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Description 

The  present  invention  relates  to  an  apparatus 
for  manufacturing  rock  anchors. 

Rock  anchors  are  generally  steel  tendons  in- 
serted  down  bore  holes  in  a  scree.  In  use  a  portion 
of  the  tendon  is  grouted  and  a  plate  attached  to  the 
tendon.  The  tendon  is  then  stressed  so  that  the 
plate  bears  upon  the  scree  thereby  to  stabilise  the 
scree.  Tendons  typically  comprise  a  plurality  of 
steel  strands  wound  together  to  form  the  tendon. 
To  secure  adequately  such  tendons  in  cement, 
prior  art  methods  as  disclosed  in  CA-A-1  059351 
and  AU-B-42734185  have  used  machines  respec- 
tively  to  unravel  and  wind  oppositely  for  short 
lengths  the  strands  in  tendons.  The  purpose  of 
unravelling  the  strands  is  to  increase  the  surface 
area  of  the  tendon  in  contact  with  the  cement  to 
embed  more  securely  the  tendon  in  the  cement. 
This  is  a  relatively  time  consuming  procedure. 

In  contrast,  in  accordance  with  the  present 
invention,  there  is  provided  an  apparatus  for  manu- 
facturing  a  rock  anchor,  comprising  a  tendon  hav- 
ing  a  plurality  of  strands  and  at  least  one  bulbous 
portion  in  which  all  the  strands  are  spaced  from 
one  another  substantially  around  the  periphery  of 
the  bulbous  portion,  the  apparatus  comprising  a 
pair  of  spaced  clamp  means,  each  arranged  to 
clamp  releasably  the  tendon  therebetween  at  posi- 
tions  spaced  apart  along  the  length  thereof  and 
being  mounted  in  the  apparatus  for  there  to  be 
relative  longitudinal  displaceability  between  the 
clamp  means,  and  clamp  displacement  means  for 
displacing  one  clamp  means  towards  the  other  in 
order  to  form  a  bulbous  portion  in  the  tendon 
between  the  two  clamp  means,  characterized  in 
that  the  apparatus  also  includes  tendon  displace- 
ment  means  for  displacing  the  tendon  in  the  lon- 
gitudinal  direction  thereof  relative  to  the  clamp 
means  after  a  bulbous  portion  has  been  formed  in 
the  tendon,  comprising  clamp  means  arranged  re- 
leasably  to  grip  the  tendon  therebetween. 

The  present  invention  will  now  be  described, 
by  way  of  example,  with  reference  to  the  accom- 
panying  drawings,  in  which: 

Figure  1  is  a  view  of  a  rock  anchor; 
Figure  2  is  a  perspective  view  of  a  section  taken 
along  the  line  2-2  of  Figure  1; 
Figure  3  is  a  plan  view  of  apparatus  embodying 
the  present  invention  for  manufacturing  a  rock 
anchor  ; 
Figure  4  is  a  further  plan  view  of  the  apparatus 
of  Figure  4; 
Figure  5  is  a  plan  view  of  a  second  apparatus 
embodying  the  present  invention; 
Figure  6  is  a  transverse  sectional  view  along 
lines  7-7  of  Figures  3  to  5; 

Figure  7  is  a  transverse  sectional  view  along 
lines  8-8  of  Figures  3  to  5;  and 
Figure  8  is  a  transverse  sectional  view  along  line 
9-9  of  Figure  5. 

5  Shown  in  Figures  1  and  2  is  a  rock  anchor  10 
comprising  a  steel  tendon  12.  The  tendon  12  is 
composed  of  a  plurality  of  outer  strands  14  helical- 
ly  wound  around  a  centre  strand  15  to  form  the 
tendon  12.  As  shown,  there  are  six  outer  strands  14 

io  wound  around  the  centre  strand.  The  tendon  12 
has  a  plurality  of  bulbous  portions  16  spaced  apart 
from  one  another  along  the  length  of  the  tendon. 
The  portions  of  the  strands  14  and  15,  in  the 
bulbous  portions  16,  are  spaced  apart  from  each 

75  other  around  the  circumference  of  the  bulbous  por- 
tions  16,  as  shown.  The  section  line  2-2  has  been 
taken  through  the  fattest  part  of  the  bulbous  portion 
16.  As  seen  in  Figure  2,  the  centre  strand  15  is 
displaced  away  from  the  centre  of  the  tendon  12. 

20  Each  bulbous  portion  16  has  a  bulb  diameter  de- 
fined  as  the  diameter  of  the  smallest  tube  through 
which  the  rock  anchor  10  will  pass.  The  bulb  pe- 
riphery  is  indicated  by  the  broken  lines,  marked  17 
in  Figure  2.  The  outer  strands  14  and  the  centre 

25  strand  15  are  all  located  adjacent  and  within  the 
bulb  periphery  17.  This  enables  cement  to  contact 
a  greater  surface  area  of  the  strands  14  in  use.  The 
rock  anchor  10  is  thereby  firmly  embedded  in  the 
cement.  Furthermore,  the  centre  strand  15  is  dis- 

30  placed  away  from  its  normal  central  position,  in  the 
bulbous  portions  16.  When  the  rock  anchor  10  is 
stressed,  the  load  will  be  taken  more  evenly  by  the 
strands  1  4  and  1  5  than  if  the  centre  strand  1  5  was 
in  its  central  position.  If  the  centre  strand  15  was  in 

35  its  central  position,  more  load  would  be  taken  by 
the  centre  strand  15  than  the  outer  strands  14.  This 
would  then  lower  the  safety  factor  of  the  rock 
anchor  10  which  could  then  fail  at  a  much  lower 
load. 

40  Shown  in  Figures  3,  4,  6  and  7  is  apparatus  52 
of  a  first  embodiment  of  the  present  invention  for 
manufacturing  a  rock  anchor  10.  There  is  provided 
one  fixed  22'  and  one  slidable  clamp  means  22, 
each  having  opposed  plates  30,  32  to  bear  on  the 

45  tendon  12  therebetween  and  each  provided  with  a 
hydraulic  ram  28  mounted  in  a  frame  24.  The 
slidable  clamp  means  22  is  held  in  a  carriage  54 
slidable  along  the  frame  24.  The  hydraulic  ram  28, 
associated  with  the  fixed  clamp  means  22',  is  sup- 

50  plied  with  hydraulic  pressure  through  a  pipe  56. 
The  ram  28,  associated  with  the  slidable  clamp 
means  22,  is  supplied  with  hydraulic  pressure 
through  a  separate  pipe  58.  A  clamp  displacement 
means  such  as  an  hydraulic  ram  44  is  fixed  to  the 

55  right  hand  end  of  the  frame  24  and  has  a  plunger 
45  which  bears  on  the  slidable  clamp  means  22. 
Similarly,  the  ram  44  of  the  displacement  means, 
has  a  separate  pipe  60  to  supply  hydraulic  pres- 
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sure.  The  pipes  56,  58  and  60  are  connected  to  an 
hydraulic  timer  (not  shown)  which  co-ordinates  the 
action  of  both  rams  28  and  the  ram  44.  As  shown, 
the  tendon  12  passes  through  the  centre  of  the  ram 
44.  A  straight  pipe  61  is  disposed  to  the  left  of  the 
fixed  clamp  22  and  is  arranged  to  receive  the  rock 
anchor  10.  The  pipe  61  has  a  diameter  at  least  that 
of  the  bulb  diameter. 

As  seen  in  Figures  6  and  7,  each  plate  30  and 
32  has  a  recess  62.  The  plates  30  and  32  have  a 
centralising  pin  64  located  below  the  recesses  62 
and  extending  between  the  plates  30  and  32.  The 
pin  64  serves  to  support  the  tendon  12  and  to 
guide  the  plates  30  and  32  toward  one  another  so 
that  the  tendon  12  is  clamped  within  the  recesses 
62.  Thus,  the  plate  30  contains  a  recess  (not 
shown)  which  receives  the  pin  64  when  the  plates 
30  and  32  are  moved  together  by  the  ram  28.  In 
use,  a  tendon  12  is  first  fed  through  the  ram  44, 
between  the  plates  30  and  32,  of  the  clamp  means 
22  and  22',  and  into  the  pipe  61.  The  hydraulic 
timer  operates  and  activates  the  ram  28  of  the 
fixed  clamping  means  22'.  This  results  in  the 
clamping  means  22'  securely  holding  the  tendon 
12  by  means  of  the  plates  30  and  32.  At  this  point, 
the  ram  28  of  the  slidable  clamp  means  22,  is 
deactivated  to  allow  the  tendon  12  to  slide  between 
its  plates  30  and  32.  The  ram  44  is  then  activated 
and  causes  the  plunger  45  to  move  to  the  left, 
toward  the  fixed  clamp  means  22'.  This  moves  the 
carriage  54,  with  the  slidable  clamp  means  22,  to 
the  left,  toward  the  fixed  clamp  means  22'.  When 
the  distance  between  the  clamp  means  22  and  22' 
reaches  the  first  predetermined  length,  in  which 
there  is  an  uninterrupted  length  of  tendon  12  nec- 
essary  to  form  a  bulbous  portion  16  therebetween, 
the  ram  44  is  deactivated. 

The  ram  28  of  the  slidable  clamp  means  22,  is 
then  activated  to  clamp  the  tendon  12  between  the 
plates  30  and  32. 

The  ram  44  is  then  reactivated.  This  causes 
the  plunger  45  to  bear  upon  the  plates  30  and  32, 
of  the  slidable  clamp  means  22,  and  displace  the 
slidable  clamp  means  22  towards  the  fixed  clamp 
means  22'.  Such  relative  displacement  causes  the 
bulbous  portions  16  to  be  formed  in  the  tendon  12 
between  the  clamp  means  22  and  22'. 

When  the  distance  between  the  clamp  means 
22  and  22'  reaches  a  second  predetermined  dis- 
tance,  in  which  the  desired  bulbous  portion  16 
reaches  its  correct  proportions,  the  ram  28  of  the 
slidable  clamp  means  22  and  the  ram  44  are  then 
deactivated  to  release  the  tendon  12.  The  ram  44 
then  withdraws  the  plunger  45  away  from  the  fixed 
clamp  means  22'.  This  moves  the  carriage  54  with 
the  slidable  clamp  means  22,  to  the  right,  away 
from  the  fixed  clamp  means  22'. 

The  ram  28,  of  the  slidable  clamp  means  22  is 
then  activated  to  clamp  the  tendon  12  by  means  of 
the  plates  30  and  32.  The  ram  28  of  the  fixed 
clamp  means  22'  is  then  deactivated  to  release  the 

5  tendon  12. 
The  ram  44  is  then  activated,  the  plunger  45 

extends  and  moves  the  carriage  54  and  slidable 
clamp  means  22  towards  the  fixed  clamp  means 
22'.  Thus,  in  this  condition,  the  slidable  clamp 

io  means  22  and  the  ram  44  function  as  a  tendon 
displacement  means  to  move  the  tendon  12.  This 
also  moves  the  rock  anchor  10  to  the  left  and  into 
the  straight  pipe  61  .  The  pipe  61  generally  straigh- 
tens  out  any  bends  that  may  have  occurred  when 

is  the  bulbous  portion  16  was  formed.  When  the  rock 
anchor  10  has  been  moved  a  distance  equal  to  the 
spacing  between  adjacent  bulbous  portions  16,  the 
ram  44  is  then  deactivated  to  prevent  any  further 
movement  of  the  tendon  12. 

20  The  ram  28  of  the  fixed  clamping  means  22'  is 
then  activated  and  the  process  is  repeated  as 
many  times  as  is  required. 

Shown  in  Figures  5  and  8  is  an  apparatus  66  of 
a  second  embodiment  for  manufacturing  a  rock 

25  anchor  10.  This  apparatus  66  is  a  modification  of 
the  apparatus  52  of  Figures  3,  4,  6  and  7.  Like 
numerals  denote  like  parts.  The  apparatus  66  addi- 
tionally  comprises  a  separate  tendon  displacement 
means  68  to  the  right  of  the  slidable  clamp  means 

30  22  in  Figure  5.  The  tendon  displacement  means  68 
comprises  a  slidable  clamp  means  70  carried  by  a 
carriage  72  slidable  along  the  frame  24.  The  clamp 
means  70  comprises  an  hydraulic  ram  74  supplied 
with  hydraulic  pressure  by  a  pipe  76.  The  ram  74 

35  has  a  plate  78  attached  thereto  to  bear  on  and 
thereby  clamp  the  tendon  12  against  an  opposed 
plate  80.  Each  plate  78  and  80  has  a  recess  82,  in 
a  similar  manner  to  the  machine  52  of  Figures  3,  4, 
6  and  7.  The  plates  78  and  80  have  a  centralising 

40  pin  84  located  below  the  half  recesses  82,  in  a 
similar  manner  to  the  machine  52  of  Figures  3,  4,  6 
and  7.  The  tendon  displacement  means  68  further 
comprises  a  clamp  displacement  means  in  the 
form  of  an  hydraulic  ram  86  supplied  with  hydraulic 

45  pressure  through  a  pipe  88.  The  ram  86  has  a 
plunger  90  which  bears  on  the  carriage  72  and  is 
arranged  to  displace  the  sliding  clamp  means  70  to 
the  left,  as  shown  in  Figure  5. 

As  is  apparent,  the  tendon  displacement 
50  means  68  is  an  element  supplementary  to  those 

comprised  by  the  tendon  displacement  means  of 
the  apparatus  52. 

The  pipes  58  and  60  are  connected  to  a  com- 
mon  manifold  92  supplied  with  hydraulic  pressure 

55  by  a  pipe  94.  Thus,  the  fixed  clamp  means  22'  and 
the  slidable  clamp  means  22  are  activated  simulta- 
neously. 

3 
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In  use,  a  tendon  12  is  first  fed  through  between 
the  plates  78  and  80,  through  the  ram  44,  between 
the  plates  30  and  32,  of  the  clamp  means  22  and 
22'  and  into  the  pipe  61.  An  hydraulic  timer  op- 
erates  and  simultaneously  activates  both  of  the 
rams  28  so  that  the  clamps  22  and  22'  securely 
hold  the  tendon  12. 

At  this  point,  the  ram  74  is  deactivated  to  allow 
the  tendon  12  to  slide  between  the  plates  78  and 
80.  Further,  at  this  stage,  the  clamp  means  22  and 
22'  are  a  first  predetermined  distance  apart.  The 
ram  44  is  then  activated  to  move  the  carriage  54  to 
the  left,  towards  the  fixed  clamp  means  22'.  This 
relative  displacement  disrupts  the  tendon  12  and 
forms  a  bulbous  portion  16.  When  the  distance 
between  the  clamp  means  22  and  22'  reaches  a 
second  predetermined  distance  both  rams  28  and 
the  ram  44  are  deactivated. 

Ram  74  is  then  activated  so  that  the  tendon  1  2 
is  securely  held  in  the  slidable  clamp  means  70  by 
the  plates  78  and  80.  The  ram  86  is  then  activated 
and  the  plunger  90  moves  the  carriage  72  to  the 
left,  towards  the  fixed  clamp  means  22'.  This  also 
moves  the  rock  anchor  10  to  the  left  and  into  the 
straight  pipe  61  . 

When  the  rock  anchor  10  has  been  moved  a 
distance  equal  to  the  spacings  between  adjacent 
bulbous  portions  16,  the  rams  74  and  86  are  de- 
activated.  Both  rams  28  are  then  simultaneously 
activated  and  the  process  is  repeated  as  many 
times  as  desired. 

It  is  envisaged  that  the  tendon  displacement 
means  may  alternately  comprise  an  electronic  mo- 
tor  driving  wheel.  An  idler  wheel  would  bear  upon 
the  driven  wheel  and  the  tendon  would  pass  be- 
tween  the  idler  and  the  driven  wheels.  A  timer 
would  activate  an  electric  motor  to  rotate  the  driven 
wheel  and  thereby  move  the  tendon.  There  may 
also  be  a  number  of  each  of  the  machines  52  and 
66  operating  simultaneously  together  in  parallel. 
Further,  the  ram  44  may  have  an  adjustment 
means  in  the  form  of  a  threaded  column  to  vary  the 
position  of  the  ram  44  along  the  frame. 

Claims 

1.  An  apparatus  (52,  66)  for  manufacturing  a  rock 
anchor  (10),  comprising  a  tendon  (12)  having  a 
plurality  of  strands  (14,  15)  and  at  least  one 
bulbous  portion  (16)  in  which  all  the  strands 
are  spaced  from  one  another  substantially  ar- 
ound  the  periphery  of  the  bulbous  portion,  the 
apparatus  (52,  66)  comprising  a  pair  of  spaced 
clamp  means  (22,  22'),  each  arranged  to 
clamp  releasably  the  tendon  therein  at  posi- 
tions  spaced  apart  along  the  length  thereof  and 
being  mounted  in  the  apparatus  for  there  to  be 
relative  longitudinal  displaceability  between  the 

clamp  means  (22,  22'),  and  clamp  displace- 
ment  means  (44)  for  displacing  one  clamp 
means  towards  the  other  in  order  to  form  a 
bulbous  portion  (16)  in  the  tendon  (12)  be- 

5  tween  the  two  clamp  means,  characterised  in 
that  the  apparatus  also  includes  tendon  dis- 
placement  means  (44,  68)  for  displacing  the 
tendon  (12)  in  the  longitudinal  direction  thereof 
relative  to  the  clamp  means  after  a  bulbous 

io  portion  (16)  has  been  formed  in  the  tendon, 
comprising  clamp  means  (22;  70)  arranged 
releasably  to  grip  the  tendon  (12)  there- 
between. 

is  2.  An  apparatus  (52,  66)  according  to  claim  1, 
characterised  in  that  the  clamp  means  (22)  of 
the  tendon  displacement  means  (44)  is  one 
clamp  means  (22)  of  the  said  pair  of  clamp 
means  (22,  22'). 

20 
3.  An  apparatus  (66)  according  to  claim  1. 

characterised  in  that  the  clamp  means  of  the 
tendon  displacement  means  (68)  is  a  clamp 
means  (70)  additional  to  said  pair  of  spaced 

25  clamp  means  (22,  22')  and  arranged  to  grip  the 
tendon  (12)  therein  when  both  of  said  pair  of 
spaced  clamp  means  (22,  22')  is  not  acting  on 
the  tendon. 

30  4.  An  apparatus  (52,  66)  according  to  claim  1,  2 
or  3,  characterised  in  that  only  one  clamp 
means  (22)  of  the  said  pair  of  clamp  means 
(22,  22')  is  displaceable  in  said  longitudinal 
direction. 

35 
5.  An  apparatus  (52,  66)  according  to  any  one 

preceding  claim,  characterised  in  that  the 
clamp  means  (22,  70)  of  the  tendon  displace- 
ment  means  (44)  is  displaceable  by  hydraulic 

40  ram  means  (44,  86). 

6.  An  apparatus  (52,  66)  according  to  claim  2,  3  4 
or  5,  characterised  in  that  the  displaceable 
clamp  means  (22)  is  carried  in  a  carriage  (54) 

45  slidable  along  a  frame  (24)  of  the  apparatus. 

7.  An  apparatus  (52,  66)  according  to  any  one 
preceding  claim,  characterised  in  that  each 
clamp  means  has  a  pair  of  opposed  plates  (30, 

50  32;  78,  80)  and  hydraulic  ram  means  (28;  74) 
bearing  on  one  said  plate  (30;  78)  to  bring  it 
into  opposition  against  the  other  said  plate  (32; 
80). 

55  8.  An  apparatus  (52,  66)  according  to  any  one  of 
claims  1  to  7,  characterised  in  that  each  clamp 
means  (22,  22';  70)  has  a  plate  (30,  32;  78,  80) 
with  a  recess  (62;  82)  arranged  to  receive  the 

4 
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tendon  (12)  therebetween. 

9.  An  apparatus  (52,  66)  according  to  claim  8, 
characterised  in  that  a  centralising  pin  (64;  84) 
is  associated  with  the  plates  (30,  32;  78,  80)  of 
the  clamp  means  (22,  22';  70)  to  support  the 
tendon  (12)  and  to  guide  recess  (62;  82)  of  the 
plates  (30,  32;  78,  80)  towards  one  another. 

10.  An  apparatus  (52,  66)  according  to  any  one  of 
claims  1  to  9,  characterised  in  that  the  clamp 
displacement  means  is  operable  to  space  said 
pair  of  clamp  means  (22,  22')  by  a  first  pre- 
determined  distance  prior  to  forming  the  bul- 
bous  portion  (16)  and  by  a  second  predeter- 
mined  distance  after  forming  the  bulbous  por- 
tion  (16). 

11.  An  apparatus  (52,  66)  according  to  any  one  of 
claims  1  to  10,  characterised  in  that  a  substan- 
tially  straight  pipe  (61)  is  provided  to  receive 
and  substantially  to  straighten  the  rock  anchor 
(10)  as  it  emerges  from  the  clamp  means  (22, 
22')  after  formation  of  the  bulbous  portion  (16). 

Patentanspruche 

1.  Vorrichtung  (52,66)  zum  Herstellen  eines  Fels- 
ankers  (10),  mit  einem  Drahtseil  (12),  welches 
eine  Vielzahl  von  Litzen  (14,15)  und  wenig- 
stens  einen  knollenformigen  Bereich  (16)  auf- 
weist,  in  welchem  alle  Litzen  entlang  des  Urn- 
fanges  des  knollenformigen  Bereiches  raum- 
lich  getrennt  voneinander  angeordnet  sind,  wo- 
bei  die  Vorrichtung  (52,66)  ein  Paar  raumlich 
voneinander  getrennter  Klemmeinrichtungen 
(22,22')  aufweist,  welche  so  vorgesehen  sind, 
dal3  sie  das  Drahtseil  losbar  zwischen  sich  in 
Positionen  entlang  des  Drahtseiles  festklem- 
men  und  in  der  Vorrichtung  befestigt  sind,  urn 
das  Drahtseil  relativ  in  Langsrichtung  zwischen 
den  Klemmeinrichtungen  (22,22')  zu  versetzen, 
und  wobei  eine  Klemmenversetzungseinrich- 
tung  (44)  zum  Versetzen  einer  Klemmeinrich- 
tung  in  Richtung  zu  der  anderen  hin  vorgese- 
hen  ist,  urn  einen  knollenformigen  Bereich  (16) 
in  dem  Drahtseil  (12)  zwischen  den  beiden 
Klemmeinrichtungen  herzustellen, 
dadurch  gekennzeichnet,  dal3  die  Vorrich- 
tung  weiterhin  Drahtseilversetzeinrichtungen 
(44,68)  zum  Versetzen  des  Drahtseiles  (12)  in 
Langsrichtung  desselben  relativ  zu  den 
Klemmeinrichtungen  aufweist,  nachdem  ein 
knollenformiger  Bereich  (16)  in  dem  Drahtseil 
hergestellt  wurde,  mit  einer  Klemmeinrichtung 
(22;70)  die  losbar  vorgesehen  ist,  urn  zwischen 
den  Klemmeinrichtungen  das  Drahlseil  (12)  zu 
greifen. 

2.  Vorrichtung  (52,66)  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dal3  die  Klemmein- 
richtung  (22)  der  Drahtseilversetzeinrichtung 
(44)  eine  Klemmeinrichtung  (22)  des  Paares 

5  von  Klemmeinrichtungen  (22,22')  ist. 

3.  Vorrichtung  (66)  nach  Anspruch  1  , 
dadurch  gekennzeichnet,  dal3  die  Klemmein- 
richtung  der  Drahtseilversetzeinrichtung  (68) 

io  eine  zusatzlich  zu  dem  Paar  raumlich  vonein- 
ander  getrennter  Klemmeinrichtungen  (22,22') 
vorgesehene  Klemmeinrichtung  (70)  ist,  welche 
so  angeordnet  ist,  dal3  sie  das  Drahtseil  (12) 
zwischen  dem  Paar  raumlich  voneinander  ge- 

15  trennter  Klemmeinrichtungen  (22,22')  greift, 
wenn  diese  nicht  an  dem  Drahtseil  angreifen. 

4.  Vorrichtung  (52,66)  nach  Anspruch  1  ,  2  oder  3, 
dadurch  gekennzeichnet,  dal3  nur  eine 

20  Klemmeinrichtung  (22)  des  Paares  von  Klemm- 
einrichtungen  (22,22')  in  Langsrichtung  ver- 
setzbar  ist. 

5.  Vorrichtung  (52,66)  nach  einem  der  vorherge- 
25  henden  Anspruche, 

dadurch  gekennzeichnet,  dal3  die  Klemmein- 
richtung  (22,70)  der  Drahtseilversetzeinrichtung 
(44)  mittels  Hydraulikzylindern  (44,  68)  versetz- 
bar  ist. 

30 
6.  Vorrichtung  (52,66)  nach  Anspruch  2,  3,  4  oder 

5, 
dadurch  gekennzeichnet,  dal3  die  versetzba- 
re  Klemmeinrichtung  (22)  in  einem  Schlitten 

35  (54)  angeordnet  ist,  welcher  entlang  eines  Rah- 
mens  (24)  der  Vorrichtung  verschiebbar  ist. 

7.  Vorrichtung  (52,66)  nach  einem  der  vorherge- 
henden  Anspruche, 

40  dadurch  gekennzeichnet,  dal3  jede  einzelne 
Klemmeinrichtung  ein  Paar  sich  gegenuberlie- 
gender  Platten  (30,32;78,80)  und  einen  Hy- 
draulikzylinder  (28;74)  aufweist,  welcher  mit  ei- 
ner  der  Platten  (30;78)  verbunden  ist,  urn  diese 

45  in  Gegenstellung  zu  der  anderen  Platte  (32;80) 
zu  bringen. 

8.  Vorrichtung  (52,66)  nach  einem  der  Anspruche 
1  bis  7, 

50  dadurch  gekennzeichnet,  dal3  jede  einzelne 
Klemmeinrichtung  (22,22';70)  eine  Platte 
(30,32;78,80)  mit  einem  Rucksprung  (62;82) 
aufweist,  welcher  zwischen  den  Platten  das 
Drahtseil  (12)  aufnimmt. 

55 
9.  Vorrichtung  (52,66)  nach  Anspruch  8, 

dadurch  gekennzeichnet,  dal3  ein  Zentrier- 
bolzen  (64;  84)  mit  den  Platten  (30,  32;78,80) 

5 
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der  Klemmeinrichtungen  (22,22';70)  zusam- 
menwirkt,  urn  das  Drahtseil  (12)  abzustutzen 
und  eine  Fuhrung  fur  die  Rucksprunge  (62;82) 
der  Platten  (30,32;78,80)  fur  die  Bewegung 
aufeinanderzu  zu  bilden.  5 

10.  Vorrichtung  (52,66)  nach  einem  der  Anspruche 
1  bis  9, 
dadurch  gekennzeichnet,  dal3  die  Klemmen- 
versetzungseinrichtung  so  ausgefuhrt  ist,  dal3  10 
das  Paar  von  Klemmeinrichtungen  (22,22')  vor 
dem  Herstellen  des  knollenformigen  Bereiches 
(16)  auf  einen  ersten  vorherbestimmten  Ab- 
stand  und  nach  dem  Herstellen  des  knollenfor- 
migen  Bereiches  (16)  auf  einen  zweiten  vorher-  is 
bestimmten  Abstand  versetzbar  ist. 

2.  Appareil  (52,  66)  selon  la  revendication  1,  ca- 
racterise  en  ce  que  le  moyen  de  serrage  (22) 
du  moyen  de  deplacement  d'element  de  pre- 
contrainte  (44)  est  un  moyen  de  serrage  (22) 
de  ladite  paire  de  moyens  de  serrage  (22,  22'). 

3.  Appareil  (66)  selon  la  revendication  1  ,  caracte- 
rise  en  ce  que  le  moyen  de  serrage  du  moyen 
de  deplacement  d'element  de  precontrainte 
(68)  est  un  moyen  de  serrage  (70)  additionnel 
a  la  dite  paire  de  moyens  de  serrage  (22,  22') 
espaces  et  dispose  pour  saisir  I'element  de 
precontrainte  (12)  lorsque  les  deux  moyens  de 
serrage  de  ladite  paire  de  moyens  de  serrage 
(22,  22')  espaces  n'agissent  pas  sur  I'element 
de  precontrainte. 

11.  Vorrichtung  (52,66)  nach  einem  der  Anspruche 
1  bis  10, 
dadurch  gekennzeichnet,  dal3  ein  im  we- 
sentlichen  gerade  verlaufendes  Rohr  (61)  vor- 
gesehen  ist,  urn  den  Felsanker  (10)  nach  dem 
Austreten  aus  den  Klemmeinrichtungen 
(22,22')  nach  der  Herstellung  des  knollenformi- 
gen  Bereiches  (16)  aufzunehmen  und  gerade- 
zuziehen. 

Revendications 

1.  Appareil  (52,  66)  pour  fabriquer  une  ancre  de 
roche  (10),  comprenant  un  element  de  precon- 
trainte  (12)  ayant  une  multiplicity  de  torons  (14, 
15)  et  au  moins  une  partie  bulbiforme  (16) 
dans  laquelle  tous  les  torons  sont  espaces  les 
uns  des  autres  sensiblement  sur  la  peripherie 
de  la  partie  bulbiforme,  I'appareil  (52,  66)  com- 
prenant  une  paire  de  moyens  de  serrage  (22, 
22')  espaces,  disposes  chacun  pour  serrer  a 
I'interieur  I'element  de  precontrainte  de  manie- 
re  amovible  en  des  positions  espacees  les 
unes  des  autres  sur  sa  longueur  et  etant  mon- 
tes  dans  I'appareil  pour  qu'il  y  ait  une  possibili- 
ty  de  deplacement  longitudinal  relatif  entre  les 
moyens  de  serrage  (22,  22'),  et  un  moyen  de 
deplacement  de  moyen  de  serrage  (44)  pour 
deplacer  un  moyen  de  serrage  vers  I'autre  afin 
de  former  une  partie  bulbiforme  (16)  dans 
I'element  de  precontrainte  (12)  entre  les  deux 
moyens  de  serrage,  caracterise  en  ce  que 
I'appareil  comprend  aussi  un  moyen  de  depla- 
cement  d'element  de  precontrainte  (44,  68) 
pour  deplacer  I'element  de  precontrainte  (12) 
dans  sa  direction  longitudinale  par  rapport  aux 
moyens  de  serrage  apres  qu'une  partie  bulbi- 
forme  (16)  a  ete  formee  dans  I'element  de 
precontrainte,  comprenant  un  moyen  de  serra- 
ge  (22  ;  70)  dispose  de  maniere  amovible  pour 
saisir  I'element  de  precontrainte  (12). 

4.  Appareil  (52,  66)  selon  la  revendication  1  ,  2  ou 
3,  caracterise  en  ce  qu'un  seul  element  de 

20  serrage  (22)  de  ladite  paire  d'elements  de  ser- 
rage  (22,  22')  est  deplagable  dans  ladite  direc- 
tion  longitudinale. 

5.  Appareil  (52,  66)  selon  I'une  quelconque  des 
25  revendications  precedentes,  caracterise  en  ce 

que  le  moyen  de  serrage  (22,  70)  du  moyen 
de  deplacement  d'element  de  precontrainte 
(44,  68)  est  deplagable  par  un  moyen  a  verin 
hydraulique  (44,  86). 

30 
6.  Appareil  (52,  66)  selon  la  revendication  2,  3,  4 

ou  5,  caracterise  en  ce  que  le  moyen  de 
serrage  deplagable  (22)  est  porte  dans  un  cha- 
riot  (54)  qui  peut  coulisser  le  long  d'un  cadre 

35  (24)  de  I'appareil. 

7.  Appareil  (52,  66)  selon  I'une  quelconque  des 
revendications  precedentes,  caracterise  en  ce 
que  chaque  moyen  de  serrage  comporte  une 

40  paire  de  plaques  opposees  (30,  32  ;  78,  80)  et 
un  moyen  a  verin  hydraulique  (28  ;  74)  portant 
sur  I'une  (30  ;  78)  desdites  plaques  pour 
I'amener  en  opposition  contre  I'autre  (32  ;  80) 
desdites  plaques. 

45 
8.  Appareil  (52,  66)  selon  I'une  quelconque  des 

revendications  1  a  7,  caracterise  en  ce  que 
chaque  moyen  de  serrage  (22,  22'  ;  70)  com- 
porte  une  plaque  (30,  32  ;  78,  80)  munie  d'un 

50  evidement  (62  ;  82)  congu  pour  recevoir  I'ele- 
ment  de  precontrainte  (12). 

9.  Appareil  (52,  66)  selon  la  revendication  8,  ca- 
racterise  en  ce  qu'une  tige  de  centrage  (64  ; 

55  84)  est  associee  aux  plaques  (30,  32  ;  78,  80) 
des  moyens  de  serrage  (22,  22'  ;  70)  pour 
soutenir  I'element  de  precontrainte  (12)  et  pour 
guider  I'un  vers  I'autre  les  evidements  (62  ;  82) 
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des  plaques  (30,  32  ;  78,  80). 

10.  Appareil  (52,  66)  selon  I'une  quelconque  des 
revendications  1  a  9,  caracterise  en  ce  que  le 
moyen  de  deplacement  de  moyen  de  serrage  5 
est  actionnable  pour  ecarter  ladite  paire  de 
moyens  de  serrage  (22,  22')  d'une  premiere 
distance  predeterminee  avant  la  formation  de 
la  partie  bulbiforme  (16)  et  d'une  seconde  dis- 
tance  predeterminee  apres  la  formation  de  la  10 
partie  bulbiforme  (16). 

11.  Appareil  (52,  66)  selon  I'une  quelconque  des 
revendications  1  a  10,  caracterise  en  ce  qu'un 
tube  sensiblement  rectiligne  (61)  est  prevu  is 
pour  recevoir  et  sensiblement  pour  redresser 
I'ancre  de  roche  (10)  lorsqu'elle  emerge  des 
moyens  de  serrage  (22,  22')  apres  la  formation 
de  la  partie  bulbiforme  (16). 
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