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5y  Manually  actuable  combination  tools. 

A  combination  tool  including  a  number  of  metal  working 
devices  (121  and 123, 126  and  127,135  and  137,131  and  133, 
134  and  138  and  140)  for  working  wire,  rod,  bar  or  sheet 
materials.  The  tool  is  actuated  by  a  single  manual  lever  (118), 
each  metal  working  device  being  operable  by  displacement  of 
said  lever  in  one  direction  or  the  other,  to  effect  such  metal 
working  operations  as  cropping,  shearing,  punching,  bend- 
ing,  rolling,  and  rivetting  and,  in  one  form,  scroll  work.  The 
tool  basically  comprises  a  base  plate  (111),  presenting  ele- 
ments  of  the  working  tools,  a  drive  member  (113),  pivotally 
connected  to  the  base  plate  and  presenting  elements  of  the 
working  tools  for  co-operation  with  the  elements  presented 
by  the  base  plate,  and  the  hand  lever  for  effecting  pivotal 
displacement  of  the  drive  member  relative  to  the  base  plate to 
simultaneously  work  said  working  devices. 



This  i n v e n t i o n   r e l a t e s   to  manually  ac tuab le   combinat ion  t o o l s ,  

compris ing  a  base  p la te   and  a  two  part  metal  working  device ,one   p a r t  

of  which  is  p re sen ted   by  the  base  plate  and  the  other   part  is  d i s -  

p l aceab l e   r e l a t i v e   to  the  base  plate   via  a  hand  l e v e r .  

Manually  a c tuab le   tools   each  capable  of  per forming  a  s i n g l e  

metal  working  ope ra t ion   are  well  known  in  the  a r t .   A  manua l ly  

operable   combinat ion  tool  is  d i sc losed   in  B r i t i s h   Patent   S p e c i f i c -  

a t ion   No.  1 ,066,247  but  th i s   d i s c losu re   proposes  d i f f e r e n t   manual 

a c t u a t i n g   l e v e r s   for  a c t u a t i n g   d i f f e r e n t   metal  working  d e v i c e s .  

Thus,  when  faced  with  the  problems  of  e f f e c t i n g   a  p l u r a l i t y   o f  

d i f f e r e n t   metal  working  ope ra t ions   the  p r a c t i c i Q n e r   must  have  a  

s e p a r a t e   tool   for  each  opera t ion   or  the  very  r e s t r i c t e d   tool   workings  

a f fo rded   by  a  tool  made  in  accordance  with  the  d i s c l o s u r e   of  B r i t i s h  

Patent   No.  1 ,066,247  with  i t s   various  h a n d l e s , s u p p l i m e n t e d   by  s e p a r -  
ate  t oo l s   for  performing  such  metal  working  f u n c t i o n s   as  cannot  be 

c a r r i e d   out  by  the  p r ior   ar t   d e v i c e .  

The  i n v e n t i o n   as '  c laimed  is  intended  to  provide  a  remedy  to  t h e  

p r io r   ar t   r equ i rement   of  a  p l u r a l i t y   of  s epa ra te   t o o l s .   I t   s o l v e s  

the  problem  of  how  to  design  a  combination  tool  by  p rov id ing   a 

manually  a c t u a b l e   combination  tool  comprising  a  base  p la te   and  a  two-  

part   metal  working  device,   one  part  of  which  is  p resen ted   by  the  base  

p la te   and  the  other  part  is  d i sp l aceab l e   r e l a t i v e   to  the  base  p l a t e  

via  a  hand  l eve r ,   c h a r a c t e r i s e d   in  that   a  drive  member  is  p i v o t a l l y  

a t t ached   to  the  base  p la t e ,   a  p l u r a l i t y   of  two-par t   metal  working 

devices   each  have  one  part  presented  by  the  base  p la te   and  the  o t h e r  

part  p re sen ted   by  t h e  s a i d   drive  member,  and  the  drive  member  i s  

r o t a t a b l e   r e l a t i v e   to  the  base  p la te   by  a  s ing le   hand  lever   to  e f f e c t  

s imul t aneous   d i sp lacement   of  a l l   the  par ts   of  said  metal  working 

devices   p r e sen t ed   by  the  drive  member  r e l a t i v e   to  t h e i r   c o - o p e r a t i n g  



par t s   p r e sen t ed   by  the  base  p l a t e .  

The  advan tages   o f fe red   by  the  i n v e n t i o n   are  thus  tha t   a  s i n g l e  

combinat ion  tool   can  perform  a  wide  range  of  metal  working  o p e r -  
a t i o n s   in  response   to  d i sp lacement   of  a  s ing le   l eve r .   The  tool   i s  

very  much  cheaper  than  the  co r r e spond ing   number  of  s ing le   too l s   a n d ,  

by  v i r t u e   of  i t s   p r i c e  a n d   c a p a b i l i t y   is  o f  p a r t i c u l a r   advantage  t o  

the  amateur  metal  w o r k e r .  

P r e f e r a b l y   the  hand  lever   is  p i v o t a l l y   a t t ached   to  said  base  and  

i nc ludes   a  cam  p r e s e n t i n g   an  edge  cam  p r o f i l e ,   e c c e n t r i c   to  t h e  

r o t a t i o n a l   axis   for  the  hand  l eve r ,   engaged  with  the  drive  member, the 

axis  of  said  cam  being  spaced  from  the  p i v o t a l   axis  o f  t he   d r i v e  

member. 

In  a  p r e f e r r e d   embodiment  the  base  p la te   is  supported  by  a  f rame 

so  as  to  be  p i v o t a l l y   d i s p l a c e a b l e   between  two  p o s i t i o n s   s u b s t a n t i a l l y  

at  r i g h t   angles   to  one  a n o t h e r .  

P r e f e r a b l y   the  base  p la te   p r e s e n t s   guides  for  a  s l i de   element  and  

said  s l i de   element  is  l inked  to  said  drive  member,for  r e c i p r o c a t i o n  

in  response   to  o s c i l l a t i o n   of  said  drive  member,and  said  s l i de   e l emen t  

p r e sen t s   one  par t   of  a  metal  working  device  whi l s t   t he  base   p l a t e  

p r e s e n t s   the  o ther   part   of  the  d e v i c e .  

In  one  p r e f e r r e d   embodiment  o n e ,  o r   both,  par ts   of  s e l e c t e d  

metal  working  devices   are  r e p l a c e a b l e   by  a  par t   or  par ts   of  o t h e r  

metal  working  devices   whereby  to  i n c r e a s e   the  metal  working  o p e r a t i o n s  

per formable   by  the  too l .   Such  i n t e r c h a n g i n g   of  devices   can  g r e a t l y  

. i n c r e a s e   the  v e r s i t i l i t y   of  the  t o o l .  

Advantageously   the  base  p la te   and/or   the  drive member,   is  a d a p t e d  

to  have  at  l e a s t   one  metal  working  device  a t t ached   t h e r e t o   c o - o p e r a b l e  

with  o ther   working  devices  of  the  tool   to  i nc r ea se   the  range  of  m e t a l  

working  o p e r a t i o n s   performable   by  the  t o o l .  

The  tool   p r e f e r a b l y   provides   devices   for  performing  such  common 

metal  working  o p e r a t i o n s   as  shea r ing ,   no tch ing ,   punching,  r o l l i n g ,  
and  bending,on   metal   in  s t r i p ,   bar  or  rod  fo rm.  

In  an  advantageous   form  the  tool   i nc ludes   device  elements  f o r  

s c r o l l   work  c o n v e n i e n t l y   by  p rov id ing   a  pivot  pin  from  the  base  p l a t e  

and  a  peg  p r e sen t ed   by  the  s l ide   member,  the  pivot  pin  serv ing   t o  

s u p p o r t   a  manually  r o t a t a b l e   l eve r   which  p r e s e n t s   an  a rcua te   member, 



r i g i d   with  said  l ever   and  having  a  p e r i p h e r a l   curva ture   i n c r e a s i n g  .  

in  r ad ius   from  a  s l o t - l i k e   opening  in tended  to  rece ive   one  end  o f  

a  metal  s t r i p ,   rod  or  wire  t h e r e i n .   A  second  a rcua te   member  i s  

p i v o t a l l y   a t t ached   at  one  end  to  that   end  of  said  f i r s t   a r c u a t e  

member  de f i n ing   the  pe r iphery   of  the  g r e a t e s t   rad ius   and,  in  t h a t  

p o s i t i o n   for  said  second  segment  c l o s e s t   to  the  p ivo t a l   axis  f o r  

the  manually  r o t a t a b l e   l eve r ,   said  second  segment  p resen t   a  p e r i -  

phery  which  i n c r e a s e s   in  rad ius   from  the  p ivo ta l   connect ion  with  t h e  

f i r s t   segment  in  such  manner  that   said  two  segments,  in  combina t ion ,  

p resen t   a  pe r iphe ry   g radua l ly   i n c r e a s i n g   in  radius   away  from  s a i d  

s l o t - l i k e   o p e n i n g .  

P r e f e r a b l y   a  t h i rd   a rcua te   member  is  p i v o t a l l y   a t t ched   at  one  end 

to  that   end  of  the  second  member  most  remote  from  the  f i r s t   member  and,  

when  in  i t s   c l o se s t   p o s i t i o n   to  the  axis  of  the  manually  r o t a t a b l e  

lever,  the  th i rd   a rcua te   member  p r e sen t s   a  per iphery   which  i n c r e a s e s  

in  r ad ius   from  that   end  a t t ached   to  the  second  segment  in  a  manner 

such  that   the  three  a rcuate   members,  in  combination,   present   a  s u b -  

s t a n t i a l l y   cont inuous  pe r iphery   which  i n c r e a s e s   in  r ad ius   towards  t h e  

free  end  of  the  th i rd   segment .  

In  a  most  p r e f e r r e d   form  for  s c r o l l   work  said  a rcua te   members  a r e  

de tachab ly   secured  toge ther   and  are  i n t e r c h a n g e a b l e   with  other  a r c u a t e  

members  of  d i f f e r e n t   c u r v a t u r e s .  

Ways  of  ca r ry ing   out  the  i nven t ion   are  descr ibed   in  d e t a i l   below 

with  r e f e r e n c e   to  the  drawings  which  i l l u s t r a t e   two  s p e c i f i c   embodi- 

ments  and  in  w h i c h : -  

Fig.  1  shows  a  p e r s p e c t i v e   view  of  a  base  p la te   for  a  combina t ion  

tool   with  some  of  the  a t t achments   to  one  side  the reof   i l l u s t r a t e d   i n  

exploded  p e r s p e c t i v e ,  

Fig.  2  shows  in  axia l   view  of  the  manual  a c t u a t i n g   means  for  the  

t o o l ,  

Fig.  3  shows  a  side  view  of  the  a c t u a t i n g   means  shown  in  Fig.  2, 

Fig.   4  shows,  in  exploded  view,  the  a t tachments   to  the  base  p l a t e  

on  the  r everse   side  to  that  i l l u s t r a t e d   in  Fig.  1, 

Fig.  5  shows  a  f ront   view  of  the  s l i d e r   and  guide  a r r a n g e m e n t ,  

i l l u s t r a t e d   in  Fig.  4,  in  assembled  c o n d i t i o n ,  

Fig.  6  shows  a  modified  form  of  the  combination  t o o l ,  



F i g .  7   shows  a  view  of  the  a t t achement   for   s c r o l l   work,  

Fig.   8  shows  an  end  view  of  one  a r rangement   for  suppor t ing   t h e  

base  p l a t e   in  one  p o s i t i o n ,  

Fig.   9  is  a  view,  s i m i l a r   to  Fig.  8,  with  the  base  p l a t e   in  i t s  

a l t e r n a t i v e   p o s i t i o n ,  

Fig.   10  shows  a  side  view  of  a  second  embodiment  for  a  combin-  

a t i on   t o o l ,  

Fig.   11  shows  a  plan  view  of  the  tool   i l l u s t r a t e d   in  Fig.  10, 

Fig.   12  shows  a  c r o s s - s e c t i o n   through  the  tool   on  the  l i n e  

I I ; I I   in  Fig.  10  and ,  

Fig.   13  shows  a  side  view  of  the  tool  from  the  opposi te   d i r e c t i o n  

to  tha t   of  Fig.  10.  

In  the  example  i l l u s t r a t e d   in  Figs.   1,  2,  3,  4  and  5,  a  base  p l a t e ,  

g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   numeral  11,  comprises  a  tool  s u p p o r t -  

t ing   par t   11a  with  a  base  part   11b  s u b s t a n t i a l l y   at  r i g h t . a n g l e s  

t h e r e t o .   The  base  part   11b  conven ien t ly   i nc ludes   two  c o u n t e r s u n k  

holes  12  and  13,  by  which  the  base  may  be  s e c u r e d  t o   a  work  t a b l e .  

The  base  part   11b  a lso  i nc ludes   two  upstanding  lugs  14  and  15,  w i t h  

a x i a l l y   a l igned  bores  14a  and  15a,  by  which  the  base  plate  11  may  be 

suppor ted   by  a  support   a r rangement ,   to  be  desc r ibed   h e r e i n a f t e r ,   a s  

an  a l t e r n a t i v e   arrangement   to  the  securement  by  screws  through  h o l e s  

12  and  13 .  

The  base  part   11a  i nc ludes   a  bore  16  and  a  dr ive  member  17  i s  

p i v o t a l l y   a t t ached   to  par t   11a  by  a  screw  18  which  passes  through  a  

bore  19  in   drive  member  17  and  through  bore  16,  the  screw  18  b e i n g  

secured  by  a  nut  20  on  the  reverse   side  of  part   11a .  

The  par t   11a  i nc ludes   an  opening  21  t h e r e t h r o u g h   and  the  part   11a 

below  opening  21,  as  viewed  in  Fig.  1,  is  d e f l e c t e d   away  from  t h e  

plane  of  the  i l l u s t r a t e d   face  to  house  a  shear ing   block  22  so  that   t h e  

face  of  block  22  exposed  at  the  i l l u s t r a t e d   face  of  part  11a  l i e s   i n  

the  plane  of  said  face .   The  block  22  is  secured  by  screws  23  and  24 

e n t e r i n g   into  tapped  holes  25  and  26  r e s p e c t i v e l y   in  part  11a .  

That  part   of  drive  member  17  intended  to  sweep  a  path  a d j a c e n t  

the  shea r ing   block  22 'has   a  c o n f i g u r a t i o n   (not  shown)  which  c o - o p e r -  

a tes   with  the  shea r ing   block  22  to  shear  a  metal  s t r i p   or  wire  p a s s i n g  

through  the  opening  21  when  the  drive  member  17  is  r o t a t e d   a n t i -  



clockwise  as  viewed  in  Fig.  1.  Thus,  the  tool   a f f o r d s   means  f o r  

shear ing   metal  in  wire,  rod,  or  s t r i p   form. 

The  part   11a  f u r t h e r   i nc ludes   a  sec t ion ,   g e n e r a l l y   i d e n t i f i e d  .  

by  r e f e r e n c e   numeral  27,  d e f l e c t e d   away  from  the  plane  of  t h e  

i l l u s t r a t e d   face  to  p a r t i a l l y   house  a  die  28  which  is  secured  to  p a r t  

11a  by  two  screws  29  and  30  which  pass  through  bores  in  die  28  and 

enter   r e s p e c t i v e l y   in to   tapped  bores  31  and  32  in  d e f l e c t e d   part  27.  

The  die  28  has  a  bore  28a  pass ing  t r a n s v e r s e l y   t he r e th rough   and  a  

v e r t i c a l   s lo t   28b,  extending  from  the  upper  surface   of  the  die  b l o c k  

downwardly  some  d i s t a n c e   below  the  axis  of  the  bore  28a .  

A  punch  33,  a t t a ched   to  a  yoke  34,  is  s l i d a b l y   d i s p l a c e a b l e   i n  

bore  28a  and  the  yoke  34  is  secured  to  drive  member  17  by  a  p i v o t  

screw  35  which  passes  through  holes  34a  in  the  two  arms  of  the  yoke 

and  through  a  bore  36  in  the  drive  member  17  in  such  manner  that   t he  

two  arms  of  the  yoke  embrace  drive  member  17.  Thus,  on  c lockwise  

r o t a t i o n   of  the  drive  member  17  as  viewed  in  Fig.  1,  the  punch  33  i s  

advanced  along  bore  28a  and  can  punch  a  hole  through  the  th ickness   o f  

a  metal  s t r i p   or  p la te   entered  into  the  s lo t   28b.  

The  part   11a  i nc ludes   a  s lo t   37  into  which  that   arm  of  yoke  34 

engaging  the  side  of  the  drive  member  17  ad jacent   part   11a  can 

p r o j e c t   so  tha t   the  part   11a  does  not  i n t e r f e r e   with  the  movement  o f  

yoke  34 .  

The  par t   11a  f u r t h e r   i nc ludes   a  tapped  bore  38  by  which  a  p l a t -  

form  element  39  may  be  a t t a ched   to  part  11a  by  a  screw  40  which 

passes  through  a  s lo t   39a  in  element  39.  The  element  39  has  an  open 
s lo t   in tended   to  r ece ive   the  die  28  the re in   so  that   element  39  can 

support   a  metal  s t r i p   or  p la te   entered  into  the  s lo t   28b  of  die  28 

and  the  suppor t ing   su r face   of  element  39  can  be  v e r t i c a l l y   a d j u s t e d  

to  any  des i r ed   plane  below  the  axis  of  bore  2 8 a .  

Thus,  the  tool  provides   a  punch  device  for  punching  holes  i n  

metal  sheet   or  s t r i p .   The  drive  member  17  is  d i sp laced   by  manua l ly  

ac tua ted   mechanism,  g e n e r a l l y   i nd i ca t ed   by  r e fe rence   numeral  41, 

comprising  a  hand  lever   42  with  an  annular   f lange  43,  an  e c c e n t r i c  

44,  and  a  sp ind le   45  i n t e g r a l   t he rewi th .   The  sp indle   45  p a s s e s  

through  a  s lo t   opening  46  in  drive  member  17  and  through  a  bore  47 

in  the  part   11a,  the  free  end  of  sp indle   45  being  threaded  and 



capt ive   by  a  nut  48.  With  the  sp ind le   45  en tered   in to   bore  47 

and  secured  by  nut  48  the  e c c e n t r i c   44  l i e s   in  t h e  s l o t   46.  The 

f lange  43  has  a  d iameter   g r e a t e r   than  the  width  of  s lo t   46  whereupon 

flange  4 3  a s s i s t s  i n   r e t a i n i n g  d r i v e   member  17  i n  c l o s e   r e l a t i o n s h i p  

with  part   11a .  

It  w i l l   thus  be  seen  that   when  the  mechanism  41  i s   mounted  a s  

desc r ibed   above  angu la r   d i sp lacement   of  the  hand  lever   42  c a u s e s  

r o t a t i o n   of  sp ind le   45  in  bore  4 7 ,  a n d   the  e c c e n t r i c   44  c a u s e s  

p i v o t a l   d i sp l acemen t   of  drive  member  17  in  a  d i r e c t i o n   dependent  upon 

the  d i r e c t i o n   of  d i sp lacemen t   of  the  handle  42 .  

The  part   11a  i n c l u d e s   a  v e r t i c a l   s l o t   49  a n d ,  o n   the  r e v e r s e  

face  from  that   i l l u s t r a t e d   i n  F i g .   1  ( see   F i g .  4 )   a  guide  e l e m e n t ,  

g e n e r a l l y   i n d i c a t e d - b y   r e f e r e n c e   numeral  50,  i s  s e c u r e d   to  the  p a r t  

11a  by  screws  51,  52,  53  and 54.   The  guide  element  i s   of  g e n e r a l l y  

U-shaped  c o n f i g u r a t i o n   comprising  p a r a l l e l   limbs  55  and  56  and  a  

bridge  par t   57,  and  the  upper  free  ends  o f   the  limbs  55  and  56  a r e  

connected  by  a  br idge  piece  58.  The  d i s t ance   between  the  limbs  55 

and  56  is   g r e a t e r  t h a n   the  width  of  the  s lo t   49,  the  element  50  i s  

secured  to  part  11a  s o  t h a t   the  s lo t   49  opens  be tween the   limbs  55 

and  56,  and  a  s l i de   element  59  is  s l i d a b l y  d i s p o s e d   between  the  two 

limbs  55  and 56  w h i l s t  a b u t t i n g   t h e  f a c e   of  par t   11a  s u r r o u n d i n g  

the  s lo t   4 9 .  

A  pin  60  passes   through  a  s lo t   61  in  d r i v ing   member  70  and  t h r o u g h  

the  s lo t   49  for  securement ,   as  b y  t h r e a d e d   engagement,  with  the  s l i d e  

element  59  whereupon,  p i v o t a l   d i sp lacement   of  the  drive  member  17 

e f f e c t s   l i n e a r   d i sp l acemen t   of  t h e  s l i d e   element  59  wi thin   the  g u i d e  

element  5 0  

An  anv i l   62  is   screwed  in to   a  tapped  bore  63  in  the  bridge  p a r t  

57  and  a  hammer  64  is  screwed  in to   a  tapped  bore  65  in  the  s l i d e  

element  59  so  t ha t ,   when  drive  member  17  is  r o t a t e d   in  an   a n t i c l o c k -  

wise  d i r e c t i o n ,   as  viewed  in  Fig.  1 ,  t h e   s l i de   element  59  is  down- 

wardly  d i s p l a c e d   wi th in   t h e  g u i d e  e l e m e n t  5 0  a n d   the  hammer  64 

approaches   anv i l   62  and  can  caulk  the  head  of  a   r i v e t   between  a n v i l  

62  and  hammer  64,  t h e  a x i s  o f  t h e   r i v e t   lying  in  a  plane  p a s s i n g  

through  the  ax is   of  the  anvi l   62  and  hammer  64 .  

Thus,  the  tool   p rov ides   a  device  f o r  r i v e t i n g .  



The  s l i d e   element  59  a lso  has  a  bending  block  66  s e c u r e d  

t h e r e t o   by  a  screw  67  engaged  in  a  tapped  bore  68  in  element  59,  a  

r o l l e r   69  is  mounted  on  a  screw  70  secured  in  a  tapped  bore  71  i n  

limb  55,  and  a  r o l l e r   72  is  mounted  on  a  screw  73  secured  in  a  t a p p e d  

bore  74  in  limb  56.  The  plane  passing  through  the  axes  of  r o l l e r s  

69  and  72  l i e s   at  r i g h t   angles   to  the  axis   of  the  s l i de   element  59 

and  thus,  by  r o t a t i n g   drive  member  17  a n t i c l o c k w i s e   as  viewed  i n  

Fig.  1 , the   bending  block  66  may  be  advanced  aga ins t   a  s t r i p   o f  w i r e  

or  p la te   r e s t i n g   on  the  r o l l e r s   69  and  72  to  cause  said  s t r i p   to  bend .  

In  t h i s   embodiment  the  bending  block  66  is  of  cube - l i ke   c o n f i g -  

u ra t i on   a r ranged  with  a  plane  passing  through  two  oppos i te   c o r n e r s  

p a r a l l e l   to  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  s l ide   element  59  so  

that   the  block  p r e s e n t s   a  corner  to  a  wire  or  plate   r e s t i n g   on  t h e  

r o l l e r s   69  and  72  to  e f f e c t   a  sharp  r i gh t   angle  bend  to  said  w i r e  

or  s t r i p .   However,  the  bending  block  66  may  be  i n t e r c h a n g e a b l e  

with  bending  blocks  of  other  form  so  as  to  provide,   for  example,  a  

bend  in  the  wire  or  p la te   of  des i red   c u r v a t u r e .  

Thus,  i t   wil l   now  be  app rec i a t ed   that  the  tool  provides   means 

for  bending  a  metal  wire  rod  or  p l a t e .   In  the  modified  a r r a n g e m e n t  

i l l u s t r a t e d   in  Fig.  6  the  screw  67  is  removed,  to  allow  the  b e n d i n g .  

block  66  to  be  removed,  and  a  knurled  r o l l e r   75,  secured  on  a  hand 

lever   76,  is  a t t a c h e d  t o   s l ide   element  59  by  the  screw  67  which  p a s s e s ,  
with  c l e a r a n c e ,   through  a  bore  77  concent r ic   with  r o l l e r   75  b e f o r e  

en t e r ing   in to   th readed   engagement  with  the  bore  68  in  s l ide   e lement  

59.  Thus,  by  a n g u l a r l y   d i s p l a c i n g   hand  lever   76,  the  knurled  r o l l e r  

75  is  r o t a t e d   about  the  axis  of  screw  67.  

With  th i s   a r rangement ,   and  with  a  s t r i p   of  metal  wire  rod  o r  

plate   r e s t i n g   on  the  r o l l e r s   69  and  72,  the  drive  member  17  can  be 

p i v o t a l l y   r o t a t e d   a n t i c l o c k w i s e   as  viewed  in  Fig.  1  to  lower  s l i d e  

element  59  and  thereby   engage  the  knurled  r o l l e r   75  with  said  w i r e ,  

rod,  or  s t r i p   and,  by  f u r t h e r   advancing  the  drive  member  17  t h e  

knurled  r o l l e r   75  wi l l   d e f l e c t   the  wire,  rod  or  bar  between  r o l l e r s  

69  and  72  and,  by  then  r o t a t i n g   hand  lever   76,  a  des i red   c u r v a t u r e  

can  be  imparted  a long  the  length  of  the  metal  wire,  rod  or  b a r .  

Thus,  with  the  a t tachment   i l l u s t r a t e d   in  Fig.  6,  the  t o o l  

provides   means  for  impar t ing   a  curva ture   along  the  l eng th   of  a  m e t a l  



wire,  rod  or  b a r .  

The  mechanism  i l l u s t r a t e d   in  F i g .  7   a l lows  a  f u r t h e r   o p e r a t i o n .  

to  be  performed  and,  as  w i l l   be  noted,  said  mechanism  comprises  a  

hand  l e v e r   78  with  an  a r cua te   s ec t ion   79  secured  t h e r e t o ,   a  s e c o n d  

a r c u a t e   s e c t i o n   80  p i v o t a l l y   a t t ached   to  the  free  end  of  the  f i r s t  

s e c t i o n   79,and  a  t h i r d   a r cua te   s e c t i o n   81  p i v o t a l l y   a t t ached   to  t h a t  

end  of  the  second  s e c t i o n   80  remote  from  the  f i r s t   s e c t i o n   79 .  

The  f i r s t   s ec t ion   79  p r e s e n t s   an  a b u t m e n t  f a c e   79a  engageable  w i t h  

and  abutment  face  80a  p resen ted   by  the  second  s e c t i o n   80  to  l i m i t  

c lockwise   d i sp l acemen t   of  the  second  s ec t i on   80  r e l a t i v e   to  the  f i r s t  

s e c t i o n   79,  and  the  second  s ec t i on   80  p r e s e n t s   an  abutment  face  80b 

engageable   with  an  abutment  face  81a  on  the  t h i r d   s e c t i o n   81  t o  

l i m i t   c lockwise  d i sp lacemen t   of  the  th i rd   s e c t i o n   81  r e l a t i v e   to  t h e  

second  s e c t i o n   80.  The  f i r s t   sec t ion   79  i nc ludes   a  s lo t   opening  82 

and,  when  the  faces   79a  and  80a  and  faces  80b  and  816L  are  i n  

a b u t t i n g   r e l a t i o n s h i p ,   the  s e c t i o n s   79,  80  and  81  p resen t   p e r i p h e r a l  

s u r f a c e s   79b,  80c  and  81b  d e f i n i n g  a   cu rva tu re   of  i n c r e a s i n g   r a d i u s  

from  the  s l o t   82  towards  the  free  end  of  element  81  with  r e s p e c t   t o  

the  axis   of  a  bore  83  passing  through  the  hand  l eve r   78  and  t h e  

s e c t i o n   6 9 .  

The  mechanism  i l l u s t r a t e d   in  Fig.  7  and  desc r ibed   above  i s  

a t t a c h e d   to  the  tool   by  removing  the  anvi l   62  and  e n t e r i n g   a  l o n g  

screw  (not  shown)  through  the  bore  83  and  in to   the  threaded  bore  63 

in  br idge  par t   57,  the  long  screw  a l lowing  the  s e c t i o n s   79,  80  and  

81  to  l i e   in  planes  outwardly  of  the  plane  pass ing  through  the  f r e e  

ends  of  r o l l e r s   69  and  70.  The  screw  67  is  also  removed,  to  r e l e a s e  

the  bending  block  66,  and  a  peg  84  is  screwed  in to   the  th readed   bo re  

68  'in  s l i d e   element  59  and  has  such  length   as  to  be  ou t s t and ing   from 

that   plane  passing  through  the  free  ends  of  r o l l e r s   69  and  7 0 .  

With  the  mechanism  78  to  83  mounted  on  the  tool   as  d e s c r i b e d  

above  the  s ec t ion   80  can  be  r o t a t e d   a n t i c l o c k w i s e   (as  viewed  in  F i g .  

7)  r e l a t i v e   to  s e c t i o n   79  and  s ec t ion   81  can  be  r o t a t e d   a n t i c l o c k w i s e  

r e l a t i v e   to  s ec t ion   80  (as  viewed  in  Fig.  1)  to  allow  one  end  of  a  

metal  wire,   rod,  or  bar  85  to  be  entered  into  the  s lo t   82  when,  by 

r o t a t i n g   the  l ever   78  a n t i c l o c k w i s e   (as  viewed  in  Fig.  7)  the  w i r e ,  

rod  or  s t r i p   85  abuts   the  peg  84,  whereupon  f u r t h e r   a n t i c l o c k w i s e  



r o t a t i o n   of  hand  l eve r   79  causes  the  wire,  rod  or  bar  85  to  be 

p r o g r e s s i v e l y   wound  onto  the  p e r i p h e r a l   s u r f a c e s   79b,  80c and  8 1 b ,  .  

thus  to  produce  a  s p i r a l   form.  It  wil l   be  a p p r e c i a t e d   tha t   a s  h a n d  

lever   78  is  r o t a t e d   the  metal,  wire,  rod  or  bar  85  wi l l   d e f l e c t   t h e  

s e c t i o n s   80  and  81  c lockwise  (as  viewed  i n  F i g . ' 7 )   u n t i l   the  a b u t -  

ment  faces   79a  and  80a  are  in  a b u t t i n g   r e l a t i o n s h i p   and  the  s u r f a c e s  

80b  and  81a  are  in  a b u t t i n g   r e l a t i o n s h i p .  

Thus,  with  the  mechanism  i l l u s t r a t e d   in  Fig.   7  a t t a c h e d   to  t h e  

tool ,   i t   is  p o s s i b l e   to  bend  a  wire,  rod  or  bar  to  a  s c r o l l   f o rm.  

It  wi l l   be  a p p r e c i a t e d   that   the  s ec t ions   79,  80  and  81  may  be 

de tachab ly   connected  toge the r   to  permit  one  or  more  of  said  s e c t i o n s  

to  be  i n t e r c h a n g e d   with  s e c t i o n s   of  d i f f e r e n t   p e r i p h e r a l   s u r f a c e s ,  

whereupon  windings  of  d i f f e r e n t   c o n f i g u r a t i o n s   can  be  o b t a i n e d .  

F igs .   8  and  9  show  a  support   arrangement  for  the  base  p la te   11, 

said  a r rangement   compris ing  a  base  member  86  with  i t s   ends  87  and  8 8  

d e f l e c t e d   through  90°  to  rece ive   the  part  11b  t he r ebe tween .   A  bo re  

80  passes   through  both  ends  87  and  88  and  a  p ivot   pin  90  p a s s e s  

through  the  bore  89  and  through  the  bores  14a  and  15a  of  part   1 1 b ,  

thus  to  p i v o t a l l y   r e t a i n   base  plate   11  with  the  suppor t   86,  87,  88 .  

The  base  member  a lso  has  two  bars  91  and  92  welded  t h e r e t o   and  b e n t  

to  channel  form  and  screw  elements  93  and  94  pass  through  the  f r e e  

end  limbs  91a  and  92a  of  bars  91  and  92  and  whereby  the  s u p p o r t  

arrangement   can  be  mounted  on  the  edge  of  the  work  bench  by  e n t e r i n g  

the  edge  of  the  work  bench  into  the  channel  form  of  bars  91  and  92 

and  t e n s i o n i n g   the  screw  elements  93  and  94  to  f r i c t i o n a l l y   engage 

the  bench  e d g e .  

The  end  87  has  a  bore  95  t he re th rough   so  t ha t ,   when  the  b a s e  

p la te   11  is  d i s p l a c e d   to  the  pos i t ion   shown  in  Fig.  8,  a  pin  or  b o l t  

(not  shown)  l oca t ed   in  bore  95  wil l   r e t a i n   the  base  p la te   11  in  t he  

i l l u s t r a t e d   p o s i t i o n .  

A  screw  96  passes   through  a  c learance  bore  97  in  br idge   p i e c e  

58  and  in to   th readed   engagement  with  the  s l ide   element  59  to  allow  t h e  

s t roke  of  s l i de   element  59  to  be  a d j u s t e d .  

In  the  embodiment  i l l u s t r a t e d   in  Figs.  10  to  13  i n c l u s i v e   a  base  

p la te   111,  with  a  base  f lange  111a,  which  may  inc lude   means  ( n o t  

shown)  for  a t t a c h i n g   the  base  p la te   to  a  frame  in  i d e n t i c a l   manner 



to  the  Fig.   1  to  9  embodiment,  i n c l u d e s   a  bore  112  and  a  d r i v e  

member  113  p r e s e n t s   a  sp ind le   114,  r o t a t a b l y   engaged  in  the  b o r e  

112,  whereupon  the  drive  member  113  is  a n g u l a r l y   d i s p l a c e a b l e   a b o u t  

the  axis   of  sp ind le   114  in  a  plane  p a r a l l e l   to  the  base  p l a t e   111 .  

The  dr ive   member  113  i s   a n g u l a r l y   d i sp l aced   about  the  axis   o f  

sp ind le   114  by  a  manually  a c t u a t e d   mechanism compris ing   a  s p i n d l e  

115,  r o t a t a b l e   in  a  bore  116  p r e sen t ed   by  a  ba se  111 ;   an  e c c e n t r i c  

117  secured  with  the  sp ind le   115,  and  a  hand  lever   118  s e c u r e d  

to  the  e c c e n t r i c  1 1 7 ,   t h e  e c c e n t r i c   117  being  loca ted   in  a  cam 

a p e r t u r e   119  in  the  d r i v i n g   member  113.  Thus, when  the  hand  l e v e r  

118  is  manually  d i sp l aced   t o  r o t a t e   the  e c c e n t r i c   117  about  the  a x i s  

of  sp ind le   115  the  e c c e n t r i c   117,  engaged  in  the  cam aper ture   119  i n  

the  drive  member 113, causes  t h e  d r i v e   member  113  to  be  a n g u l a r l y  

d i sp l aced   about  the  axis  of  sp ind le   114. 

A  yoke  120,  p i v o t a l l y  a t t a c h e d   to  the  drive  member  113,  p r e s e n t s  

a  punch  121  a x i a l l y   d i s p l a c e a b l e   in  an  a p e r t u r e   122  of  an  a n v i l  

p la te   123  secured  to  base  p la te   111.  The  anvi l   p la te   123  p r e s e n t s  

a  m a t e r i a l   r e c e i v i n g   s lot   124  open  a t   one  end  and  which  extends  f rom 

said  open  end  past  the  a p e r t u r e   122 and  t h a t  f a c e   125  of  s lo t   124 

remote  from  t h e  d r i v e   member  113  c o n s t i t u t e s   the  anvi l   su r face   o f  

p la te   123.  

When  the  drive  member  113  is  d i s p l a c e d  t o   i t s   extreme  a n t i -  

clockwise  p o s i t i o n   (as  viewed  in  Fig.   10)  the  punch  121  l i e s   w i t h -  

drawn  from  the  s lo t   124 and  a  shee t   of  m a t e r i a l   to  be  punched,  f o r  

example  a  sheet   of  metal  or  p l a s t i c s   m a t e r i a l ,   can be  en tered   in to   t h e  

said  s lo t   124.  With  the  m a t e r i a l   c o r r e c t l y   loca ted   r e l a t i v e   to  t h e  

anvi l   p la te   123  the  drive  member  113  can  be  r o t a t e d   clockwise  ( a s  

viewed  in  Fig.  1)  about  t h e  a x i s   o f  s p i n d l e   114,  whereupon  the  punch 

121  is  advanced,  f i r s t   to  t rap   the  m a t e r i a l   aga ins t   the  anvi l   s u r f a c e  

125  and,  t h e r e a f t e r ,   upon  f u r t h e r   clockwise  r o t a t i o n   of  drive  member 

113,  the  punch  121,  c o - o p e r a t i n g  w i t h   t h e  a p e r t u r e   122  in  a n v i l  

sur face   125,  shears   a  slug  from  the  m a t e r i a l   and  pushes  the  slug  i n t o  

the  a p e r t u r e   122  behind  su r face   125.  The  drive  member  113  is  t h e n  

r o t a t e d   a n t i c l o c k w i s e  a b o u t   the  a x i s  o f   sp indle   114  to  withdraw  t h e  

punch  121,  thereby   a l lowing  the  m a t e r i a l  t o   be  removed  f rom the   t o o l .  

I t   wi l l   be  observed  f rom F ig .   12  t h a t  t h e  p u n c h   is  of  r e c t a n g u l a r  



c r o s s - s e c t i o n ,   the  base  of  s lo t   124  is  i n c l i n e d   on  both  sides  o f  

the  mid-plane  of  anvi l   p la te   123,  and  the  su r f ace   of  the  punch  122 

c l o s e s t   to  the  bore  of  s lo t   124  is  immedia te ly   ad j acen t   said  b a s e  

whereupon,  a  sheet  m a t e r i a l   having  an  edge  in  s l o t   124  can  have  a  

r e c t a n g u l a r   piece  notched  out  of  said  edge  at  r i g h t   angles  to  s a i d  

edge  or,  by  i n c l i n i n g   the  edge  to  the  plane  of  the  p la te   123,  i n c l i n e d  

to  said  edge .  

The  base  plate   111  inc ludes   an  a rcua te   s lo t   126,  the  a r c u a t e  

s ides   of  which  are  based  on  radi i   the  c en t r e s   of  which  l ie   on  t h e  

r o t a t i o n a l   axis  of  the  spindle   114,  and  the  drive  member  113  i n c l u d e s ,  

at  i t s   lower  edge,  an  a rcua te   notch  127  the  cent re   of  which  is  at  t h e  

same  r a d i u s   as  the  mean  rad ius   of  the  s lo t   126.  Thus,  with  the  d r i v e  

member  113  r o t a t e d   to  i t s   most  clockwise  p o s i t i o n   (as ,viewed  in  F i g .  

10)  a  round  r o d ,  b a r   or  wire  can  be  s l i d a b l y   i n s e r t e d   through  the  s l o t  

126  and,  by  r o t a t i n g   the  drive  member  113  a n t i c l o c k w i s e   about  the  a x i s  

of  sp ind le   114,  the  i n s e r t e d   member  wi l l   be  s h e a r e d .  

A  tool   p la te   128  is  secured  to  tha t   face  of  base  plate  111-remote  

from  the  drive  member  113  and  said  p la te   128  p r e s e n t s   an  arcuate   s l o t  

129  t h e r e i n ,   the  slot  129  being  concen t r i c   with  the  s lo t   126  but  o f  

l a r g e r   o v e r a l l   dimensions  so  that  a  block  130,  s l i d a b l y   disposed  i n  

s lo t   129,  is  held  capt ive  aga ins t   tha t   par t   of  base  p la te   111  exposed 

through  s lo t   129  (as  shown  in  Fig.  13).  The  black  129  is  secured  t o  

drive  member  113  by  a  pin  131  which  has  par t   of  i t s   length   t h r e a d e d ,  

the  threaded  end  of  the  pin  131  pass ing   f i r s t   through  a  threaded  bore  

in  block  129,  through  the  s lo t   126,  and  in to   a  threaded  bore  132  i n  

the  dr ive  member  113.  

As  wi l l   be  seen  from  Fig.  11  and  13  the  un threaded   part  of  p i n  

131  p r o j e c t s   from  the  block  130  and  the  base  p la te   111  presents   two 

fixed  pins  133  and  134,  one  to  each  side  of  the  a rcua te   slot  129, 

and  the  axes  of  pins  133  and  134  l ie   in  a  common  plane  passing  t h rough  

the  axis  of  spindle   114.  Thus,  a  bar  or  rod  of  ma te r i a l   can  be 

placed  between  the  pins  131,  133  and  134,  pins  133  and  134  being  t o  

one  side  of  the  rod  or  bar  and  the  pin  131  being  on  the  other  side  o f  

the  bar  whereupon,  by  r o t a t i o n   of  drive  member  113  in  the  a p p r o p r i a t e  

d i r e c t i o n ,   the  pin  131  is  d i sp laced   about  the  axis   of  spindle  114  and 

can  engage  the  bar  ma te r i a l   and,  in  c o - o p e r a t i o n   with  the  posts  133 



and  134,  bend  the  b a r  m a t e r i a l .   As  with  the  embodiment  of  F igs .   1 

to  9  i n c l u s i v e ,   the  pins  131,  133  and  134  may  have  r o l l e r   b o d i e s  

r o t a t a b l y   suppor ted   t he reon  and   t h e  p i n   131  may  have  i t s   r o l l e r   b o d y  

knur led   and  r o t a t a b l e   by  way  of  a   manual  l ever   (such  as  the  l eve r   76)  

to  con t inue   a  bend  in  the  b a r  m a t e r i a l   in  the  l eng th   d i r e c t i o n   o f  

said  m a t e r i a l .  

The  tool   p la te   128  suppor t s   a  t o o l   block  135  i n  a n   opening  136 

through  base  p la te   111  and  two  ad j acen t   edges  of  block  135  c o - o p e r a t e  

wi th  two  a d j a c e n t   edges  of  an  opening 137  in  dr ive  member  113  to  d e f i n e  

a  shea r ing   device  for  angle  s e c t i o n s .  

A  tool   block  138  is  i n s e r t e d   in  a  s lo t   open ing  139   in  base  p l a t e  

111  and  is  secured  in  said  s lo t   opening  139,  as  by   welding,   and  t h e  

upper  edge  of  b lock 138  c o - o p e r a t e s   with  an  edge  r eg ion   140  of  d r i v e  

member  113  to  def ine   a  shear ing   device  f o r  f l a t   bar  and  s t r i p  

m a t e r i a l s .  

I t   w i l l   be  seen  tha t   with  the  a b o v e  d e s c r i b e d   a r r a n g e m e n t  b a r   o r  

s t r i p   m a t e r i a l   can  be  sheared,   (block  138  and  edge  140)  n o t c h e d  

(punch 121  and  anv i l   p la te   123)  bent  (pins  131,  133  and  134) ,   or  r o l l e d  

(pins  131,  133  and  134)  when  f i t t e d   with  r o l l e r s   and  a  r o l l e r   a c t u a t i n g  

h a n d  l e v e r ) ,   sheet  m a t e r i a l   can  be  punched  or  notched  (pin  121  and 

anv i l   p la te   123),  rod  or  wire  can  be  s h e a r e d  ( s l o t   26  and  no tch   127) 

and  bent  or  r o l l e d   (pins  131,  133  and  134)  and  angle  s ec t i on   m a t e r i a l  

can  be  sheared  ( too l   p la te   135  and  the  edges  of  opening  137)  o r  

notched  (pin  121  and  anvi l   p la te   123)  simply  b y  d i s p l a c i n g   the  d r i v e  

member  113  in  the  a p p r o p r i a t e   d i r e c t i o n   of  angula r   d i s p l a c e m e n t .  



1.  A  manually  ac tuab le   combinat ion  tool   compr i s ing  a   base  p l a t e  

( 11 ,  111 )   and  a  two-par t   metal  working  device,   one  part  of  which  i s  

p r e sen t ed   by  the  base  p la te   (11,  111)  and  the  o ther   part  is  d i s -  

p l a c e a b l e   r e l a t i v e   to  the  base  p la te   (11,111)  via  a  hand  l ever   (42,  

118),  c h a r a c t e r i s e d   in  tha t   a  drive  member  (17,  113)  is  p i v o t a l l y  

a t t a c h e d   to  the  base  p la te   (11,  111),  a  p l u r a l i t y   of  two-par t   m e t a l  

working  dev ices   each  have  one  part   (22,  28,  50,  62,  69,  72,  or  123, 

126,  128.,  131 ,  133 ,   135  or  138)  p resented   by  the  base  p la te   (11,  111) 

and  the  o the r   part   (33,  59,  64,  66,  75  or  121,  127,  128,  130,  131,  137 

or  140)  p r e sen t ed   by  the  said  drive  member  (17,  113)  and  the  d r i v e  

member  (17,  113)  is  r o t a t a b l e   r e l a t i v e   to  the  base  p la te   (11,  111)  by 

a  s i ng l e   hand  lever   (42,  118)  to  e f f e c t   s imul taneous   d i sp lacement   o f  

a l l   the  pa r t s   (33,  59,  64,  66,  75  or  121,  127,  128,  130,  131,  137  o r  

140)  of  said  metal  working  devices   p resen ted   by  the  drive  member  (17 ,  

113)  r e l a t i v e   to  t h e i r   c o - o p e r a t i n g   par ts   (22,  28,  50,  62,  69,  72  o r  

123,  126,  128,  131,  133,  135  or  138)  p resen ted   by  the  b a s e  p l a t e   (11,  

( 1 1 1 ) .  

2.  A  manually  ac tuab le   combinat ion  tool  as  claimed  in  claim  1  c h a r a c -  

t e r i s e d   in  that   the  hand  lever   (42,  118)  is  p i v o t a l l y   a t t ached   to  s a i d  

base  p l a t e   (11,  111)  and  i nc ludes   a  cam  (44,  117)  p r e sen t i ng   an  edge 

cam  p r o f i l e ,   e c c e n t r i c   to  the  r o t a t i o n a l   axis  for  the  hand  lever   (42 ,  

118),  engaged  with  the  dr ive   member  (17,  113)  the  axis  of  said  cam  (44 ,  

117)  being  spaced  from  the  p i v o t a l   axis  of  the  drive  member  (17,  113) .  

3 .  A   manually  ac tuable   combinat ion  tool  as  claimed  in  claim  1  or  2 

c h a r a c t e r i s e d   in  that   the  base  p la te   (11,  111)  is  supported  by  a  f rame 

(86, to   92)  so  as  to  be  p i v o t a l l y   d i s p l a c e a b l e   between  two  p o s i t i o n s  

s u b s t a n t i a l l y   at  r igh t   angles   to  one  a n o t h e r .  

4.  A  manually  ac tuab le   combination  tool  as  claimed  in  claim  1,  2  or  3 

c h a r a c t e r i s e d   in  that   the  base  p la te   (11,  111)  p r e sen t s   guides  (50  o r  

128)  for  a  s l i de   element  (59,  130)  and  said  s l ide   element  (59,  130)  i s  

l inked  to  said  drive  member  (17,  113)  for  r e c i p r o c a t i o n   in  response  t o  

o s c i l l a t i o n   of  said  drive  member  (17,  113)  and  said  s l ide   element  (59 ,  

130)  p r e s e n t s   one  p a r t . ( 6 4 ,   66,  75)  of  a  metal  working  device  w h i l s t  

the  base  p l a t e   (11,  111)  p r e sen t s   the  other  part  (62,  69  and  72;  127, 

133,  134)  of  the  d e v i c e .  

5.  A  manually  ac tuable   combination  tool  as  claimed  in  any  p r e c e d i n g  



claim  in  which  one ' (62 ,   66)  or  both  pa r t s   of  s e l e c t e d   metal  work ing  

devices   are  r e p l a c e a b l e  b y   a  par t   (66,  67)  or  pa r t s   of  o ther   m e t a l  

working  dev ices   whereby  to  i n c r e a s e   the  metal  working  o p e r a t i o n s  

per formable   by  the  t o o l .  

6.  A  manually  ac tuab le   combinat ion  tool   as  claimed  in  any  p r e c e d i n g  

claim  c h a r a c t e r i s e d   in  tha t   the  base  p la te   (11,  111)  and/or   t h e  

drive  member  (17,  113)  is  adapted  to  have  at  l e a s t   one  metal  work ing  

device  (75,  76  or  78  to  81)  a t t a ched   t h e r e t o   co -ope rab le   with  o t h e r  

working  dev ices   (69,  72  or  84)  of  the  tool  to  i n c r e a s e   the  range  o f  

metal  working  o p e r a t i o n s   per formable   by  the  t o o l .  

7.  A  manually  a c tuab le   combination  tool  as  claimed  in  any  p r e c e d i n g  

claim  c h a r a c t e r i s e d   in  tha t   the  tool   i nc ludes   devices   for  shear ing   (22 

or  126  and  127,  135  and  137,  138  and  140),  no tch ing   (28  and  33,  121  and 

123),  punching  (28  and  33,  121  and  123),  a p e r t u r e s   and  bending  (66  and  

69,  72,  75  and  69,  72,  131  and  133,  134)  metal   in  s t r i p ,   bar  or  r o d  

form.  

8.  A  manually  a c tuab le   combinat ion   tool   as  claimed  in  claim  4  o r  

claim  6  when  dependent  upon  claim  4  c h a r a c t e r i s e d   in  tha t   the  s l i d e  

member  (59)  i nc ludes   a  peg  (84)  and  a  pivot  pin  is  f ixed   r e l a t i v e   t o  

the  base  p l a t e   (11,  111)  to  support   a  manually  r o t a t a b l e   l ever   (78)  

which  p r e s e n t s   an  a r c u a t e   member  (79)  r i g i d   with  said  l ever   (78)  and 

having  a  p e r i p h e r a l   cu rva tu re   i n c r e a s i n g   in  r ad ius   from  a  s l o t - l i k e  

opening  (82)  in tended   to  r ece ive   one  end  of  a  metal  s t r i p ,   rod  or  w i r e  

t h e r e i n .  

9.  A  manually  ac tuab le   combinat ion  tool   as  claimed  in  claim  8 

c h a r a c t e r i s e d   in  tha t   a  second  a r cua te   member  (80)  is  p i v o t a l l y  

a t t a ched   at  one  end  to  that   end  of  said  f i r s t   a r cua t e   member  (79)  

de f in ing   the  pe r iphe ry   of  g r e a t e s t   r ad ius   and,  in  that   p o s i t i o n   f o r  

said  second  segment  (80)  c l o s e s t   to  the  p i v o t a l   axis   for  the  m a n u a l l y  

r o t a t a b l e   l eve r   (78),  said  second  segment  (80)  p r e s e n t s   a  p e r i p h e r y  

which  i n c r e a s e s   in  r a d i u s   from  the  p i v o t a l   connect ion   with  the  f i r s t  

segment  (79)  in  such  manner  that   said  f i r s t   and  second  segments  (79,  

80),  in  combinat ion,   p resent   a  pe r iphe ry   g r a d u a l l y   i n c r e a s i n g   in  r a d i u s  

away  from  sa id   s l o t - l i k e   opening  (87)  and  in  which  a  t h i rd   a r c u a t e  

member  (81)  is  p i v o t a l l y   a t t a c h e d   at  one  end  to  tha t   end  of  the  second  

member  (80)  most  remote  from  the  f i r s t   member  (79)  and,  when  in  i t s  



c l o s e s t   p o s i t i o n   to  the  axis   of  the  manually  r o t a t a b l e   l eve r   ( 7 8 ) ,  

the  t h i rd   a r cua t e   member  (81)  p r e s e n t s   a  pe r iphery   which  i n c r e a s e s  

in  radius   from  tha t   end  a t t a c h e d   to  the  second  segment  (80)  in  a  

manner  such  tha t   the  three   a r cua t e   members  (79,  80,  81),  in  combin-  

a t ion ,   p resen t   a  s u b s t a n t i a l l y   cont inuous   pe r iphery   which  i n c r e a s e s  

in  rad ius   towards  the  free  end  of  the  th i rd   segment  ( 8 1 ) .  

10.  A  manually  a c t u a b l e   combinat ion  tool  as  claimed  in  claim  9 

c h a r a c t e r i s e d   in  tha t   said  a r cua t e   members  (79,  80,  81)  are  d e t a c h a b l y  

secured  t o g e t h e r   and  are  i n t e r c h a n g e a b l e   with  other  a rcua te   members  o f  

d i f f e r e n t   c u r v a t u r e s .  

11.  A   m a n u a l l y  a c t u a b l e   combinat ion  tool   as  claimed  in  any  p r e c e d i n g  

claim  in  which  a  tool   block  (135)  secured  to  the  base  p la te   (11,  111) 

c o - o p e r a t e s   with  an  opening  (137)  through  the  drive  member  (17,  113)  t o  

define  two  i n c l i n e d   shea r ing   edges  for  shear ing  angle  s e c t i o n   m a t e r i a l .  
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