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This invention relates to variable delivery 
liquid fuel pumps of the type having combined 
thereWith automatic governing means responsive 
to the action of fluid pressure depending on the 
Speed of the pump, the said pressure being 
adapted to actuate a diaphragm forming a part 
of the governing means. S. 
The object of the invention is to enable the 

effects of temperature changes on the density of 
the preSSure fluid to be automatically compen 
Sated. 
In the accompanying sheet of explanatory 

diaWingS: M 

Figure 1 is a sectional side view of a part of 
a SWash plate pump embodying the invention. 

Figure 2 is a Section. On the line 2-2 of 
Figure 1. 
The pump illustrated in part by the drawings 

is similar to that described in the specification of 
prior patent application Serial No. 467,408 (R. J. 
Ifield and W. E. W. Nicols, now Patent No. 
2,403,371, dated July 2, 1946. 

In the drawingS a indicates a governing dia 
phragm having its outer peripheral portion 
clamped between an Open end of the pump cas 
ing b and an annular member c, the latter form 
ing with the diaphragm an annular chamber di 
for the governing liquid required to actuate the 
diaphragm. At its centre the diaphragm a is 
loaded by a Spring e, and carries an abutment 
f through which the diaphragm can actuate a 
Spring loaded lever g to control a vent h. in one 
end of a cylinder i containing a spring loaded 
piston i, the latter being connected by a rod lic 
to the Swash plate (not shown) of the pump, 
and being movable in known manner by fluid 
preSSure in response to movement of the vent 
controlling lever by the diaphragm. The mode 
Of Connecting the rod k to the swash plate, the 
manner in which the governing liquid for actuat 
ing the diaphragm a is admitted to the chamber 
d, and the manner in which the piston i is now 
able by fluid pressure will be apparent from the 
prior Specification above mentioned, and do not 
require further description here. The abutment 
if and the adjacent end of the Spring e are se 
cured to a circular metal plate in Which closes 
a central hole in the diaphragm a, the portion of 
the diaphragm around this hole being clamped 
between the outer peripheral portion of the plate 
and a flat metal ring in which is secured to the 
plate in any convenient manner. 

In Carrying the invention into effect as shown, 
I secure to one side of the diaphragm a the inner 
ends of a plurality of radially mounted elastic 
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bi-metal strips o of suitable stiffness, the said 
ends being situated between the flat ring in above 
mentioned and a securing ring p. In aSSociation 
With the same side of the diaphragm d, and COn 
centrically therewith I secure a metal ring q 
formed with an annular ridge r, the latter Serv 
ing as a fixed abutment for the outer ends of the 
strips o. The stripS O are Such that the Con 
straint which they exert on the diaphragm a is 
variable with changes of temperature, and they 
are appropriately designed to compensate the 
effects of temperature on the density of the liquid 
acting on the diaphragm. 
The governing liquid required to actuate the 

diaphragm a may be derived from a centrifugal 
pump combined in known manner with the Swash 
plate pump, as described in the prior Specifica 
tion above mentioned and is Supplied to the 
chamber d at a preSSure dependent on the speed 
of the swash plate pump. An increase of tem 
perature in the governing liquid delivered by the 
pump results in a diminution of the density of 
the governing liquid and a corresponding diminu 
tion of the pressure exerted by the liquid on the 
diaphragm a at any given Speed. By virtue of 
the bi-metal strips o this change is accompanied 
by a corresponding diminution of the resistance 
to movement of the diaphragm a by the fluid 
preSSure acting on it, So that the effect of tem 
perature changes. On the fluid is automatically 
compensated. 
The invention is not, however, limited to the 

example above described as the essential feature 
of the invention may be embodied in a variety 
of forms. 

Having thus described my invention what II 
do claim as new and desire to secure by Let 
ters Patent is: 

1. Means for automatically compensating the 
effects of temperature changes on the pressure 
of fluid acting on one side of a spring-loaded 
diaphragm, comprising the combination with the 
diaphragm, a chamber which has a wall formed 
by Said diaphragm and into which the fluid re 
quired to act on said diaphragm can be intro 
duced, and a loading spring attached to said dia 
phragm, of elastic thermally deformable bi-metal 
means arranged to act on Said diaphragm So that 
increase in temperature of the fluid acting on 
Said diaphragm causes Said means to reduce the 
effect of Said Spring On Said diaphragm, 

2. Means as claimed in claim 1, in which said 
elastic thermally deformable means comprise a 
plurality of radially mounted elastic bi-metal 
Strips having their inner ends secured to one 
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