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P R O  E X P E R I M E N T I S  

A n  U l t r a m i c r o t o m e  w i t h  C o n e - s h a p e d  B e a r i n g s  

The production of ul t ra thin  tissue sections for electron 
microscopy has, unti l  quite  recently, been a ve ry  dif- 
ficult problem. But  improvements  of the fixating, em- 
bedding and sectioning technique have now made it 
possible to obtain tissue sections tha t  permi t  a ve ry  high 
resolution in the electron microscope. However,  at  the 
same t ime as the electron microscope results have  im- 
proved the demands for investigation of larger materials, 
quant i ta t ive  recording and serial sectioning have in- 
creased and this creates a si tuation where the sectioning 
must be largely a routine work performed by the techni- 
cal assistants. This fact increases the demands on the 
microtome, which must  not  only give an almost  100% 
yield of thin sections but  must  also be simple, easily 
operated and not easily damaged. Our purpose has 
therefore been to construct  such an ut tramicrotome.  

Fig. 1. 

(4) The  specimen feed should be continuous and free 
of variat ions for periods of about  10 min and the supply 
between two consecutive cut t ings  should be of the order 
of at most 200 ]k. This is brought  about  in a simple 
manner by making use of the  thermal  expansion of a 
metal  rod. 

A microtome buil t  according to these principles has 
the appearance shown in Figure 1. The  construction is 
clearly seen in the schematic drawing in Figure 2. 

The different parts  of the micro tome are mounted  on 
a carefully machined cast iron base (A in Fig. 2) of the 
dimension of 300 × 500 × 60 mm. In  the  p lummer  
block (B) bushings (C) of copper-base bearing meta l  are 
accurately fitted, They are both conical in shape and the 
one nearest to the driving device is adjus table  in axial  
direction. The ad jus tment  contr ivance (D) consists of a 
coil spring affected by a screw and pressing on the 
bushing. The bearing is locked in adequate  posit ion by 
locating screws (E). The microtome axle of steel (F), ex- 
tending through the p lummer  block in both directions, 
has conical ground in bearings. The lubricat ing mater ia l  
consists of a low viscid mineral oil. 

The axle extension nearest to the driving device is 
provided with two cross bars (G). These are connected by 
rubber strops to two similar bars mounted on the driving 
shaft (H), which is centered with the microtome axle. 
The driving shaft is connected to the motor  wi th  a 
V-belt. 

On the other extension of the microtome axle a circu- 
lar aluminium disc (I) is fixed. The specimen holder (J) 
is mounted on this at  a distance from the centre of 35 ram. 
Furthermore,  the a luminium disc is provided with  a 
counter weight. 

Opposite the p lummet  block an assembly is placed 
with the purpose of making the knife adjustable  and to 
feed the knife against the specimen. A table (K) consist- 
ing of three plates with two pairs of guide bars is movable  
in two perpendicular directions. On the top of this table 
a soft iron rod (L) is mounted.  The one end of this ex- 
pansion rod is equipped with a heat ing coil (3/) of 
manganin. The other end of the rod has the holder (N) 
for the microtome knife (O). The expansion rod is heat-  
insulated from the table as well as from the knife holder. 
In order to avoid vibrat ions the knife-end of the rod 
is provided with a t i l table rubber  absorber (P). 

The principles laid down in constructing the microtome 
are essentially the following: 

(1) The specimen should pass the knife edge only once 
during a cut t ing cycle. The simplest  way to obtain this is 
to use a circular movemen t  of the specimen in relation to 
the knife 1. 

(2) The bearings of the rota t ing axle of the microtome 
should be made in such a way tha t  both  the axial and 
radial play is as small as possible. The ideal bearings in 
this case wi th  compara t ive ly  low speed of rota t ion seem 
to be those of conical shape. 

(3) The cut t ing should be performed at  a constant  and 
given speed. Therefore, the microtome must  be motor 
driven. Care must  be taken to avoid vibrat ion in power 
transmission and this can be accomplished by a rubber 
shaft coupling. 

i The first microtome working according to this principle is the 
one constructed by F. SJOSTRAND, Exper. 9, 114 (195~}. 

Fig. ~. 

On a separate support  a binocular low-magnifying 
microscope (not indicated in Fig. 2) is placed, so tha t  the 
ad jus tment  of the knife in relation to the specimen and 
the sectioning may  be controlled. 

As cut t ing edge a microtome knife of stainless steel is 
used, The sharpening of knife is carried out  by  a special 

1~ ~ 
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m e t h o d  desc r ibed  earl ier  2. W h e n  sec t ion ing ,  a smal l  
p las t i c  t rough ,  in which  t h e  sec t ions  are  co l lec ted  on  a 
l iquid  surface,  is a t t a c h e d  to  t h e  knife.  

"When ope ra t ed  the  m i c r o t o m e  axle has  a speed  of 
74 rpm.  As the  spec imen  is m o u n t e d  a b o u t  35 m m  f rom 
the cent re  of the  axle t he  c u t t i n g  speed  is a b o u t  0.27 m/s.  
The i n t e n s i t y  of t he  h e a t i n g  c u r r e n t  is 1.0 amp .  At  th is  
a m p e r a g e  t h e  e x p a n s i o n  rod e longa tes  1.5 mic ron  pe r  
min  f rom t h e  second  till t h e  e l e v e n t h  m i n u t e  a f t e r  
closing the  circui t .  T h u s  t h e  t heo re t i c a l  sec t ion  t h i c k n e s s  
is a b o u t  200 A. 

P rov ided  t h a t  t he  knife  edge is of h igh  qua l i t y  t h e  
m i c r o t o m e  d i sp lays  v e r y  s a t i s f a c t o r y  o p e r a t i n g  pro-  
pert ies .  The  c u t t i n g  s t a r t s  a b o u t  30 s a f t e r  t he  c i rcui t  is 
closed and  goes on regu la r ly  for a b o u t  12 min.  By  con- 
t inuous  con t ro l  of a g rea t  n u m b e r  of c u t t i n g  series i t  has  
p roved  t h a t  a sec t ion  is p r o d u c e d  e v e r y  t i m e  the  spe-  
c imen  passes  t he  edge  for  per iods  of 1.5-3 rain. B e t w e e n  
these  per iods  t he re  is a miss  of one  or t w o  sec t ions .  In  t h e  
e lec t ron  mic roscope  the  sec t ions  p r o v e  to  be of v e r y  

2 R. EKItOL.XI, O. HALLI.';N, and T. ZELANDER, ]'2xper. 11, 361 
(1955). 

un i fo rm th ickness .  On t h e  basis  of t he  regu la r  cu t t ing  
a n d  the  u n i f o r m i t y  of t h e  sec t ions  in t he  e l ec t ron  micro- 
scope,  we are  jus t i f i ed  in t ak i n g  for g r a n t e d  t h a t  the 
d ive rgence  f rom t h e  t heo re t i c a l l y  ca l cu la t ed  section 
th i ckness  of 200 /k is ve ry  sl ight .  

It is a pleasure to acknowledge the interest and skillful work- 
manship of Mr. V, KVlKKA during the building of the prototype of 
this mierotome. 

R. EKHOL~ a n d  T. ZELANDER 

Department o[ Anatomy,  University o/ Gothenburg, 
December 5, 1955. 

Z~sammen/asswn,., 
Die pr inzipie l le  K o n s t r u k t i o n  eines neuen  Ul t ra-  

m i k r o t o m s  wi rd  bcschr ieben .  In  d iesem M i k r o t o m  wird 
das  Pr~iparat  d u r c h  Mon t i e r en  auf  eine kon i sch  gelagerte ,  
m o t o r g e t r i e b e n e  Achse  in e iner  z i rku la ren  B a h n  fort- 
beweg t .  Die gewi insch te  S c t m i t t d i c k e  erhXlt  m a n  du tch  
das  A u s n u t z e n  der  t h e r m i s c h e n  V e r t g n g e r u n g  eines 
Meta l l s t abes ,  auf  d e m  das  M i k r o t o m m e s s e r  be fes t ig t  ist. 
N i t  d i e sem M i k r o t o m  kOnnen routinem~issig Schn i t t e  
y o n  e t w a  200 A Dicke  he rges t e l l t  werden .  

I n f o r m a t i o n s  - I n f o r m a t i o n e n  - l n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

E l e k t r o n e n m i k r o s k o p i s c h e  U n t e r s u c h u n g  der 
p h i i o c h r o m e n  (chromaff inen)  Granula  in den 

Markze l l en  der Nebenn iere  ~ 

VotI I:. S. SJ(JSTRAND* mid R. ~VETZSTEiN** 
Stockholm und Mfinchen 

Die b e k a n n t e n  F a r b r e a k t i o n c n  an den  Markze l len  der  
Nebenn ie re ,  z u m  Beispiel  mi t  Chromsa lzen ,  O s m i u m -  
t e t r o x y d ,  E i sench lo r id ,  a m m o n i a k a i i s c h e m  S i l b e r n i t r a t  
b e r u h e n  f i b e r e i n s t i m m e n d  auf  de r  r e d u z i e r e n d e n  F/ihig-  
kei t  de r  im C y t o p l a s m s  g e s p e i c h e r t e n  B r e n z c a t e c h i n -  
amine  (~,catechol amines)~): Adrena l in ,  N o r a d r e n a l i n  
bzw. deren  Vors tu fen .  I n / i l t e r e n  und  neue ren  A r b e i t e n  2 
wurde  nachgewiesen ,  dass  diese Stoffe  im C y t o p l a s m s  
in granuRiren Gebi lden,  den  c h r o m a f f i n e n  oder  ph/~o- 
c h r o m e n  Granula ,  lokal is ier t  s ind ,  die  neue rd ings  nach  
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H o m o g e n i s i e r u n g  des ( ; ewebes  d u r c h  Zent r i fugieren  
w e i t g e h e n d  isol iert  und  b iochemisch  s t u d i e r t  w u r d e n  3. 
N~there mo rp h o l o g i s ch e  A n g a b e n  t iber diese Granula  
l iegen b i she r  n i c h t  vor. 

Ff i r  e l e k t r o n e n m i k r o s k o p i s c h e  D i i n n s c h n i t t u n t e r s u -  
c h u n g e n  des N e b e n n i e r e n m a r k s ,  die an  a n d e r e r  Stelle 
ausf t ihr l ich  mi tge t e i l t  w e rd en  4, w u rd en  die  Nebenn ic ren  
de r  Maus  ( ferner  auch  yon  M e e r s c h w e i n c h e n  und  Katze)  
in zwei (bzw. mehrere)  St t icke zertei l t ,  in gepuf fe r t e r  
i so ton i scher  O s m i u m t e t r o x y d l 6 s u n g  f ixiert ,  in bes t imm-  
te r  Or i en t i e rung  a in M e t h a c r y l a t  e i n g e b e t t e t  u n d  mit 
dem von  GJ6STRAND 6 e n t w i c k e l t e n  U l t r a - M i k r o t o m  ge- 
s chn i t t en .  Die e t w a  200 ,~ d icken  S c h n i t t e  w u r d e n  ohne 
E n t f e r n u n g  des E i n b e t t u n g s m i t t e l s  in E l e k t r o n e n -  
m i k r o s k o p e n  v e r s ch i ed en e r  T y p e n  u n t e r s u c h t .  

Bei  de r  Maus  e r sche inen  die p h ~ o c h r o m e n  Granula  
im S c h n i t t  als ann~ihernd k re i s runde  Sche iben  von  unter-  
sch ied l icher  Gr6sse (siehe unten)  und  hol ler  e lekt ronen-  
m i k ro s k o p i s ch e r  Dich te  (Abb. 1 und  2). B e i m  normalen  
Tier  r eduz ie ren  die g e s p e i ch e r t en  B r e n z c a t e c h i n a m i n e  
soviel  O s m i u m t e t r o x y d ,  dass  die me i s t en  Granu la  ein 
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