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angular  speed of rotation, and  the radial position  on  the  disks. 

Introduction 
A potentially useful configuration for high-density data 
storage is the  stacked flexible disk file configuration,  con- 
sisting of a large number of concentrically mounted disks 
on a hollow spindle next to a  flat, rigid base  plate. The 
spacing  between the  disks, which rotate with constant an- 
gular velocity w ,  can be controlled by permeable spacers 
through which a  controlled  quantity of air is delivered  be- 
tween  each of the  disks. A cross-sectional  sketch of such 
a configuration is shown in Fig. 1 [I]. 

During operation the disk pack must be entered at a 
preselected  disk by a  read-write  element  suspended on a 
suitably  controlled inserter. Such  a device will open  the 
pack, thereby  disturbing  the  steady  rotating configura- 
tion.  Since  the steady spacing of the  disks determines the 
location of the  particular disk to be addressed, it is neces- 
sary for  the  operation of the disk file to know  accurately 
the position of each disk as  a  function of flow rate and 
rotational speed. 

In this paper,  attention is confined to the study of the 
steady configuration of the undisturbed pack.  Fortunate- 
ly ,  the fundamental problem of a single disk  rotating next 
to a fixed base  plate has been studied both theoretically 
and experimentally by Pelech and Shapiro [2]. They 
treated  the air  between  the  base  plate and disk as a vis- 
cous, incompressible fluid and employed the  appropriate 
form of the Navier-Stokes  equations of motion. These 
equations  were linearized for certain limits on  the phys- 
ical variables by use of arguments  based on dimensional 
analysis. The disk  was modeled as an elastic  membrane 
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(i.e., having no bending  stiffness),  and the fluid and  disk 
equations of motion were coupled  through the fluid pres- 
sure. A single nonlinear differential equation  was  derived 
which governs  the spacing  between  the  membrane and 
the  base plate, and  this  equation  was  solved numerically 
for several chosen values of the  parameters in the prob- 
lem. 

The methods of analysis employed by Pelech and Sha- 
piro are applied here to several different configurations 
occurring in connection with the stacked flexible disk file. 
After reviewing the analysis in [2] for a single membrane 
with a fixed base,  the problem of a single membrane with 
a rotating base plate is considered.  Thereafter, two  rotat- 

Figure 1 Cross-sectional h e w  of stacked flexible disk file 
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