
15.8. 1968 Specialia 861 

Appendice pl. 1 g. pl. 2 g. pl. 3 g. pl. 4 g. pl. 5 g. pl. 1 d. pl. 2 d. pl. 3 d. pl. 4d. pl. 5d. 
sectionn6 

1 2 3 4 5 6 7 8 9 10 
ec. ant. g. 11 12 13 14 15 16 17 18 19 20 
ec. ant. d. 21 22 23 24 25 26 27 28 29 30 
exo. ur. g. 31 32 33 34 35 36 37 38 39 40 
endo. ur. g. 41 42 43 44 45 46 47 48 49 50 
exo. ur. d. 51 52 53 54 55 56 57 58 59 60 
endo. ur. d. 61 62 63 64 65 66 67 68 69 70 

Numdrotation. La signification des abrdviations est donn~e dans le texte. 

p r~sen te  m 6 t h o d e ,  qu i  p e r m e t  une  d6s igna t ion  precise  de  
c h a q u e  6chan t i l l on  es t  bas6e  su r  la  sec t ion  pa r t i e l l e  d ' a p -  
pend ices  d e n t  o n  coupe  la  moi t i6  d i s t a l e  ~ l ' a ide  de  c i seaux  
de  Wecker .  Le  T a b l e a u  e l - jo in t  r6sume  l ' e n s e m b l e  de  la  
n u m 6 r o t a t i o n .  Le  chi f f re  des  uni t6s  es t  donn6  p a r  la sec- 
t i on  t~ g a u c h e  ou h d ro i t e  d ' u n  des  10 p l6opodes  (pl. g., 
pl .  d.). Le  chif f re  des  d iza ines  es t  donn6  p a r  l ' u n e  des 
sec t ions  s u i v a n t e s :  t ca i l le  a n t e n n a i r e  g a u c h e  (ec. an t .  g.), 
6caille a n t e n n a i r e  d ro i t e  (ec. an t .  d.), exopod i t e  de  l 'u ro-  
pode  gauche  (exo. ur.  g.), e n d o p o d i t e  de l ' u ropode  g a u c h e  
(endo. ur.  g.), exopod i t e  de  l ' u r o p o d e  d r o i t  (exo. ur. d.), 
e n d o p o d i t e  de  l ' u r o p o d e  d ro i t  (endo. ur.  d.). 

Ce t t e  m 6 t h o d e  a 6t6 ut i l is6e sur  des Crangon crangon 
(Linn6)  e t  des  Pataemon serratus ( P e n n a n t )  m a i n t e n u s  e n  
6 levage  p e n d a n t  p lus  de  2 roofs; a n c u n  i n c o n v 6 n i e n t  n ' a  
6t6 no t6 ;  le n u m 6 r o  de  l ' a n i m a t  es t  i m m ~ d i a t e m e n t  rep6-  
r ab t e  ~ ta p r emie re  o b s e r v a t i o n .  L o r s q u e  la p a r t i e  coup6e 
c o m m e n c e  ~ m o n t r e r  des  processus  de  r~g~n6rat ion,  il im-  
p o r t e  de la  s ec t i onne r  £ n o u v e a u .  

Le  p r inc ipe  propos6  n ' e s t  pa s  l imi ta t i f ,  il p e u t  6tre 
6 tendu ,  p o u r  le g r o u p e m e n t  d ' u n  plus  g r a n d  h o m b r e  d ' in -  

d iv idus ,  p a r  ta sec t ion  d ' a u t r e s  p a r t i e s  d ' a p p e n d i c e s  (exo- 
p o d i t e  ou e n d o p o d i t e  de  p l6opode) ;  te l  que  nous  l ' a v o n a  
pr6sent6 ,  il es t  app l i cab l e  A l ' e n s e m b l c  des  N a t a n t i a  e t  des  
A s t aco u re s ;  il d o l t  6 t re  modif i6  p o u r  d ' a u t r e s  D6capodes ,  
les Pa l inou re s  p a r  ex emp l e  chez  lesquels  il n ' ex i s t e  pas  
d ' e x o p o d i t e  a n t e n n a i r e .  

D ' u n e  fa~on plus  g6n6rale,  c e t t e  m 6 t h o d e  de m a r q u a g e  
es t  u t i le  lo rsqu ' i l  es t  n6cessa i re  d ' a n a l y s e r  les r6ac t ions  
phys io log iques  ind iv idue l les  d ' a n i m a u x  m a i n t e n u s  au sein 
d ' u n  groupe.  

Summary. A m e t h o d  of m a r k i n g  t h e  D e c a p o d a  Crus-  
t a c e a  is g iven ;  t h e  n u m b e r i n g  is f o u n d e d  u p o n  t h e  l imb-  
r e m o v i n g  pr inciple .  

C. CHASSARD-t~OUCHAUD 

Laboratoire de Zoologie, Facultd des 
Sciences de Paris (France), 
9 [dvrier [968. 

A n  A p p a r a t u s  f o r  t h e  M e a s u r e m e n t  o f  S m a l l  T e n s i o n s  

T h e  m e a s u r e m e n t  of t en s ions  r a n g i n g  f rom 1 n e w t o n  
a n d  u p w a r d s  can  be  ca r r ied  o u t  in  a v a r i e t y  of ways .  
(N = ne wton ,  is t h e  force u n i t  in  t h e  I n t e r n a t i o n a l  
S y s t e m  of U n i t s  a n d  1 N = 10 s d y n  = 0.102 k i loponds  = 
7.23 pounda l s ) .  I n  o rder  to  m e a s u r e  smal le r  t ens ions  w h e n  
s t u d y i n g  t h e r m a l  a n d  chemica l  c o n t r a c t i o n  of col lagen 
fibres,  severa l  m e t h o d s  are  ava i lab le .  T h e  classical  k y m o -  
g r a p h  s y s t e m  of levers  a n d  c o u n t e r w e i g h t s  c an  be  used, 
or  one  of t h e  more  m o d e r n  e lec t ron ic  devices.  S t r a i n  
gauges  h a v e  b e e n  used c e m e n t e d  on  b l a d e  sp r ings  ~, com-  
merc ia l ly  ava i l ab l e  t e n s i o n  p i ck -ups  such  as  t hose  m a n u -  
f a c t u r e d  b y  S t a t h a m  2 a n d  also p i ck -ups  as  p a r t s  of l a rge r  
m a t e r i a l s  t e s t i n g  m a c h i n e s  e.g. I n s t r o n  s a n d  o thers .  

All  these  s y s t e m s  h a v e  d raw-backs .  N a k e d  s t r a i n  gauges  
m o u n t e d  o n  b l ade  spr ings  a re  in f luenced  b y  e n v i r o n m e n t a l  
condi t ions ,  such  as u n e v e n  expos i t i on  to  h e a t  a n d  
h u m i d i t y .  E n c a p s u l a t e d  p ick -ups  w i t h  good r e so lu t ion  in  
t h e  100-1000 d y n  r a n g e  a re  e x t r e m e l y  sens i t ive  to  
m e c h a n i c a l  d i s t u r b a n c e s  such  as v i b r a t i o n .  The re fo re  
m o s t  of t he se  p i ck -ups  are  p a r t s  of b ig  a n d  inf lexib le  
sys tems .  

I n  o rde r  to  b e  ab le  t o  m e a s u r e  t ens ions  f rom 100 d y n  
a n d  u p w a r d s  t h e  a p p a r a t u s  he re  desc r ibed  was  assembled .  
I t  h a s  been  m a i n l y  u sed  to  m e a s u r e  i somet r i c  t ens ion  in  
t h e  t e n d o n  f ibres  of r a t s '  t a i l s  w h e n  s u b j e c t e d  to  t h e r m a l  
(62 °C) a n d  chemica l  c o n t r a c t i o n - r e l a x a t i o n  tes ts .  

The construction. T h e  e lec t ron ic  p a r t  of the  a p p a r a t u s  
cons i s t s  of a d i s p l a c e m e n t  t r an s d u ce r ,  Borers  RLL-1 ,  
+ 3 ram.  Th i s  is 6f t h e  i n d u c t i v e  type ,  a d i f fe ren t i a l  
t r a n s f o r m e r .  T h e  t r a n s f o r m e r  is w o u n d  on  a b o b b i n  a n d  
cas t  in to  a b lock  of i n s u l a t i n g  ma te r i a l  a n d  is t h u s  pro-  
t e c t e d  a g a i n s t  d i s t u r b a n c e s  inc lud ing  mois tu re .  T h e  t r a n s -  
duce r  h a s  a core  of p - m e t a l  m o u n t e d  on  a m a g n e t i c a l l y  
n o n - c o n d u c t i n g  bar .  T h e  e lect ronic  components are  b u i l t  
i n to  t h e  t r a n s d u c e r  a n d  i t  is fed b y  d i rec t  c u r r e n t  f rom a 
6 V b a t t e r y .  The  o u t p u t  s igna l  is a b o u t  70 m V  for  a dis- 
p l a c e m e n t  of 0.5 m m  of t h e  core. 

T h e  m o u n t i n g  device  for  t h e  t r a n s d u c e r  is s h o w n  
s c h e m a t i c a l l y  in  F igu res  1 a n d  2. T h e  a r a b i c  f igures  in  t h e  
fol lowing desc r ip t ion  refer  to  F i g u r e  1 a n d  t h e  cap i t a l  
l e t t e r s  to  F igure  2. 

T h e  t r a n s d u c e r  (4) is m o u n t e d  on  a s h a f t  (9) v ia  a 
ho r i zon ta l  s u p p o r t i n g  a r m  (10), wh ich  is m o v a b l e  ver t i -  
cally. T h e  core m o u n t e d  on  t h e  rod  (1) is s u s p e n d e d  f rom 
a s ta in less  s teel  b l ade  sp r ing  (2 a n d  t3) p laced  on  2 wedges  

1 F. VERZ}tR, Experimentelle Gerontologie (Enke, Stuttgart 1965). 
D. M. Ras.~Iuss~, K. G. ~VAKIM and R. K, WINKELMANN, 
J. invest. Derm. d3, 333 (1964). 

a H. R. ELDEr, Bioehim. biophys. Aeta 75, 37 (1963). 
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(C). T h e  rod  (A) is p u t  t h r o u g h  a hole  in  t h e  sp r ing  a n d  
locked  w i t h  a pin.  I n  o rde r  to  a d j u s t  t h e  pos i t ion  of t h e  
i ron  core ins ide  t he  t r a n s d u c e r  [ t he  t h i c k  p o r t i o n  of (1) 
ins ide  (4)J a n d  t h u s  a d j u s t  t h e  o u t p u t  vo l t age  as desired,  
t h e  ba se  p l a t e  (E) is m o u n t e d  on  a n  o u t e r  cy l inde r  t h a t  
is c o n n e c t e d  w i t h  a n  i n n e r  cy l inde r  v ia  screw t h r e a d s  (3). 
T h e  i n n e r  cy l inde r  is f ixed  to  t he  t r a n s d u c e r  (4). I n  o rde r  
to  keep t h e  base  p l a t e  in  a n g u l a r  pos i t ion  w h e n  r o t a t i n g  
t h e  ou t e r  cy l inde r  t h e r e  are  lockers  (D) b e t w e e n  t h e  base  
p l a t e  a n d  a f lange  on  t h e  i nne r  a n d  n o n - r o t a t a b l e  cyl inder .  
One  end  of t he  spec in len  (6) is f a s t e n e d  in to  a c l a m p  on  
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Fig. 1 

t h e  lower  end  of t h e  ro d  (5) a n d  t h e  o t h e r  end  i n to  a 
c l a m p  on  a m o v a b l e  a r m  (7) so t h a t  t h e  d i s t ance  b e t w e e n  
t h e  c l amps  can  be  ad jus t ed .  T h e  m o v a b l e  a r m  (7) is 
connec t ed  to  t h e  h o r i z o n t a l  a p p a r a t u s  s u p p o r t i n g  a r m  (10) 
v ia  a gea r - r ack  d r ive  (8), W h e n  m e a s u r i n g  t ens ions  in  t h e  
100-500 d y n  r a n g e  in a m o i s t  a t m o s p h e r e  t h e  core  c a n  
a d h e r e  to  t h e  cy l indr ica l  hole  ins ide  t h e  t r a n s d u c e r  a n d  
give false low t ens ion  readings .  To e l im ina t e  t h i s  a smal l  
D.C. electr ic  m o t o r  w i t h  a n  eccent r ic  on  i t s  d r i v i n g  axis  
is m o u n t e d  on  t h e  t o p  of t h e  a p p a r a t u s  shaf t .  Th i s  
p rov ides  sma l l  v i b r a t i o n s  t h a t  e l i m i n a t e  t h e  f r i c t iona l  
forces b e t w e e n  t h e  t r a n s d u c e r  a n d  t h e  core, 

1"he properties of the apparatus. T h e  c a l i b r a t i o n s  were  
p e r f o r m e d  w i t h  we igh t s  su spended  f rom t h e  u p p e r  c l a m p  
[(5) in  F i g u r e  1] a n d  t h e  o u t p u t  vo l t age  was  r e a d  f rom a 
H e w l i t t - P a c k a r d  D.C. v a c u u m  t u b e  v o l t m e t e r  ( type  
412 A). Af t e r  t h a t  e ach  we igh t  was  r e m o v e d  w i t h o u t  
d i s t u r b i n g  t h e  rod,  i t  was  ch eck ed  t h a t  t h e  vo l t age  re-  
t u r n e d  to  t h e  p r e l o a d i n g  value .  T h i s  w as  a lways  t h e  case.  
A ca l i b r a t i o n  series f rom 100-2000 d y n  is s h o w n  in F igu re  3 
a n d  such  a series f rom 1,000-10,000 d y n  was  s imilar .  T h e  
doub le  series, as exampled ,  d i sp lays  comple t e  l inea r  
r e l a t i o n s h i p  b e t w een  t en s i o n  a n d  o u t p u t  vo l tage ,  

I n  these  c a l i b r a t i o n  series a s ta in less  s teel  b l a d e  sp r ing  
( S a n d v i k e n )  70 × 12 m m  a n d  0.10 m m  t h i c k  was  used.  I t  
g ives  t h e  u p p e r  end  of t h e  s y s t e m  m e a s u r e d  a displace-  
mer i t  of 0.21 m m  per  1000 dyn ,  w h i c h  yields  29 m V  o u t p u t .  
Th i s  c an  be  inc reased  or d i m i n i s h e d  b y  se lec t ing  a t h i n n e r  
or t h i c k e r  b l ade  spr ing.  

Conclusion. T h e  a p p a r a t u s  desc r ibed  here  was  des igned  
to  o v e r c o m e  e n v i r o n m e n t a l  d i s t u r b a n c e s  such  as  v i b r a -  
t ions ,  t e m p e r a t u r e  a n d  h u m i d i t y  f l u c t u a t i o n s  a n d  a t  t h e  
same  t i m e  p rese rve  a f lexible  sys tem.  C o n s t r u c t e d  a r o u n d  
a commerc i a l l y  ava i l ab le  d i s p l a c e m e n t  t r a n s d u c e r ,  i t  
f ea tu res  easy  a d a p t a b i l i t y  to  va r ious  m e a s u r e m e n t  t a sks  
p r o v i d e d  a ve r t i ca l  s y s t e m  c a n  be  used,  r equ i res  on ly  a 
s t a b l e  6 V DC source  a n d  a r ecorde r  for  t h e  o u t p u t  v o l t ag e  
in t h e  m V  range .  I t  g ives  a fu l ly  l inear  v o l t - t e n s i o n  
r e l a t i on  a n d  h a s  p r o v e d  to be  d e p e n d a b l e  a n d  easy  to  
o p e ra t e  in  l a b o r a t o r y  prac t ice .  
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Figs, 1-2. The construction of the apparatus. Figure 1 shows a 
vertical section through the device and Figure 2 shows a detail and 
the plane is cut at an angle of 90 ° to the plane in Figure 1. For 
explanation see text, 
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Fig. 3. A calibration series from 
100-2000 dyn showing the rela- 
tionship between the tension 
and the output voltage of the 
differential transformer. 

Zusammen/assung. E i n  A p p a r a t  zur  Messung  v o n  klei-  
hen  S p a n n u n g e n  in  b io log i schem Mate r i a l  wi rd  beschr ie -  
ben,  Das  S y s t e m  w u r d e  k o n s t ru i e r t ,  u m  S t 6 r u n g e n  d u r c h  
Mi l i eu fak to ren  sowie d u r c h  T e m p e r a t u r -  u n d  Feuch t ig -  
k e i t s v a r i a t i o n e n  u n d  V i b r a t i o n e n  zu e l iminieren .  

A. VIIDIK 

Department o] Human Anatomy, University o/ 
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