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compressor is passed through the heat exchanger 
unit around the outside of the tubular channels, 
so receiving heat through them from the hot 
solids circulating therethrough, and is expanded 
in a gas turbine. The flow of hot solids through 
the tubular channels is controlled independently 
of the operation of the combustor so as to ac- 
comodate varying loads on the generating units. 
Steam for a other uses is generated by a conven- 
tional boiler and superheater in the combustor. 
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A fluidized bed heat exchanger in which a per- 
forated plate is disposed within a housing for 
supporting a bed of particulate material. Air is 
passed through the plate to fluidize the particu- 
late material and a mixture of air and additional 
particulate material is introduced to said bed and 
deflected into said bed in a manner to induce dif- 
fusion and circulation of the bed materials in the 
bed. 

A drain and sampling valve assembly for a 
fluidized bed reactor in which a pipe extends 
from the fluidized bed supporting structure to a 
location externally of said reactor. A valve seat is 
supported by said supporting structure and a 
valve stem is disposed in the pipe and extends for 
the length of the pipe and has a valve head moun- 
ted at one end of the stem for cooperating with 
the valve seat. A mechanical actuator assembly is 
provided externally of said reactor for selectively 
moving the stem relative to the pipe and the 
movement of the valve head relative to the valve 
seat to control the flow of material from the 
fluidized bed into the pipe. A discharge pipe and 
a sampling valve cooperate with the other end of 
the first mentioned pipe for selectively con- 
trolling the discharge of material from said latter 
pipe for permitting samples to be taken. 
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A fluid bed process and system for retorting 
hydrocarbon-containing material, such as oil 
shale, coal and tar sand, in which hydrocarbon- 
containing material and heat carrier material arc 
fed into a mixing chamber, mixed and rapidly 
transported upwardly by a lift gas through a lift 
pipe into a solids-containing vessel to retort the 
hydrocarbon-containing material with minimal 


