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A n  ear l ier  c o m m u n i c a t i o n  (Corey & Casler,  1958) de- 
sc r ibed  t h e  r e c e n t  use  of smal l  p e r m a n e n t  m a g n e t s  for  
h y d r o g e n  b o n d s  in  m o l e c u l a r  m o d e l s  c o n s t r u c t e d  of 
co lored ,  r u b b e r - l i k e  v i n y l  p las t ic .  T h e s e  m o d e l s  were  
o r ig ina l ly  d e v e l o p e d  (Corey & P a u l i n g ,  1953) severa l  
yea r s  ago for  use  in  s t u d i e s  of  t h e  s t r u c t u r e s  of a m i n o  
acids ,  p e p t i d e s ,  a n d  r e l a t e d  c o m p o u n d s .  I n  m a n y  r e spec t s  
t h e y  r e s e m b l e  t h e  S t u a r t - t y p e  m o d e l s  n o w  c o m m e r c i a l l y  
ava i lab le ,  a d j a c e n t  b o n d e d  a t o m s  be ing  he ld  t o g e t h e r  b y  
m e a n s  of s n a p  f a s t ene r s  a n d  d o u b l e - e n d e d  brass  s tuds .  
W h e n  u s e d  for  c o n s t r u c t i n g  v e r y  large  molecu les ,  t h e  
w e i g h t  of t h e  m o d e l s  a n d  t h e  local  s t r a ins  t h a t  d e v e l o p  
w h e n  t h e y  are  h a n d l e d  s o m e t i m e s  cause  t h e  s n a p  fast-  
ene r s  c o n n e c t i n g  b o n d e d  a t o m s  to  pu l l  a p a r t .  T h i s  
occu r r ence  is espec ia l ly  f r e q u e n t  w i t h  r e p r e s e n t a t i o n s  of 
m o l e c u l e s  of p o l y p e p t i d e s  a n d  s imi la r  c o m p o u n d s  t h a t  

t h a t  passes  t h r o u g h  a hole  in A so as  t o  f i t  i n to  a c i rcu la r  
k e y w a y  in t h e  s t ud .  T h e  a s s e m b l y  i n c l u d e s  a b a c k i n g  
p l a t e  B w h i c h  serves  to  a n c h o r  t h e  in se r t  A f i r m l y  in t h e  
p las t i c  a t o m .  

F ig .  2 is a p h a n t o m  d r a w i n g  of a t y p i c a l  a - c a r b o n  a t o m .  
T w o  of t h e  b o n d s - - t h o s e  c o n n e c t i n g  to  a d j a c e n t  a m i d e  
g r o u p s  in  t h e  c h a i n - - a r e  m a d e  b y  m e a n s  of t h e  n e w  s t u d  
f a s t e n e r s ;  t h e  o t h e r  t w o - - t h o s e  c o n n e c t i n g  to  a h y d r o g e n  
a t o m  a n d  a s ide c h a i n - - a r e  t h e  u s u a l  s n a p  f a s t ene r s .  
F o r  t h e  sake  of c l a r i t y  of t h e  d r a w i n g ,  on ly  one  s n a p  
f a s t ene r ,  t h a t  on  t h e  f r o n t  of t h e  m o d e l ,  is s h o w n .  

F ig .  3 is a n  a s s e m b l y  d r a w i n g  of a p o r t i o n  of a po ly -  
p e p t i d e  cha in  s h o w i n g  t h e  p o s i t i o n s  of t h e  s t u d  f a s t e n e r s  
in  t h e  a m i d e  g r o u p s  a n d  t h e  a - c a r b o n  a t o m s .  T h e  t w o  
s n a p  f a s t ene r s  on  t h e  a - c a r b o n  a t o m s  are  n o t  s h o w n .  

cons i s t  e s sen t i a l l y  of long  cha ins  of a t o m s .  F o r  s u c h  
m o l e c u l e s  i t  is h i g h l y  des i r ab le  t h a t  t h e  ' b a c k b o n e '  of t h e  
c h a i n  be  c o n s t r u c t e d  so t h a t  i ts  a d j a c e n t  a t o m s  will  n o t  
s e p a r a t e ,  e v e n  w h e n  s u b j e c t e d  to  cons ide rab l e  m a n i p -  
u l a t i v e  s t ress .  Th i s  n o t e  descr ibes  m o d e l s  for r e p r e s e n t i n g  
a p o l y p e p t i d e  or  a l inear  c a r b o n  cha in  e m b o d y i n g  th i s  
f ea tu r e .  

T h e  dev ice  e m p l o y e d  for  j o i n i n g  a d j a c e n t  a t o m s  in t h e  
c h a i n  is s h o w n  in F ig .  1. I t  cons i s t s  of a d o u b l e - e n d e d  

Fig. 2. A p h a n t o m  drawing of a typical  a -carbon atom,  ~ ~ R showing the  two inserts and s tud connectors t ha t  form the  
intra-chain bonds. One of the  two snap fasteners is not  
shown in this drawing for the  sake of clarity. 
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Fig.  1. An exploded view of the  locking device for joining " ~ )  
ad jacent  a toms  of a chain. H is a double-ended s tud  tha t  
can be locked to the  a tom insert  A by the insertion of a 
rod  R. B is a backing pla te  t h a t  serves to anchor A firmly 
in the plastic a tom.  

a l u m i n t u n  s t u d  S t h a t  can  be  l ocked  in to  an  a l u m i n u m  
inse r t  A a r o u n d  w h i c h  t h e  p las t i c  a t o m  is cas t .  T h e  s t u d  S 
is l ocked  in to  A b y  m e a n s  of a r o u n d  brass  or  s teel  r od  R 

Fig. 3. An assembly drawing of a por t ion of a polypept ide  
* Contr ibut ion No. 2387 from the  Gates and Crellin Labo- chain showing the  positions of the  locked s tud fasteners in 
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Bonds  wi th in  the chain are formed by insert ing one end 
of a s tud  into an a tom,  locking the  s tud  in place by  
insert ing a locking rod as shown in Fig. 2, then  insert ing 
the  other  end of the  s tud  in the second a tom,  pressing 
the  two a toms f i rmly together  so as to bring the  keyway  
in the  s tud  in line wi th  the  hole in the  second a tom,  and  
finally by  pushing in the  second locking rod. The distance 
be tween  the  two keyways  is designed so as to require a 
slight compression of the  a toms at  the interface when  the  
bond  is made.  The result ing friction between the surfaces 
of ad jacen t  a toms prevents  too much  freedom of ro ta t ion  
a round  the  bonds, so t h a t  the  chain will t end  to re ta in  
desired configurations.  Bonds in the  chain can be broken 
by  poking the locking rods out  of the a toms wi th  a 
separate  rod of the  same d iameter  or wi th  an appropr ia te  
tool. 

I t  m a y  be no ted  t ha t  the  carbon a tom described here 
for const ruct ing a pept ide  chain can also be used for 
building a l inear ca rbon-ca rbon  chain. 

We are indebted  to Mr ])elmer  ]). ])ill for his coopera- 
t ion and  excellent workmansh ip  in the construct ion of 
the  models.  The deve lopment  of these models was sup- 
por ted  by grant  No. G-1265 from the Nat ional  Science 
Foundat ion .  
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An accura te  de te rmina t ion  of the latt ice constant  of 
s t ron t ium ni t ra te  has been made,  following an observa- 
t ion by  one of the authors  (Deshpande,  1955) tha t  the  
value repor ted in l i tera ture  is too high. The value re- 
por ted  by  Vegard (1922) is 7-81 i t  and tha t  repor ted by 
Jaeger  & Van lVIelle (1928) is 7.80 ~k. Deshpande  (1955) 
gives a value of 7.7794~-0.0003 A at  20 ° C. in terms of 
Cu Ka2 ---- 1-54434 /~ and  Cu K a l  = 1-54050 /~. 

In  the  present  invest igat ion the lat t ice pa ramete r  was 
de te rmined  from powder  photographs,  obta ined wi th  a 
] )ebye-Scher re r  camera  of 11.46 cm. diameter .  The photo- 
graphs gave eight sharp and  well resolved alc~9 doublets  
in the  high-angle region. Fi l tered copper radia t ion was 
used and  the values of the  wavelengths  were the same 
as given above. Pure  salt supplied by Merck was re- 
crystall ized and  used for the prepara t ion  of the specimens. 
Photographs  were t aken  wi th  different samples and  
measurements  were made  independen t ly  by the authors .  
The values of the  latt ice pa ramete r  obta ined from the  
various reflections on a film were ext rapola ted  to 0 -= 90 °, 
using Nelson & Riley 's  (1945) error function.  The best 
s t raight  line was f i t ted by the least-squares method .  

Since, wi th  the par t icular  camera  used, it  was not  
possible to measure the  specimen t empera tu re  directly,  
the  lat t ice constant  of NaC1 was used as an indicator  of 
t empera ture .  

Powder  photographs  of sodium chloride were t aken  
under  identical  condit ions and  the  t empera tu re  of the  
specimen was es t imated  from the results so obtained.  
As the  t empera tu re  of the specimens var ied from film 
to film, the values of the latt ice pa ramete r  were reduced 
to 20 °C., the value of the coefficient of the rmal  expansion 
used being 30 × 10 -6 °C. -1 (Deshpande,  1955). The mean  
of the  values thus  obta ined is 7.7798 ~ .  The m a x i m u m  
devia t ion  of the individual  values from the  mean  is 
0.0002 /~. This value is found to be in good agreement  
wi th  the one obta ined by Deshpande  (1955). The da ta  
for some of the  films are given in Table 1. 

in revised form 14 November 1958) 

Table 1. Lattice constant of Sr(NOa) 2 

Film No. Temperature (°C.) Extrapolated a a at 20 °C. 

8 36 7.7833 tix 7.7796/~ 
9 36 7.7835 7.7798 

23 32 7.7828 7.7800 
27 33 7-7830 7.7800 
40 31 7-7825 7.7799 

Mean of several values of a 7.7798-t-0.0002 A. 

The densi ty  of the substance was also calculated from 
the  relat ion Q----Mn/(NV), where M is the  molecular  
weight,  n is the number  of molecules in the uni t  cell, 
N is Avagadro 's  number  and  V is the volume of the  un i t  
cell. Taking M----211.65 and  N = 6.02385×102a, af ter  
S t raumanis  (1949), the  present  value of a gives the  densi ty  
as 2.985. The exper imenta l  value repor ted in International 
Critical Tables is 2-986 g.cm. -a at  20 °C. Vegard reports  
the  calculated densi ty  as 2.930 g.cm. -3. I t  is obvious 
from these figures tha t  the present  value of a is more 
accurate  than  t ha t  of Vegard.  

Thanks  are due to the  Osmania Univers i ty  for the  
award  of Research Fellowships to two of the authors  
(D. B. S. and  V. M. M.). 

R e f e r e n c e s  

DESHPANDE, V. T. (1955). Ph .D.  Thesis, Osmania Uni- 
versity.  

JAEGER, F. M. & VAN MELLE, F. A. (1928). Prec. Acad. 
Sci. Amsterdam, 31, 651. 

NELSON, J .  S .  & RILEY, D. P. (1945). Prec. Phys. Soc. 
57, 160. 

STRAUMA~IS, M. E.  (1949). Acta Cryst. 2, 82. 
VEGA~D, L. (1922). Z. Phys. 9, 395. 


