20  system  which  uses  an  L-shaped  connector  to 
support  components  from  an  elongated  strut  or 
channel; 
FIG.  7  is  an  exploded  view  of  the  connector 
employed  in  the  system  of  FIG.  6; 

25  FIG.  8  is  a  partial  section  through  the  support 
system  of  FIG.  6; 
FIG.  9  is  a  pictorial  view  of  a  nut  or  locking 
device  employed  in  the  connector  of  a  support 
system  similar  to  that  illustrated  in  FIG.  6  but 

30  employing  the  principles  of  the  present  inven- 
tion; 
FIGS.  10  and  11  are  partial  sections  through  a 
support  system  of  the  character  alluded  to  in  the 
foregoing  brief  description  of  FIG.  9; 

35  FIG.  12  is  a  view  similar  to  FIG.  1  of  a  second 
type  of  heretofore  proposed  pipe  support  sys- 
tem; 
FIG.  13  is  a  partial  section  through  the  pipe 
support  system  of  FIG.  12;  and 

40  FIGS.  14  and  15  are  sections  through  a  pipe 
support  system  which  resembles  the  system 
illustrated  in  FIG.  12  but  embodies  the  principles 
of  the  present  invention. 

45  DETAILED  DESCRIPTION  OF  THE  INVENTION 

Referring  now  to  the  drawing,  FIGS.  1  and  2 
depict  a  heretofore  proposed  system  20  for  sup- 
porting  a  pipe  22  from  an  associated  framework  or 

50  structure  (not  shown).  The  major  components  of 
this  prior  art,  pipe-supporting  system  20  are  an 
elongated  strut  or  channel  24,  which  is  fixed  to  the 
structure,  and  a  clamp  26  for  attaching  the  pipe  to 
channel  24.  Channel  24  has  integral  side  and  back 

55  walls  27,  28,  and  30.  Flanges  32  and  34,  which  are 
integral  with  channel  side  walls  27  and  30  at  the 
forward,  or  free,  edges  of  those  channels,  define 
clam-receiving  recesses  36  and  38. 

4 
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Clamp  26  is  made  up  of  two,  straplike,  pipe- 
engaging  components  40  and  42  and  a  fastener 
assembly  44  for  clamping  pipe  22  between  compo- 
nents  40  and  42  and  against  channel  24  as  shown 
in  FIG.  1. 

Each  of  these  clamp  components  40  and  42 
has  an  integral,  mushroom-shaped  head  46  at  the 
inner,  or  channel-associated,  end  thereof.  Integral 
flanges  48  and  50  at  opposite  sides  of  head  46  fit 
into  the  recesses  36  and  38  of  channel  24  with 
continuous  contact  between:  (1)  head  46  and  chan- 
nel  flanges  32  and  34,  and  (2)  head  s46  and  side 
walls  27  and  30  of  channel  24.  This  frictionally  fixes 
clamp  26  to  channel  24  with  pipe  22  confined 
between  the  two  clamp  components  40  and  42  and 
thereby  supported  from  channel  24. 

The  assembly  44  employed  to  fasten  the  two 
members  40  and  42  of  clamp  26  together  with  pipe 
22  therebetween  is  shown  in  FIG.  1.  It  includes  a 
series  of  parallel,  equidistantly  spaced  apart,  trans- 
versely  extending  slots  52  in  the  outer,  or  free  end, 
section  54  of  clamp  component  42.  This  section  54 
of  component  42  slidably  extends  through  the  as- 
sociated  clamp  component  40  adjacent  the  outer, 
or  free,  end  55  of  that  component. 

Cooperating  with  slots  52  to  fasten  clamp  com- 
ponents  40  and  42  together  is  a  screw  56  housed 
for  rotation  in  the  outer,  end  section  58  of  pipe 
clamp  component  40  and  constrained  against  axial 
movement  in  that  component.  The  threads  60  on 
this  screw  engage  the  slots  52  in  pipe  clamp 
component  42.  Therefore,  by  rotating  screw  56  in 
clamp  component  42,  the  straplike  end  section  54 
of  component  42  can  be  displaced  through  the 
cooperating  component  40  of  clamp  26.  This  draws 
the  two  components  40  and  42  of  the  clamp  to- 
gether  to  fix  pipe  22  therebetween  and  against  the 
flanges  32  and  34  of  the  associated  strut  24  as 
shown  in  FIG.  1  . 

Because  pipe  support  system  20  is  conven- 
tional  and  because  the  details  of  that  system  as 
described  above  are  not  part  of  the  present  inven- 
tion,  pipe-supporting  system  20  will  not  be  de- 
scribed  in  further  detail  herein.  Additional  details  of 
the  system  in  question  may,  however,  be  found  in 
the  above-cited  Lindberg  et  al.  patent  to  which  the 
reader  may  refer,  if  desired. 

As  was  discussed  briefly  above  and  as  will  be 
apparent  to  the  reader  from  FIGS.  1  and  2,  sys- 
tems  of  the  type  shown  in  those  figures  depend 
upon  friction  between  strut  24  and  the  components 
of  pipe  clamp  26  to  keep  the  latter  ~  and,  accord- 
ingly,  pipe  22  --  from  shifting  or  slipping  relative  to 
the  supporting  strut.  Friction  alone  is  often  inad- 
equate  to  prevent  this  unwanted  movement  of  pipe 
22  relative  to  the  supporting  strut,  especially  in 
applications  where  the  strut  is  vertically  oriented 
with  the  pipe  run  horizontal  and  gravity  therefore 

acts  to  shift  the  pipe  clamp  and  pipe  downwardly 
relative  to  the  supporting  strut.  This  unwanted,  and 
potentially  disastrous,  shifting  of  pipe  22  is  pre- 
vented  in  an  elegant,  yet  simple  and  inexpensive 

5  fashion,  in  accord  with  the  principles  of  the  present 
invention  by  replacing  the  supporting  strut  or  chan- 
nel  24  of  conventional  construction  and  illustrated 
in  FIG.  1  with  the  novel,  also  channellike  strut  62 
shown  in  FIG.  3. 

io  Like  strut  24,  strut  62  has  a  U-shaped  configu- 
ration;  and  it  has  integral  side  and  back  walls  64, 
66,  and  68.  Spaced  inwardly  from  channel  side 
walls  64  and  68  are  integral  flanges  70  and  72. 
These  extend  from  the  forward  edges  of  channel 

is  side  walls  64  and  68  toward  the  rear  wall  66  of  the 
channel.  Flanges  70  and  72  are  spaced  from  and 
parallel  to  the  side  walls  64  and  68  of  the  channel 
and  connected  to  the  adjacent  side  walls  by  in- 
tegral,  transversely  extending  channel  portions  74 

20  and  76. 
Rectangular  notches  78  of  uniform  shape  and 

size  are  formed  in,  and  spaced  equidistantly  along, 
the  inner  flanges  70  and  72  of  channel  62.  These 
recesses  78  open  onto  the  rear,  free  edges  80  and 

25  82  of  channel  flanges  70  and  72. 
In  one  typical  application  of  the  present  inven- 

tion,  channel  62  is  fabricated  from  fiberglass  or  a 
glass  filled  polypropylene  or  polyvinylchloride.  Side 
and  back  walls  64,  66,  and  68  are  approximately 

30  0.125"  thick.  The  channel  is  typically  1.625"  wide 
and  1.0625"  deep,  and  flanges  70  and  72  are 
approximately  0.312"  thick.  In  this  exemplary  chan- 
nel,  notches  78  are  0.218"  deep  and  0.625"  long 
and  are  spaced  0.625"  apart  along  flanges  70  and 

35  72  with  the  notches  in  the  two  flanges  paired  and 
located  opposite  each  other. 

It  will  be  appreciated  from  the  foregoing  and 
FIG.  3  that  the  flanges  70  and  72  of  channel  can 
easily  and  inexpensively  be  made  thick  enough  to 

40  withstand  expected,  high  shear  (as  well  as  tension 
and  compression)  loads. 

Clamps  of  the  same  general  character  as  those 
discussed  above  and  identified  by  reference  char- 
acter  26  may  be  employed  with  channel  62  to 

45  support  a  pipe  therefrom.  One  of  the  two  cooperat- 
ing  components  of  a  clamp  particularly  designed 
for  use  with  channel  62  is  shown  in  fragmentary 
form  in  FIGS.  4  and  5  and  identified  by  reference 
character  84. 

50  Pipe  clamp  component  84  and  the  second 
clamp  component  associated  therewith  are  config- 
ured  to  clamp  a  pipe  therebetween  and  against  the 
integral,  transversely  extending  sections  74  and  76 
at  the  forward  end  of  channel  62  in  a  manner  akin 

55  to  that  shown  in  FIG.  1  by  drawing  the  two  clamp 
components  together  with  a  fastening  arrangement 
such  as  that  discussed  above  and  identified  by 
reference  character  44  in  FIG.  1. 

5 
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In  the  completed  strut-clamp-pipe  assembly, 
integral  flanges  86  and  88  are  provided  at  the 
opposite  sides  of  the  channel  spanning  head  90  of 
each  clamp  component.  These  flanges  extend  lat- 
erally  relative  to  the  longitudinal  centerline  91  of 
the  member.  They  are  seated  in  a  transversely 
aligned  pair  of  notches  78  in  the  two,  integral,  inner 
flanges  70  and  72  of  channel  62.  This  provides  an 
interfitting  relationship  between  the  components  of 
the  clamp  and  the  associated  strut  or  channel  62 
and  a  positive  connection  therebetween.  Also,  the 
pipe  held  against  channel  62  by  the  clamp  keeps 
the  heads  90  of  the  clamp  components  from  leav- 
ing  the  notches  78  in  channel  flanges  70  and  72. 

The  result  of  the  novel  arrangement  just  de- 
scribed  is  that  the  clamp  components  and  the  pipe 
therebetween  cannot  slip  relative  to  channel  62, 
even  if  the  channel  is  vertically  oriented  and  the 
weight  of  the  pipe  and/or  any  fluids  flowing  thereth- 
rough  and/or  forces  such  as  vibration  or  hammer- 
ing  are  contributing  to  the  tendency  of  the  clamp  to 
slip  downwardly  with  respect  to  channel  62.  Thus, 
in  even  these  most  demanding  applications,  the 
novel  support  system  disclosed  herein  positively 
prevents  slippage  of  a  supported  pipe  relative  to  a 
supporting  channel  by  providing  a  positive,  interfit- 
ting  engagement  between  the  channel  and  the  sys- 
tem  components  by  which  the  supported  pipe  is 
attached  to  that  channel. 

Yet  another  important  advantage  of  the  present 
invention  is  that  the  important  benefit  discussed 
above  ~  lack  of  slippage  ~  can  be  obtained  in 
support  systems  employing  load-attaching  fittings 
which  differ  considerably  from  the  clamp  26  de- 
picted  in  FIGS.  3-5  and  discussed  above.  Further- 
more,  this  benefit  can  be  obtained  without  dimen- 
sional  or  other  modification  of  the  channel  or  strut- 
type  support  illustrated  in  FIG.  3.  This  is  important 
in  that  it  simplifies  and  significantly  reduces  the 
cost  of  providing  a  channel  or  strut  system  in  those 
applications  where  more  than  one  type  of  fitting  is 
needed  ~  for  example,  to  support  loads  from  the 
struts  and  to  connect  the  struts  together. 

The  members  of  the  clamp  illustrated  in  FIGS. 
4  and  5  may  differ  to  some  extent  from  those  of 
the  prior  art  clamp  26  illustrated  in  FIG.  1.  For 
example,  the  continuous  clamp  member-to-channel 
contact  required  in  the  prior  art  system  of  FIG.  1  is 
unnecessary  in  systems  employing  the  principles 
of  the  present  invention  as  is  evident  from  FIGS.  4 
and  5.  Elimination  of  this  continuous  contact  may  in 
fact  be  desirable  by  making  it  easier  to  displace 
the  clamp  members  along  the  channel  to  the  loca- 
tion  where  they  are  wanted. 

Also,  the  lower  edge  92  of  each  clamp  compo- 
nent  head  90  is  oriented  at  right  angles  to  the 
longitudinal  centerline  91  of  the  component  rather 
than  being  inclined  thereto  at  an  acute  angle  as  in 

the  prior  art  system.  This  results  in  efficient  seating 
of  the  heads  90  in  and  against  the  inner  ends  93  of 
the  notches  78  in  the  flanges  70  and  72  of  load- 
supporting  channel  62. 

5  It  was  pointed  out  above  that  the  novel  chan- 
nels  or  struts  disclosed  herein  have  the  important 
advantage  of  being  able  to  accept  a  wide  variety  of 
fittings  without  modifying  the  channel.  In  this  re- 
gard,  FIGS.  6-8  depict  a  heretofore  available  sup- 

io  port  system  94  in  which  a  supported  component  or 
load  such  as  the  end  of  another  channel  (not 
shown)  is  attached  to  a  U-sectioned  channel  or 
strut  95  by  a  L-shaped  connector  96.  A  system  of 
this  type  may,  for  example,  employ  two  connectors 

is  of  the  type  of  the  type  identified  by  reference 
character  96  disposed  in  back-to-back  relationship 
to  couple  a  cross  strut  or  channel  to  strut  95. 

The  strut  or  channel  95  of  support  system  94 
is  identical  to  the  prior  art  strut  24  discussed 

20  above,  and  connector  96  has  two  integral  legs  98 
and  100  disposed  at  right  angles  to  each  other. 
Apertures  102  and  104  through  leg  100  accom- 
modate  fasteners  (not  shown).  Those  are  employed 
to  attach  the  supported  component  to  connector 

25  96. 
The  second,  integral  leg  98  of  connector  96  is 

fixed  to  the  side  walls  106  and  108  of  channel  95 
by  a  fastener  110.  This  fastener  extends  through 
an  aperture  112  in  connector  leg  98  and  is  thread- 

30  ed  into  the  internally  threaded  aperture  113  of  a 
rectangular  channel  nut  114.  This  nut  is  trapped  in 
channel  95  between  the  side  walls  106  and  108  of 
the  channel  and  against  the  rear  ends  116  and  118 
of  channel  flanges  120  and  122  with  grooves  124 

35  and  126  in  the  nut  accommodating  flanges  120  and 
122.  Tightening  fastener  110  by  rotating  it  relative 
to  nut  114  therefore  clamps  the  leg  98  of  connector 
96  against  the  free  or  forward  edges  128  and  130 
of  channel  side  walls  106  and  108  which  are  seat- 

40  ed  in  grooves  132  and  134  in  connector  leg  98  to 
keep  connector  96  from  rotating  relative  to  the 
channel.  This  frictionally  secures  the  connector  96 
to  channel  95. 

Like  the  prior  art  system  20  discussed  above 
45  and  illustrated  in  FIGS.  1  and  2,  that  system  94 

shown  in  FIGS.  6-8  has  the  disadvantage  that  the 
connector  96  can  slip  relative  to  the  channel  95  to 
which  it  is  attached,  especially  if  the  channel  is 
oriented  vertically.  As  in  system  20,  there  is  only  a 

50  frictional  connection  between  channel  95  and  the 
fitting  (in  this  case  connector  96)  attached  to  that 
channel. 

This  problem  of  slippage  is  eliminated  in  the 
system  136  employing  the  principles  of  the  present 

55  invention  and  illustrated  in  FIGS.  10  and  11.  This 
system  uses  an  L-shaped  connector  140  of  the 
type  illustrated  in  FIGS.  6  and  7,  and  the  channel 
nut  138  of  connector  140  is  fitted  into  and  trapped 

6 
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in  the  flange-associated  notches  78  of  the  connec- 
tor-supporting  strut  or  channel  62  of  system  136. 
Therefore,  the  connector  140  --  and  consequently 
the  components  attached  to  that  connector  ~  can- 
not  slip  or  shift  along  channel  62  even  in  the  worst 
case  in  which  that  channel  is  vertically  oriented;  a 
heavy  load  is  supported  from  it;  and  hammering, 
vibrational,  or  other  forces  are  imposed  on  the 
load. 

As  indicated  above,  another  important  benefit 
of  the  novel  support  system  136  depicted  in  FIGS. 
10  and  11  is  that  it  may  employ  the  same  channel 
62  as  the  pipe-supporting  system  depicted  in 
FIGS.  4  and  5.  This  is  particularly  important  in 
mixed  systems,  such  as  that  suggested  above,  in 
which  the  same  strut  or  channel  62  may  be  em- 
ployed  to  support  a  pipe  attached  by  a  clamp  as 
shown  in  FIGS.  4  and  5  and  may  have  cross  struts 
or  channels  attached  to  it  by  a  connector  140. 

The  L-shaped  connector  140  of  support  system 
136  is  virtually  identical  to  the  above-discussed 
connector  96  of  system  94.  However,  it  does  differ 
from  the  latter  primarily  in  that  the  grooves  142  and 
144  in  channel  abutting  connector  leg  145  are 
configured  to  accept  the  wider,  integral,  transverse- 
ly  extending  sections  74  and  76  at  the  forward  or 
free  ends  of  channel  side  walls  64  and  68. 

As  is  evident  from  FIGS.  9-11  and  especially 
FIG.  9,  a  somewhat  differently  shaped  channel  nut 
138  is  preferably  employed  in  those  support  sys- 
tems  embodying  the  principles  of  the  present  in- 
vention  which,  like  system  136,  employ  a  channel- 
type  strut  and  a  trapped  nut  to  attach  a  fitting  to 
that  strut.  In  particular,  nut  138  has  a  cruciform 
configuration;  a  body  146  with  an  internally  thread- 
ed  aperture  147  for  fastener  110;  and  integral, 
facing  lugs  148  and  150  of  identical  configuration 
extending  outwardly  from  opposite  sides  152  and 
154  of  the  body  146  of  the  nut.  These  lugs  extend 
downwardly  from  the  upper  surface  156  of  the  nut 
to  a  level  above  the  bottom  edge  158  of  that 
component.  The  two  lugs  148  and  150  of  nut  138 
have  a  length  1  which  is  slightly  less  than  the 
corresponding  longitudinal  dimensions  of  the  re- 
cesses  or  notches  78  in  the  flanges  70  and  72  of 
channel  62.  This  allows  the  lugs  148  and  150  of  nut 
138  to  be  easily  but  positively  seated  in  notches  78 
when  connector  140  is  assembled  to  channel  62 
(see  FIGS.  10  and  11). 

Nuts  138  have  a  transverse  dimension  w  which 
is  slightly  less  than  the  span  between  the  two  side 
walls  64  and  68  of  channel  62.  This  allows  the  nut 
to  be  slid  through  channel  62  to  the  desired  loca- 
tion  of  connector  140  therealong  without  binding, 
yet  keeps  the  nut  from  rotating  in  the  channel  and 
allowing  fastener  160  to  come  loose. 

The  cruciformlike  nut  138  just  described  and 
illustrated  in  FIG.  9  has  the  advantage  that  it  allows 

system  136  to  be  designed  for  heavy  shear  loads. 
At  the  same  time,  the  above-discussed  configura- 
tion  and  dimensions  of  lugs  148  and  150  allow 
identical  channels  (or  the  same  channel)  to  accept 

5  both  connectors  of  the  character  shown  in  FIGS.  10 
and  11  and  pipe-supporting  clamps  of  the  type 
shown  in  FIGS.  4  and  5. 

A  further  appreciation  of  the  versatility  and 
benefits  of  the  present  invention  may  be  gained 

io  from  first  considering  the  commonly  employed  sys- 
tem  164  for  supporting  pipe  from  a  designated 
structure  or  framework  that  is  shown  in  FIGS.  12 
and  13.  System  164  employs  a  channel  166  which 
may  be  identical  to  the  channel  24  discussed 

is  above  and  illustrated  in  FIG.  1,  and  the  pipe  168 
supported  from  that  channel  may  be  identical  to 
pipe  22. 

In  addition  to  channel  166,  pipe  support  sys- 
tem  164  includes  a  pipe  clamp  170.  The  latter  is 

20  composed  of  two  straplike  components  172  and 
174  configured  to  clamp  pipe  168  therebetween  as 
shown  in  FIG.  12  and  thereby  support  the  pipe 
from  channel  166. 

An  integral  head  176  providing  opposed,  out- 
25  wardly  opening  recesses  178  and  180  is  formed  at 

the  channel-associated  end  of  each  clamp  compo- 
nent  172  and  174.  These  notches  or  recesses  178 
and  180  accommodate  the  flanges  182  and  184  of 
channel  166  in  which  the  heads  176  of  clamp 

30  components  172  and  174  are  trapped  (see  espe- 
cially  FIG.  13)  when  clamp  170  is  assembled  to 
channel  166  to  support  pipe  168  from  that  support 
system  component. 

Pipe  clamp  170  also  includes  a  fastener  186. 
35  This  fastener  extends  through  component  172  of 

the  clamp  adjacent  the  outer  or  free  end  187  of 
that  component.  Fastener  186  is  also  threaded 
through  the  cooperating  clamp  component  174 
near  its  outer  end  188.  Consequently,  rotating  fas- 

40  tener  186  draws  the  free  ends  187  and  188  of  the 
cooperating  clamp  components  172  and  174  to- 
gether  to  secure  pipe  168  between  those  compo- 
nents  and  thereby  attach  it  to  channel  166. 

There  must  necessarily  be  relatively  large 
45  tolerances  between  channel  166  and  the  asso- 

ciated  heads  176  of  pipe  clamp  components  172 
and  174  so  that  those  components  can  be  slid 
along  channel  166  to  the  location  designated  for 
pipe  168.  Thus,  only  small  amounts  of  friction  can 

50  be  generated  between  the  pipe  clamp  components 
and  channel  166.  Therefore,  the  illustrated  system 
164  may  not  be  capable  of  retaining  pipe  168  at 
the  wanted  location  along  channel  166,  especially 
in  applications  where  channel  166  is  vertically  ori- 

55  ented  and  there  is  a  significant  downward  force  on 
the  pipe. 

Aside  from  the  drawback  just  discussed,  the 
pipe-supporting  system  164  shown  in  FIGS.  12  and 
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13  is  desirable  because  it  is  simple  and  inexpen- 
sive  to  manufacture. 

Turning  next  to  FIGS.  14  and  15,  the  above- 
discussed  inability  of  system  164  to  prevent  slip- 
page  of  the  supported  load  relative  to  its  support- 
ing  strut  or  channel  may  be  eliminated  and  the 
advantages  of  that  system  retained  by  substituting 
a  channel  62  of  the  character  discussed  above  and 
illustrated  in  FIG.  3  for  the  channel  166  employed 
in  system  164  in  accord  with  the  principles  of  the 
present  invention.  As  in  the  previously  discussed 
embodiments  of  the  invention,  this  produces  a  sys- 
tem  with  a  positive  support  channel-to-fitting  con- 
nection  which  eliminates  the  problem  of  load  slip- 
page. 

The  resulting  pipe-supporting  system  189,  de- 
picted  in  FIGS.  14  and  15,  employs  the  same 
notched  support  channel  or  strut  62  discussed 
above  without  modification  and  a  a  clamp  much 
like  the  one  illustrated  in  FIG.  12  and  identified  by 
reference  character  170.  The  upper,  channel  span- 
ning  ends  190  of  the  two,  cooperating  components 
of  the  system  189  pipe  clamp  (one  of  which  is 
shown  in  FIGS.  14  and  15  and  identified  by  refer- 
ence  character  192)  have  notches  194  and  196 
which  differ  slightly  in  configuration  from  the 
notches  178  and  180  in  the  pipe  clamp  compo- 
nents  of  system  166.  In  particular.the  inner  edges 
198  and  200  of  notches  194  and  196  extend  at  a 
right  angle  rather  than  an  acute  angle  to  the  lon- 
gitudinal  centerline  202  of  the  pipe  clamp  compo- 
nent. 

With  this  minor  modification  and  the  pipe 
clamp  of  system  189  assembled  to  the  associated 
channel  62,  the  opposite  edge  portions  203  and 
204  of  each  pipe  clamp  component  head  190  are 
seated  on  the  inner  ends  93  of  the  notches  78  in 
channel  62.  A  pipe  such  as  that  identified  by  refer- 
ence  character  168  in  FIG.  12  and  located  between 
the  pipe  clamp  components  keeps  the  heads  190 
of  the  pipe  clamp  components  seated  in  recesses 
78.  Thus,  as  in  the  embodiments  of  the  invention 
discussed  above,  there  is  an  interfitting  relationship 
between  the  channel  and  pipe  clamp  components 
in  system  189  and  a  positive  connection  there- 
between  which  keeps  the  pipe  from  shifting  along 
channel  62  even  in  the  worst  case  orientation  of  the 
channel  and  supported  pipe  discussed  above. 

Channels  62  which  will  accommodate  pipe 
clamps  as  illustrated  in  FIGS.  4  and  5  and  connec- 
tors  as  shown  in  FIGS.  10  and  11  will  equally  well 
accommodate  clamps  of  the  type  shown  in  FIGS. 
14  and  15.  This  further  demonstrates  the  universal- 
ity  of  the  novel  channel-type  support  Shown  in  FIG. 
3  in  accepting,  without  modification,  a  variety  of 
load  attaching  clamps  and  other  connectors. 

It  is  not  of  course  essential  in  constructing 
systems  employing  the  principles  of  the  present 

invention  that  channels  of  type  illustrated  in  FIG.  3 
and  identified  by  reference  character  62  be  em- 
ployed  to  the  exclusion  of  conventional  channels 
such  as  those  shown  in  FIGS.  1,  6,  and  12.  Instead, 

5  the  use  of  channels  62  can  be  restricted  to  loca- 
tions  where  slippage  is  apt  to  occur  and  the  sim- 
pler,  even  less  expensive  to  produce  channels 
shown  in  FIGS.  1,  6,  and  12  employed  elsewhere. 
This  even  further  reduces  the  cost  of  the  system 

io  and  increases  its  economic  competitiveness. 
The  present  embodiments  are  to  be  consid- 

ered  in  all  respects  as  illustrative  and  not  restric- 
tive,  the  scope  of  the  invention  being  indicated  by 
the  appended  claims  rather  than  by  the  foregoing 

is  description;  and  all  changes  which  came  within  the 
meaning  and  range  of  equivalency  of  the  claims 
are  therefore  intended  to  be  embraced  therein. 

Claims 
20 

1.  A  support  system  comprising  an  elongated 
channel  (62)  and  a  component  for  attaching  a 
load  to  said  channel  (62); 
said  channel  (62)  being  fabricated  of  a  rigid, 

25  non-sagging,  vibration  damping  material  and 
having  a  pair  of  spaced  apart,  parallel  side 
walls  (64,68)  and  flanges  (70,72)  spaced  in- 
wardly  from  said  side  walls  (64,68)  and  having 
a  gap  therebetween; 

30  said  flanges  (70,72)  having  oppositely  posi- 
tioned,  paired  notches  (78)  of  like  dimensions 
formed  in  and  opening  onto  the  free  edges 
(80,82)  of  said  flanges  (70,72)  at  intervals 
therealong,  there  being  a  series  of  notches 

35  (78)  in  each  of  said  flanges  (70,72),  all  of  said 
notches  (78)  being  of  the  same  dimensions 
and  configuration,  and  the  spacing  between 
successive  notches  (78)  in  each  series  thereof 
being  the  same; 

40  said  load  attaching  component  having  a  first 
member  (84)  thereof  trapped  in  said  channel 
(62). 
characterized  in  that 
said  first  member  (84)  of  said  load  attaching 

45  component  extends  from  one  toward  the  other 
of  the  side  walls  (64,68)  of  the  channel  (62)  to 
keep  the  load  attaching  component  from  shift- 
ing  from  side  to  side  in  the  channel  (62)  to  any 
substantial  extent; 

50  the  trapped  first  member  (84)  of  said  load 
attaching  component  is  configured  to  comple- 
ment  the  notches  (78)  to  provide  complemen- 
tary  interengageable  means  on  said  channel 
(62)  and  said  component  to  providing  a  posi- 

55  tive  connection  therebetween  and  thereby 
keep  said  component  and  said  load  from  shift- 
ing  along  said  channel  (62)  in  the  longitudinal 
direction  to  any  significant  extent  irrespective 

8 
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of  the  pair  of  notches  (78)  in  which  the  afore- 
said  first  member  (84)  of  the  load  supporting 
component  may  be  trapped. 

2.  A  support  system  as  defined  in  claim  1 
wherein  said  load  attaching  component  also 
includes  a  second  member  (84),  said  first  and 
second  members  (84,84)  having  main  body 
portions  which  are  adapted  to  cooperate  to 
confine  a  supported  element  therebetween, 
both  of  said  members  (84,84)  having  integral 
elements  (90)  trapped  in  said  channel  (62)  and 
extending  from  one  toward  the  other  of  the 
channel  (62)  side  walls  (64,68)  as  aforesaid, 
the  trapped  elements  (90)  of  the  two  members 
(84)  being  adapted  to  respectively  fit  in  two 
spaced  apart  pairs  of  said  oppositely  notches 
(78),  and  the  trapped  elements  of  the  two 
members  being  configured  as  aforesaid  to 
complement  the  notches  (78)  in  the  flanges 
(70,72)  of  said  channel  (62)  to  thereby  keep 
the  first  and  second  members  (84,84)  of  the 
load  attaching  component  and  a  load  attached 
to  the  channel  (62)  by  said  component  from 
moving  longitudinally  relative  to  the  channel 
(62). 

3.  A  support  system  as  defined  in  claim  1  or 
claim  2  in  which  the  first  and  second  members 
(84,84)  of  the  load  attaching  component  are 
cooperating,  straplike  members  disposed  in 
facing  relationship  with  cooperating  portions 
thereof  shaped  to  embrace  opposite  sides  of 
the  supported  load,  said  load  attaching  compo- 
nent  also  including  fastener  means  for  clamp- 
ing  said  straplike  members  together  with  the 
load  between  and  embraced  by  said  members. 

4.  A  support  system  as  defined  in  claim  3 
wherein  said  fastener  means  extends  through 
one  of  said  straplike  members  and  is  threaded 
into  the  other  of  said  members  and  is  thereby 
capable  of  drawing  said  members  together 
with  the  load  between  said  members  as  afore- 
said. 

5.  A  support  system  as  defined  in  claim  3 
wherein  said  fastener  means  is  located  at  ends 
of  the  cooperating,  straplike  members  which  lie 
beyond  the  confines  of  said  channel  (62)  and 
comprises  a  series  of  parallel,  transverse  slots 
in  that  portion  of  one  of  said  straplike  mem- 
bers  adjacent  the  aforesaid  end  thereof;  said 
portion  of  said  first  member  (84)  slidably  ex- 
tending  through  said  second  straplike  member 
adjacent  an  end  thereof  as  aforesaid;  and  said 
fastener  means  further  comprising  an  element 
rotatably  mounted  at  said  end  of  the  second 

straplike  member  and  having  threads  engagea- 
ble  in  said  slots,  whereby  rotation  of  said  ele- 
ment  is  effective  to  draw  said  portion  of  said 
first  member  (84)  through  said  second  mem- 

5  ber  and  thereby  clamp  said  members  together 
in  embracing  relationship  to  the  load. 

6.  A  support  system  as  defined  in  claim  1  in 
which  said  first  member  (84)  of  the  load  at- 

io  taching  component  has  a  cruciform  configura- 
tion  providing  two  oppositely  extending  integral 
lugs  (86,88),  it  being  said  lugs  (86,88)  that  fit 
into  the  selected  pair  of  oppositely  positioned 
notches  (78)  in  the  channel  (62)  and  extend 

is  towards  the  side  wall  of  the  channel  (62)  as 
aforesaid  to  keep  said  load  attaching  compo- 
nent  from  shifting  from  side  to  side  in  the 
channel  (62)  and  from  moving  longitudinally 
relative  to  the  channel  (62)  and  the  aforesaid 

20  first  member  (84)  of  the  load  supporting  com- 
ponent  further  having  an  integral  main  body 
portion  which  fits  between  and  spans  the 
flanges  (70,72)  of  the  channel  (62). 

25  7.  A  support  system  as  defined  in  claim  1  in 
which  the  load  attaching  component  also  has  a 
second  member  to  which  the  load  is  adapted 
to  be  attached  and  means  for  securing  said 
second  member  to  said  first  member  (84). 

30 
8.  A  support  system  as  defined  in  claim  7 

wherein  the  second  member  of  the  load  at- 
taching  component  has  a  first  portion  to  which 
the  load  can  be  attached  and  a  second  portion 

35  which  is  adapted  to  span  the  gap  between  the 
flanges  (70,72)  of,  and  fit  against,  the  channel 
(62)  of  the  system  on  the  exterior  side  of  the 
channel  (62),  the  means  for  securing  the  sec- 
ond  member  of  the  load  attaching  component 

40  to  the  first  member  (84)  thereof  comprising  a 
fastener  which  extends  through  said  first  mem- 
ber  (84)  and  is  threaded  into  said  second 
member  and  is  thereby  adapted  to  clamp  the 
first  and  second  members  to  said  channel  (62) 

45  with  said  first  member  (84)  seated  in  said 
selected,  oppositely  positioned  pair  of  notches 
(78)  in  the  flanges  (70,72)  of  the  channel  (62). 

9.  A  support  system  as  defined  in  any  of  the 
50  preceding  claims  1-8  in  which  the  channel  (62) 

is  fabricated  from  an  engineering  polymer. 

10.  A  support  system  as  defined  in  any  of  the 
preceding  claims  1-8  in  which  the  channel  (62) 

55  has:  (a)  parallel  side  walls  (64,68),  and  (b)  a 
back  wall  oriented  at  a  right  angle  to  each  of 
the  side  walls  (64,68). 

9 
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Patentanspruche 

1.  Stutzsystem,  das  einen  langgestreckten  Kanal 
(62)  und  eine  Komponente  zum  Anbringen  ei- 
ner  Last  an  dem  Kanal  (62)  umfasst; 
wobei  der  Kanal  (62)  aus  einem  festen,  nicht 
durchhangenden  schwingungsdampfenden 
Material  hergestellt  ist,  und  ein  Paar  voneinan- 
der  beabstandete  parallele  Seitenwande 
(64,68)  und  Flansche  (70,72)  hat,  die  von  den 
Seitenwanden  (64,68)  nach  innen  beabstandet 
sind  und  einen  Spalt  zwischen  ihnen  haben; 
wobei  die  Flansche  (70,72)  gegenuber  ange- 
ordnete,  gepaarte  Kerben  (78)  mit  gleichen  Di- 
mensionen  in  den  Flanschen  (70,72)  gebildet 
haben,  und  die  sich  mit  Intervallen  auf  die 
freien  Kanten  (80,82)  der  Flansche  (70,72)  hin- 
zu  offnen,  wobei  eine  Reihe  von  Kerben  (78)  in 
jedem  Flansch  (70,72)  vorhanden  ist,  wobei 
alle  Kerben  (78)  die  gleiche  Dimension  und 
Gestalt  haben,  und  der  Abstand  zwischen  auf- 
einanderfolgenden  Kerben  (78)  in  jeder  Reihe 
gleich  ist; 
wobei  die  Komponente,  die  die  Last  anbringt, 
ein  erstes  Glied  (84)  in  dem  Kanal  (62)  einge- 
schlossen  hat; 
dadurch  gekennzeichnet,  dass 
das  erste  Glied  (84)  der  Komponente,  die  die 
Last  anbringt,  sich  weit  genug  von  einer  zur 
anderen  der  Seitenwande  (64,68)  des  Kanals 
(62)  erstreckt,  urn  die  Komponente,  die  die 
Last  anbringt,  davon  abzuhalten,  sich  in  dem 
Kanal  (62)  in  einem  wesentlichen  Ausmass  von 
Seite  zu  Seite  zu  verschieben; 
das  eingeschlossene  erste  Glied  (84)  der  Kom- 
ponente,  die  die  Last  anbringt,  50  gestaltet  ist, 
urn  die  Kerben  (78)  zu  erganzen,  urn  sich 
erganzende,  untereinander  eingreifbare  Mittel 
auf  dem  Kanal  (62)  und  der  Komponente  zu 
liefern,  urn  eine  positive  Verbindung  dazwi- 
schen  zu  liefern,  und  die  Komponente  und  die 
Last  dadurch  davon  abzuhalten,  sich  entlang 
des  Kanals  (62)  in  der  Langsrichtung  in  einem 
wesentlichen  Ausmass  zu  verschieben,  unge- 

einer  zur  anderen  der  Seitenwande  (64,68)  des 
Kanals  (62)  wie  oben  erwahnt  erstrecken,  wo- 
bei  die  eingeschlossenen  Elemente  (90)  der 
beiden  Glieder  (84)  jeweils  in  zwei  voneinander 

5  beabstandete  Paare  der  gegenuber  angeord- 
neten  Kerben  (78)  passen,  und  die  einge- 
schlossenen  Elemente  der  beiden  Glieder  wie 
oben  erwahnt  gestaltet  sind,  urn  die  Kerben 
(78)  in  den  Flanschen  (70,72)  des  Kanals  (62) 

io  zu  erganzen,  urn  die  ersten  und  zweiten  Glie- 
der  der  Komponente,  die  die  Last  anbringt, 
und  eine  Last,  die  von  der  Komponente  an 
dem  Kanal  (62)  angebracht  ist,  davon  abzuhal- 
ten,  sich  langs  relativ  zum  Kanal  (62)  zu  bewe- 

15  gen. 

3.  Wie  in  Anspruch  1  oder  Anspruch  2  definiertes 
Stutzsystem,  in  dem  die  ersten  und  zweiten 
Glieder  (84,84)  der  Komponente,  die  die  Last 

20  anbringt,  miteinander  zusammenwirkende,  rie- 
menartige  Glieder  sind,  die  in  einem  gegen- 
uberliegenden  Verhaltnis  mit  zusammenwir- 
kenden  Teilen  davon  angeordnet  sind,  die  so 
gestaltet  sind,  urn  gegenuberliegende  Seiten 

25  der  unterstutzten  Last  zu  umgeben,  wobei  die 
Komponente,  die  die  Last  anbringt,  auch  ein 
Befestigungsmittel  einschliesst,  urn  die  riemen- 
artigen  Glieder  mit  der  Last,  die  zwischen  den 
Gliedern  liegt,  und  von  ihnen  umgeben  wird, 

30  zusammenzuklemmen. 

4.  Wie  in  Anspruch  3  definiertes  Stutzsystem,  in 
dem  sich  das  Befestigungsmittel  durch  eines 
der  riemenartigen  Glieder  erstreckt,  und  in  das 

35  andere  der  Glieder  geschraubt  ist,  und  da- 
durch  fahig  ist,  die  Glieder  mit  der  Last  zwi- 
schen  den  Gliedern  wie  oben  erwahnt  zusam- 
menzuziehen. 

40  5.  Wie  in  Anspruch  3  definiertes  Stutzsystem,  in 
dem  das  Befestigungsmittel  an  Enden  der  zu- 
sammenwirkenden  riemenartigen  Glieder,  die 
uber  die  Einschrankungen  des  Kanals  (62)  hin- 
weggehen,  angeordnet  ist,  und  eine  Reihe  von 

45  parallelen,  transversalen  Spalten  in  dem  Teil 
eines  der  riemenartigen  Glieder  neben  dem 
oben  erwahnten  Ende  davon  hat;  wobei  der 
Teil  des  ersten  Gliedes  (84)  sich  gleitbar  durch 
das  zweite  riemenartige  Glied  wie  oben  er- 

50  wahnt  neben  einem  Ende  davon  erstreckt;  und 
das  Befestigungsmittel  weiterhin  ein  Element 
umfasst,  das  an  dem  Ende  des  zweiten  rie- 
menartigen  Gliedes  drehbar  angebracht  ist  und 
ein  Gewinde  hat,  das  in  die  Spalten  eingreifen 

55  kann,  wobei  Drehung  des  Elementes  dazu 
nutzbar  ist,  urn  das  Teil  des  ersten  Gliedes 
(84)  durch  das  zweite  Glied  zu  Ziehen,  und  die 
Glieder  dadurch  in  umgebendem  Verhaltnis 

achtet  des  Kerbenpaares  (78),  in  dem  das  45 
oben  erwahnte  erste  Glied  (84)  der  Komponen- 
te,  die  die  Last  unterstutzt,  eingeschlossen 
sein  kann. 

2.  Wie  in  Anspruch  1  definiertes  Stutzsystem,  in  50 
dem  die  Komponente,  die  die  Last  anbringt, 
auch  ein  zweites  Glied  (84)  einschliesst,  wobei 
die  ersten  und  zweiten  Glieder  (84,84)  Haupt- 
korperteile  haben,  die  zusammenwirken  kon- 
nen,  urn  ein  unterstutztes  Element  dazwischen  55 
einzuschranken,  wobei  beide  Glieder  (84,84) 
integrale  Elemente  (90)  haben,  die  in  dem  Ka- 
nal  (62)  eingeschlossen  sind,  und  sich  von 
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zur  Last  zusammenzuklemmen. 

6.  Wie  in  Anspruch  1  definiertes  Stutzsystem,  in 
dem  das  erste  Glied  (84)  der  Komponente,  die 
die  Last  anbringt,  eine  Kreuzgestalt  hat,  die 
zwei  sich  gegenuber  erstreckende  integrale 
Schlaufen  (86,88)  liefert,  die  diejenigen  Schlau- 
fen  (86,88)  sind,  die  in  das  ausgewahlte  Paar 
von  gegenuber  angeordneten  Kerben  (78)  in 
dem  Kanal  (62)  passen,  und  sich  auf  die  Sei- 
tenwand  des  Kanals  (62)  wie  oben  erwahnt 
erstrecken,  urn  die  Komponente,  die  die  Last 
anbringt,  davon  abzuhalten,  sich  in  dem  Kanal 
(62)  von  Seite  zu  Seite  zu  verschieben,  und 
sich  langs  relativ  zum  Kanal  (62)  zu  bewegen, 
und  das  oben  erwahnte  erste  Glied  (84)  der 
Komponente,  die  die  Last  unterstutzt,  weiterhin 
einen  integralen  Hauptkorperteil  hat,  der  zwi- 
schen  die  Flansche  (70,72)  passt,  und  sie  auf 
dem  Kanal  (62)  umspannt. 

7.  Wie  in  Anspruch  1  definiertes  Stutzsystem,  in 
dem  die  Komponente,  die  die  Last  anbringt, 
auch  ein  zweites  Glied  hat,  an  das  die  Last 
angebracht  werden  kann,  und  ein  Mittel,  urn 
das  zweite  Glied  an  dem  ersten  Glied  (84)  zu 
befestigen. 

8.  Wie  in  Anspruch  7  definiertes  Stutzsystem,  in 
dem  das  zweite  Glied  der  Komponente,  die  die 
Last  anbringt,  ein  erstes  Teil  hat,  an  das  die 
Last  angebracht  werden  kann,  und  ein  zweites 
Teil,  das  den  Spalt  zwischen  den  Flanschen 
(70,72)  des  Kanals  (62)  des  Systems  auf  der 
ausseren  Seite  des  Kanals  (62)  umspannen 
kann,  und  gegen  ihn  passen  kann,  wobei  das 
Mittel  zum  Befestigen  des  zweiten  Gliedes  der 
Komponente,  die  die  Last  anbringt,  an  das 
erste  Glied  (84)  ein  Befestigungsmittel  um- 
fasst,  das  sich  durch  das  erste  Glied  (84)  er- 
streckt,  und  in  das  zweite  Glied  geschraubt  ist, 
und  dabei  die  ersten  und  zweiten  Glieder  an 
den  Kanal  (62)  klemmen  kann,  wobei  das  erste 
Glied  (84)  in  dem  ersten,  gegenuber  angeord- 
neten  Kerbenpaar  (78)  in  den  Flanschen 
(70,72)  des  Kanals  (62)  liegt. 

9.  Wie  in  einem  der  vorhergehenden  Anspruche 
1-8  definiertes  Stutzsystem,  in  dem  der  Kanal 
(62)  aus  einem  technischen  Polymer  herge- 
stellt  ist. 

10.  Wie  in  einem  der  vorhergehenden  Anspruche 
1-8  definiertes  Stutzsystem,  in  dem  der  Kanal 
(62)  folgendes  hat:  (a)  parallele  Seitenwande 
(64,68),  und  (b)  eine  Hinterwand,  die  in  rech- 
tem  Winkel  zu  jeder  der  Seitenwande  (64,68) 
angeordnet  ist. 

Revendicatlons 

1.  Systeme  de  support  ayant  un  profil-U  allonge 
(62)  et  une  piece  pour  accrocher  une  charge 

5  audit  profil  (62); 
ledit  profil  (62)  etant  chaudronne  en  mate- 

riau  rigide  resistant  au  flechissement  et  amor- 
tissant  les  vibrations  comportant  deux  parois 
laterales  paralleles  opposees  (64,68)  et  des 

io  brides  (70,72)  disposees  vers  I'interieur  par 
rapport  auxdites  parois  laterales  (64,68)  avec 
un  entrefer  entre  les  deux; 

lesdites  brides  (70,72)  prevoyant  des  pai- 
res  d'encoches  (78)  I'une  en  face  de  I'autre  et 

is  de  memes  dimensions  formees  a  I'interieur  et 
ouvrant  sur  les  bords  libres  (80,82)  desdites 
brides  (70,72)  situees  a  intervalles  sur  la  lon- 
gueur,  une  serie  d'encoches  (78)  etant  prevue 
en  chacune  desdites  brides  (70,72),  toutes  les 

20  desdites  encoches  (78)  etant  de  configuration 
et  de  dimensions  identiques,  et  I'intervalle  en- 
tre  les  encoches  successives  (78)  de  chaque 
serie  etant  le  meme;  ladite  piece  d'accrochage 
de  charge  ayant  un  premier  membre  (84)  rete- 

25  nu  dans  ledit  profil  (62). 
caracterise  en  ce  que 
ledit  premier  membre  (84)  de  ladite  piece 

d'accrochage  de  charge  est  allongee  entre 
I'une  et  I'autre  des  parois  laterales  (64,68)  du 

30  profil  (62)  de  fagon  suffisante  pour  bloquer  le 
deplacement  lateral  important  de  la  piece  d'ac- 
crochage  a  I'interieur  du  profil  (62); 

le  premier  membre  retenu  (84)  de  ladite 
piece  d'accrochage  de  charge  est  configure  de 

35  fagon  telle  a  complementer  les  encoches  (78) 
assurant  des  moyens  complementaires  inter- 
changeables  sur  ledit  profil  (62)  et  ladite  piece 
aboutissant  au  raccord  positif  entre  les  deux, 
condamnant  ainsi  le  deplacement  d'importance 

40  significative  de  la  piece  et  de  la  charge  en 
sens  longitudinal  le  long  dudit  profil  (62)  sans 
egard  a  la  paire  d'encoches  (78)  dans  lesquel- 
les  ledit  premier  membre  ci-avant  (84)  de  la 
piece  d'accrochage  de  charge  se  trouve  rete- 

45  nu. 

2.  Systeme  de  support  tel  que  defini  a  la  revendi- 
cation  1  selon  lequel  ladite  piece  d'accrochage 
de  charge  prevoit  aussi  un  deuxieme  membre 

50  (84),  lesdits  premier  et  deuxieme  membres 
(84,84)  comportant  des  zones  principales  de 
corps  adaptees  pour  contenir  ensemble  un  ele- 
ment  supporte  entre  les  deux,  les  deux  dits 
membres  (84,84)  ayant  des  elements  integraux 

55  (90)  retenus  dans  ledit  profil  (62)  et  allant  de 
I'une  a  I'autre  des  deux  parois  laterales  (64,68) 
du  profil  (62)  tel  que  precise  ci-avant,  les  ele- 
ments  retenus  (90)  des  deux  membres  (84) 
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etant  adaptes  de  telle  fagon  a  loger  respective- 
ment  en  deux  paires  espacees  desdites  enco- 
ches  opposees  (78),  les  elements  retenus  des 
deux  membres  etant  de  telle  configuration  pre- 
cisee  ci-avant  pour  complementer  les  enco- 
ches  (78)  dans  les  brides  (70,72)  dudit  profil 
(62)  de  telle  fagon  a  eviter  que  les  premier  et 
deuxieme  membres  (84,84)  de  la  piece  d'ac- 
crochage  de  charge  et  la  charge  accrochee  au 
profil  (62)  par  I'intermediaire  de  ladite  piece  ne 
se  deplacent  en  sens  longitudinal  par  rapport 
au  profil  (62). 

3.  Systeme  de  support  tel  que  defini  a  la  revendi- 
cation  1  ou  a  la  revendication  2  selon  lesquel- 
les  les  premier  et  deuxieme  membres  (84,84) 
de  la  piece  d'accrochage  de  charge  sont  en 
cooperation,  des  membres  sous  forme  d'atta- 
ches  disposees  en  rapport  d'opposition  avec 
les  portions  correspondantes  fagonnees  de 
maniere  a  embrasser  les  cotes  opposes  de  la 
charge  supportee,  ladite  piece  d'accrochage 
de  charge  prevoyant  aussi  de  moyens  de  fixa- 
tion  pour  pincer  ensemble  lesdits  membres 
attaches  avec  la  charge  entre  les  membres 
indiques  ci-avant. 

4.  Systeme  de  support  tel  que  defini  a  la  revendi- 
cation  3  selon  lequel  des  moyens  de  fixation 
sont  prevus  au  travers  desdits  membres  atta- 
ches  et  enfiles  dans  I'autre  desdits  membres 
permettant  ainsi  de  resserrer  les  membres 
avec  la  charge  entre  lesdits  membres  ci-avant. 

5.  Systeme  de  support  tel  que  defini  a  la  revendi- 
cation  3  selon  lesdits  moyens  de  fixation  sont 
prevus  aux  extremites  desdits  membres-atta- 
ches  situes  au  dela  des  limites  dudit  profil  (62) 
et  comporte  une  serie  de  fentes  transversales 
paralleles  dans  la  portion  d'un  desdits  mem- 
bres-attaches  adjacents  a  I'extremite  indiquee 
ci-avant;  ladite  portion  dudit  premier  membre 
(84)  etant  disposee  pour  allonger  par  coulisse- 
ment  au  travers  du  deuxieme  membre-attache 
adjacent  a  une  de  ses  extremites  tel  qu'indi- 
que;  et  lesdits  moyens  d'attache  comportant 
en  outre  un  element  monte  rotatif  a  ladite 
extremite  du  deuxieme  membre-attache  et 
comportant  un  filetage  susceptible  d'engage- 
ment  dans  lesdites  fentes,  et  selon  quoi  la 
rotation  dudit  element  permet  de  tirer  la  por- 
tion  dudit  premier  membre  (84)  au  travers  du 
deuxieme  membre  assurant  ainsi  le  blocage 
ensemble  desdits  membres  en  rapport  de  pin- 
cement  avec  la  charge. 

6.  Systeme  de  support  tel  que  defini  a  la  revendi- 
cation  1  dont  le  premier  membre  (84)  de  la 

piece  d'accrochage  de  charge  est  de  configu- 
ration  cruciforme  prevoyant  deux  pattes  inte- 
grates  qui  avancent  en  opposition  (86,88)  et  se 
logent  dans  la  paire  selectionnee  d'encoches 

5  opposees  (78)  dans  le  profil  (62)  et  s'avancent 
vers  la  paroi  laterale  du  profil  (62)  ci-avant 
pour  bloquer  tout  mouvement  lateral  de  la  pie- 
ce  accrochage  de  charge  d'un  cote  a  I'autre 
dans  le  profil  (62)  et  son  mouvement  longitudi- 

io  nal  par  rapport  au  profil  (62)  et  audit  premier 
membre  ci-avant  (84)  de  la  piece  d'accrochage 
de  charge  ayant  egalement  une  portion  inte- 
grate  de  corps  logeant  a  I'interieur  et  sur  la 
portee  des  brides  (70,72)  du  profil  (62). 

15 
7.  Systeme  de  support  tel  que  defini  a  la  revendi- 

cation  1  dont  la  piece  d'accrochage  de  charge 
prevoit  egalement  un  deuxieme  membre  sur 
lequel  la  charge  est  disposee  pour  y  etre  ac- 

20  crochee  et  des  moyens  de  fixation  dudit 
deuxieme  membre  avec  le  premier  membre 
(84). 

8.  Systeme  de  support  tel  que  defini  a  la  revendi- 
25  cation  7  dont  le  deuxieme  membre  de  la  piece 

d'accrochage  de  charge  prevoit  une  premiere 
portion  sur  laquelle  la  charge  est  susceptible 
d'etre  attachee  et  une  deuxieme  portion  qui 
est  fagonnee  pour  franchir  le  vide  entre  les 

30  brides  (70,72)  et  s'appuyer  contre  le  profil  (62) 
du  systeme  sur  le  cote  exterieur  du  profil  (62), 
les  moyens  de  fixation  du  deuxieme  membre 
de  la  piece  d'accrochage  de  la  charge  a  son 
premier  membre  comportant  une  fixation  qui 

35  s'allonge  au  travers  du  premier  membre  (84)  et 
admet  d'etre  enfilee  dans  le  deuxieme  mem- 
bre  etant  adaptee  pour  pincer  les  premier  et 
deuxieme  membres  contre  le  profit  (62),  ledit 
premier  membre  (84)  etant  assis  dans  ladite 

40  paire  selectionnee  d'encoches  opposees  (78) 
dans  les  brides  (70,72)  du  profit  62). 

9.  Systeme  de  support  (1-8)  tel  que  defini  en 
I'une  ou  I'autre  des  revendications  precedentes 

45  dont  le  profil  (62)  est  elabore  a  partir  d'un 
polymere  de  construction  mecanique. 

10.  Systeme  de  support  tel  que  defini  en  I'une  ou 
I'autre  des  revendications  precedentes  1-8 

50  dont  le  profil  (62)  comporte:  (a)  des  parois 
laterales  paralleles  (64,68)  et  (b)  une  paroi  AR 
orientee  a  angle  droit  par  rapport  a  chacune 
des  parois  laterales  (64,68). 

55 
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