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[57] ABSTRACT 
In a hot gas Stirling cycle engine, the heating tempera 
ture is controlled by a servo-governed system which 
selects optimum air-fuel mixture from a blower driven 
.by the engine thereby also compensating for variations 
of blower performance. 

4 Claims, 3 Drawing Figures 
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DEVICE FOR GOVERNING THE TEMPERATURE 
OF A HEATER HEAD OF A HOT GAS ENGINE 

This invention relates to a device for governing the 
temperature of a heater head of a hot gas engine com 
prising a temperature-responsive element giving signals 
in accordance with the temperature of the heater head, 
a servo-motor governed by said signals and being con 
nected to regulating means connected to a combustion 
air blower and governing the rate of delivery of com 
bustion air from said blower, and means responsive to 
the rate of flow of combustion air from the blower 
being connected to a fuel-control valve for regulating 
the flow of fuel for combustion with the air delivered 
by said blower. 
The object of the present invention is to provide an 

improved device of the above type ensuring a reliable 
operation and a quick response to changes in engine 
output causing little or no detrimental in?uence upon 
the exhaust emission of the engine, i.e., it should ensure 
the right ratio between air and fuel at any engine load. 
According to the present invention this is obtained 

thereby that said means responsive to the rate of flow 
of combustion air comprises a vane movably arranged 
in said ?ow and offering constant resistance against 
said air flow while being moved in the direction of said 
air flow in proportion to the air flow, the fuel control 
valve being of such known type that the rate of fuel de 
livery is a direct function of the displacement of a part 
of the fuel-control valve, and a lever transmitting 
movements to this part from the said vane. 
How the invention may be put into practice is de 

scribed in more detail with reference to the accompa 
nying drawing in which 
FIG. 1 schematically shows a hot gas engine provided 

with a device according to the invention, 
FIG. 2 schematically another embodiment of the in 

vention, and 
FIG. 3 a view from above of the embodiment of FIG. 

2. 
Referring to FIG. 1 a hot gas engine has a housing 1 

and a heater head 2 which is heated by a burner 3. The 
temperature prevailing at the heater head 2 is mea 
sured by a temperatureresponsive element 4 giving sig 
nals to an amplifier 5 energizing a motor 6 connected 
to a choke valve 7 mounted in an air inlet duct 8 of a 
centrifugal blower 9 driven by a pulley 10 mounted on 
the engine output shaft. At the delivery side of the 
blower 9 a disc-shaped vane 11 is supported at one end 
of a two-armed lever 12, the other end of which lever 
contacts a governing stem of a fuel delivery valve 13. 
Fuel is delivered from the valve 13 to the burner 3 at 
a rate which is a direct function of the displacement of 
the stem of the valve 13 by the lever 12. ‘ 
The air delivered by the blower 9 is passed to the 

combustion chamber of the hot gas engine through a 
duct 14, and the rate of ?ow will cause a movement of 
the disc-shaped vane 11 which is a direct function of 
the rate of flow of this air. 
The device shown in FIG. 1 will operate as follows: 
In case the engine load is changed — e.g. by changing 

the mean effective pressure of the working gas or by 
connecting the working gas charge with a “dead” vol 
ume of a different size — the temperature affecting the 
temperature-responsive element 4 will immediately 
change. A corresponding signal from the element 4, 
through the ampli?er 5 and motor 6 will cause a closing 
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2 
movement of the choke valve 7, or conversely a falling 
temperature will cause an opening movement of the 
choke valve 7. 

If a closing movement of the choke valve 7 results in 
a decrease in the ?ow of air delivered by the blower 9, 
the vane 11 with lever 12 and the valve 13 will immedi 
ately cause a corresponding change in the rate of the 
fuel flow to the burner 3. Thus the rate of fuel supply 
will always be matched to the air supply being fed to 
the burner 3, ensuring maintenance of the most favor 
able proportion between fuel and air at any engine 
load. 

It will be understood that the device described will 
operate independently of the engine load and of the 
system for governing the engine load. Thus if the en 
gine load is kept constant, but the engine is running 
more slowly at a corresponding greater torque this will 
initially cause a lower speed of the blower 9. Conse 
quently the amount of air delivered will decrease and 
so will the rate of fuel supply. However, this will cause 
a decrease of the temperature of the heater head and 
in turn cause an opening of the choke valve 7 and a cor 
responding higher rate of fuel supply. 
The device shown in FIGS. 2 and 3 differs from that 

of FIG. 1 therein that the choke valve 7 has been ar 
ranged at the delivery side of the blower 9 at a location 
where a return conduit 15 is branched off from the duct 
14 and connected to the suction side of the blower 9. 
The vane 11 has been arranged at the suction side of 
the'blower 9 near the air intake. 
The drive connection between the engine I and the 

blower 9 is established by a belt drive in which the pul 
leys each consists of two in the axial direction relatively 
movable discs leaving a V-shaped opening between 
them for holding the belt. In one of the pulleys — e.g. 
the pulley 10 the two discs are in?uenced in the direc' 
tion towards each other by a spring in a manner known 
per se -—— not shown. The other pulley 16 consists of two 
discs the axial distance between which is determined by 
a centrifugally operated device - responsive to the ro 
tational speed. Even this element is known in the art 
and will not be described and shown. 
The device described above and shown in FIGS. 2 

and 3 will operate as follows: 
A signal from the element 4 caused by a decrease in 

temperature of the heater head 2 will cause such move 
ment of the valve 7 that the connection between the de 
livery side of the blower 9 and the duct 14 will open. 
Simultaneously the connection between the delivery 
side of the blower 9 and the return conduit 15 will 
close. This will cause an increase of air flow around the 
vane 11 and thus an increase in supply of air and fuel 
to the burner of the engine. The advantage of this ar~ 
rangement is that the blower 9 will consume less power 
at reduced delivery rates. 
The transmission between the engine output shaft 

and the blower may be designed so that at low engine 
speeds — e.g. during starting-up — the blower 9 will be 
able to deliver suf?cient amounts of air. Thus any extra 
blowers for providing combustion air during starting-up 
will not be necessary. 
What is claimed is: 
l. A device for governing the temperature of a heater 

head of a hot gas engine having a combustion chamber 
comprising in combination a temperature-responsive 
element giving signals in accordance with the tempera~ 
ture of the heater head, a servo-system governed by 
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said signals, regulating means including a combustion 
air blower governing the rate of delivery of combustion 
air from said blower operable by said servo-system, and 
means responsive to the rate of ?ow of combustion air 
from the blower including a fuel-control valve for regu 
lating the flow of fuel for combustion with the air deliv~ 
ered by said blower, wherein said means responsive to 
the rate of ?ow of combustion air comprises a vane 
movably arranged in said flow to offer constant resis 
tance against said air ?ow and to move in the direction 
of said air flow in proportion to the rate of ?ow and 
wherein the fuel control valve being of such known 
type that the rate of fuel delivery is a direct function of 
the displacement of a part of the fuel-control valve with 
a lever transmitting movements to this part from the i5 
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4 
said vane. 

2. A device according to claim 1, characterized in 
that said blower is driven by the hot gas engine. 

3. A device according to claim 2 characterized in that 
the transmission between the hot gas engine and the 
blower has a variable ratio causing comparatively 
higher blower speeds at low engine speeds. 

4. A device according to claim 1, characterized in 
that the said combustion air ?ow regulating means 
comprises a three way valve governing the rate of flow 
of air delivery of the blower, a by-pass leading'to the 
suction side of the blower and a delivery duct leading 
to the combustion chamber of the hot gas engine. 
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