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UNITED STATES PATENT OFFICE 
2,264,869 

AIR DENSITY CONTROL DEVICE 
Guy E. Beardsley, Jr., West Hartford, Conn., as 

signor to United Aircraft Corporation, East 
Hartford, Conn., a corporation of Delaware 
Application August 23, 1938, serial No. 226,301 

(C1.261-39) 
This invention relates to improvements in air . . . . An hermetically sealed flexible bellows O 

19 Claims. 

density control devices and may be regarded 
as an improvement in the device disclosed in 
application Serial No. 118,314 filed December 30, :- 
1936, for Density responsive device, by Guy E. 
Beardsley, Jr., and John S. Hasbrouck, which 
on January 2, 1940, matured 
Patent No. 2,185,578. 
The present invention relates particularly to 

the application of an improved density respon 
sive device of the type shown and described in 
the application referred to above, to control the 
density of the air, particularly in the carburetor 
air intake of an internal combustion engine, or 
Similar device. - 
An object of the invention resides in the pro 

vision of a power actuated device responsive to 
both the temperature and pressure of the car 
buretor intake air for maintaining the air in 
the carburetor intake at a predetermined density. 
A further object resides in the provision of a 

simplified and highly effective device operative 
to maintain a predetermined density with a high 
degree of accuracy. 
Other objects and advantages will be more 

particularly pointed out hereinafter or will be 
come apparent as the description proceeds. 
In the accompanying drawings, in which like 

reference numerals have been used to designate 
similar parts throughout, there are illustrated a 
Suitable constructional form of the device of the 
invention. The drawings, however, are for the 
purpose of illustration only and are not to be 
taken as in any way limiting or restricting the 
scope of the invention as set forth in the ap 
pended claims. 
In the drawings, Fig. 1 represents a vertical 

sectional view through a carburetor air intake, 
showing a density control device constructed ac 
cording to the invention applied thereto. 

Fig. 2 is a vertical sectional view through a car 
buretor, air intake showing a density control de 
vice actuating a temperature control valve. 

Fig. 3 is a vertical sectional view showing a 
mrdification of the structure shown in Fig. 1. 

Referring to the drawings in detail the nu 
meral generally indicates an engine car 
huretor. the lower portion 2 of which is flanged 
to receive the flanged end of a carburetor air 
intake 4. Air is supplied to the carburetor air 
intake through an air duct 6, between which 
and the intake 4 there is disposed a generally 
cylindriral cnntainer, generally indicated at 8, 
within which there is disposed the improved den 
sity control device in such a manner as to be 
substantially surrounded at all times by the car 
buretor intake air. The container 8 may be 
of any other desired shape and may be pneu 
matically connected with the interior of the air 
intake by any suitable means. 
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into United States 
an annular groove constituting a collar 26. 

"Sylphon' 20 is secured at one end to the wall 
of the container 8 by suitable means, such as 
the stud bolt 22, and carries at its opposite mov 
able end a spring abutment 24 provided with 

An 
. opposed spring abutment 28 is provided at the 

10 

end of an arm 30 carried upon a shaft 32 ex 
tending through an aperture in the wall of the 
container 8 opposite the wall to which the 
bellows 20 is secured. A coiled compression 
spring 34 is disposed between the abutment 24 
and 28 and exerts its force to compress the bel 

... lows 20. A forked lever member generally indi 
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cated at 36 is pivoted at one end to the lug 38 
positioned near the bottom of the container 8 
and directly below the collar 26. This lever 36 
is provided with a fork 39 which engages in the 
groove of the collar 26, so that the lever 36 is 
moved about is pivotal connection with the lug 
38 whenever the bellows 20 contracts or expands. 
One side 40 of the forked lever member 36 ex 
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tends beyond the other side to a pivotal con 
nection with a link 42 which is in turn pivotally 
connected to the end of a valve plunger 44 slid 
ably received in the bore of a valve chamber 46 
formed integral with or rigidly attached to the . 
container 8. Preferably a cylindrical liner 48 
is disposed in the bore of the valve chamber sur 
rounding the plunger 44. The valve chamber 46 
is provided with spaced ports 50, 52 and 54 and 
the valve plunger is provided with a pair of 
integral piston portions 56 and 58, separated 
from each other and from the remainder of the 
valve plunger by intervening portions of reduced 
diameter, which pistons cooperate with the ports 
50, 52 and 54 to control the application of hy 
draulic fluid under pressure, supplied through 
the conduit 60, to the cylinder 62, through the 
passages 64 and 66. The ports 50 and 54 are 
connected with the respective drain conduits 70 
and 72 and the ports and valve pistons and pas 
sageways 64 and 66 are so spaced that when 
the valve plunger 44 is in its center or neutral 
position, as illustrated, the passages 64 and 66 
are blocked by the respective pistons 56 and 
58 but when the plunger is moved to the right, 
as viewed in the figure, from its neutral position, 
the passageway 66 is connected with the pressure 
line 60 to apply fluid pressure to the right-hand. 
side of the piston 74 and the passage 64 is con 
nected with the drain conduit 70 to drain the 
fluid from the space at the left-hand side of 
the piston 74; and when the valve plunger is 
moved to the left from the position illustrated, 
the left-hand side of the piston T4 is connected 
with the fluid pressure through the channel 64 
and the Space at the right-hand side of the pis 
ton 74 is drained through the channel 66 and 
Conduit 2. The space at the right-hand end of 

  



2 
the valve plunger 44 is vented through the drain 
channel 5 to prevent an accumulation of fluid 
in this closed space from interfering with the 
operation of the valve plunger. 
A piston rod 76 is connected to the piston 4 

and extends through the end of the cylinder 
62 to a pivotal connection with One end of a 
link 78 the opposite end of which is pivotally 
connected to the free end of a lever 80 rigidly 
mounted upon the shaft of a butterfly valve 82 
located in the air duct 6. 
The pivoted lever 36 is provided, immediately 

below its pivotal connection with the lug 38, with 
a right angular extension 84 provided with an 
elongated slot or groove 86. As shown, the ex 
tension or arm 84 extends to the left from the 
lower end of the Substantially vertical lever 35 
but it may extend to the right or even in both 
directions. The arm 30 is provided with a por 
tion extending to the opposite side of the shaft 
32 from the Spring abutment 28 and to the end 
of this extended portion of the arm 30 there is 
connected one end of a bimetallic thermostatic 
element 88 the opposite end of which is con 
nected to a pin or roller 90 movable in the groove 
86. 
The present device operates to produce a 

somewhat different result from that produced by 
the device disclosed in the application referred 
to above, for the present device functions as a 
density control to maintain the density of the 
surrounding air constant at Some preselected 
Value. 

Air, or some other suitable gas, is sealed in the 
bellows 20. The shaft 32 is adjusted to regulate 
the force exerted by the spring 34 to an amount 
Such that, at the density desired to be main 
tained in the intake the force of the Spring plus 
the pressure of the surrounding air and the force 
exerted by the temperature responsive element 
88 acting on the bellows 20 will exert enough 
force on the bellows to bring the valve plunger 
44 to the neutral position illustrated. The shaft 
32 is then locked in adjusted position by suitable 
means, such as the set screw 92. As shown in 
the drawing the Spring is exerting no force on 
the bellows since the temperature compensating 
element is shown on center. 

If the air temperature remains constant, the 
bellows 20 will be actuated, by any change in air 
pressure in the container 8, sufficiently to actu 
ate the valve plunger 44. This, in turn will cause 
actuation of the valve 82 and restore the air 
pressure acting on the bellows to the value it had 
before the change. At a constant temperature 
the density may be maintained constant by 
maintaining the pressure constant. Hence un 
der the above conditions constant density is 
maintained simply by maintaining constant 
pressure. 

If, however, there is a change in air tempera 
ture there must be a change in pressure to main 
tain constant density. In the device of this ap 
plication this is accomplished as follows: 
The bellows 20 is maintained at constant vol 

ume, hence the contained air is maintained at 
constant density. If there is a difference be 
tween the density of the air inside, and of the 
air Outside of said bellows, a change in tempera 
ture, at constant density, changes the pressure 
of one of the air volumes more than it changes 
the pressure of the other air volume. The great 
er the difference in density the greater the pres 
sure change per degree change in temperature. 
It has been found that the amount of this Wari 
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2,264869 
ation in pressure is directly proportional to the 
density difference. 
For all pressure changes the device functions 

as described above. For temperature changes 
the thermostatic strip 88 is so proportioned that, 
when the member 32 is set to maintain a density 
equal to that of the air or gas in the bellows 20, 
it has no effect on the bellows, but, if the member 
32 is set to maintain a density other than that 
of the air or gas in the bellows, a change in tem 
perature from the normal preselected value will 
cause the strip. 88 to exert a force on the arm 84 
which will cause a movement of the valve plunger 
44 and the valve 82 to change the pressure in 
the container 8. This pressure change will be 
just sufficient to maintain the desired density at 
the new temperature. The greater the desired 
density difference the further the member 32 is 
from the neutral position shown in Fig. 1 and 
hence the further the member 90 is from align 
ment with the arm 36 and therefore the greater 
the effective force of the element 88 on the bel 
lows 20 and valve plunger 44. The device, there 
fore, produces a variation in pressure due to each 
degree of temperature change directly propor 
tional to the density difference and hence serves 
to maintain a constant density. 

Since the pressure and temperature of the air 
are both responded to by the mechanism, the 
mechanism is accurately density responsive. 
Once the device has been set for a particular 
air density it will thereafter move in response to 
any change in density whether the change be in 
the pressure component, the temperature com 
ponent or both components. Any tendency to 
ward expansion or contraction of the bellows 8 
due to a change in density of the Surrounding 
air will move the collar 26 and Swing the lever 
36 about its pivotal connection to the lug. 38. 
Any movement of the lever 36 moves the valve 
plunger 44 to the right in response to a decrease 
in density, and to the left in response to an in 
crease in density of the air surrounding the den 
sity responsive element. If the plunger 44 is 
moved to the right the piston T4 will be moved 
to the left, as viewed in the drawing, which 
movement of the piston decreases the throttling 
action of the butterfly valve 82 which in turn 
permits an increased flow of air through the air 
duct 6 and an increase in the pressure of the air 
in the container 8. When the bellows 20 con 
tracts in response to an increase in the density 
of the air in the container 8 the action is re 
versed. By continuously adjusting the butter 
fly valve 82 the improved density responsive de 
vice will act to maintain a constant predeter 
mined density in the container 8 and in the air 
intake of the engine carburetor 0, by controlling 
only the pressure of the intake air. 
The improved density responsive device may 

also be utilized to maintain a constant air density 
in combination with a carburetor air intake hav 
ing a supply of heated air and a supply of cold air. 
The broken lines in Fig. 1 and the sectional 

view in Fig. 2 shows the carburetor intake air 
ducts 6 connected with a cold air inlet 92 and a 
heated air inlet 94. In such an arrangement the 
temperature of the air in the ducts f6 may be 
maintained Substantially constant by means of 
a temperature responsive device 96 connected 
with the interior of the air duct 6 and arranged 
to operate a valve 98 disposed between the inlets 
92 and 94 in a manner to control the proportion 
of air Supplied to the duct 6 through each of the 
inlets. A suitable form of temperature regulat 

  



2,264869 
ing device is illustrated and described in Patent 
Number 2,082,397 issued June 1, 1937, to T. 
Hiscock. 
In a device such as shown by Fig. 1 including 

the dotted line portion, if the temperature main 
tained by the element 96 is the normal tempera 
ture at which the strip 88 is set, that strip Would 
have no function, but if any other temperature 
were maintained or if there was a temperature 
variation the strip 88 would act as described 
above in connection with the first considered ar 
rangement to maintain the density constant. 
In the arrangement illustrated in Fig. 2 the 

improved density responsive device is combined 
with a pressure regulating device OO such as is 
also illustrated and described in the Hiscock pat 
ent referred to above. In this arrangement the 
pressure responsive device 00 controls the pres 
sure regulating valve 82 to maintain a constant 
preselected pressure in the intake and the im 
proved density responsive device is operatively 
connected through the link 78 and the lever 80' 
with the temperature regulating valve 98. 
In such an arrangement the density is main 

tained constant by variations in the temperature. 
By properly selecting the density to be main 
tained by the density responsive device and the 
pressure to be maintained by the pressure re 
sponsive device 00 it is possible to utilize sub 
stantially the full capacity of the air heater until 
the valve 82 is wide open and the pressure regul 
lating device can no longer reduce the pressure. 
Further decreases in pressure would then cause 
a decrease in the intake line but the density re 
sponsive device would act to maintain constant 
density by decreasing the air temperature until 
air at the temperature and pressure of the out 
side air or of the air in the cold air duct was being 
fed through the intake. 
While a particular mechanical embodiment has 

been illustrated and described for the purpose of 
disclosing the invention it is to be understood that 
the invention is not limited to a device for con 
trolling the density of the air in a carburetor in 
take, nor to the particular construction so illus 
trated and described, but that the improved ar 
rangement may be utilized to control the density 
of any gas in various other mechanisms, and such 
changes in the size, shape and arrangement of 
the various parts may be resorted to as come 
within the scope of the sub-joined claims. 

Having now described the invention so that 
others skilled in the art may clearly understand 
the same, what it is desired to secure by Letters 5: 
Patent is as follows: 
What is claimed is: 
1. In combination with a carburetor and an 

air supply conduit therefor, density responsive 
means for maintaining the density of the air in 
said conduit at a preselected value by regulating 
the pressure of Said air comprising, a variable 
volume container subject to the air temperature 
and pressures within said conduit, and sealed with 
gas contained therein and having a neutral posi 
tion in which the container has a preselected 
volume and the gas is at a reference density, a 
throttling valve in the conduit upstream of said 
container, means operatively connecting said con 
tainer and said valve so that change in volume of 
said container from said selected volume will 
cause a movement of said valve to change the air 
pressure and restore said container to its selected 
volume and means including a thermostatic ele 
ment operative to exert a force on said container 

5 

3 
compensating for changes in air temperature at 
densities other than said reference density. 

2. In an air density control system for internal 
combustion engines and the like, means for main- . 
taining the density of air flowing through a con 
duit, and Subject to temperature and pressure 
variations, Substantially constant at a preselected 

0 

value comprising, an air density responsive de 
vice subject to the pressure and temperature of 
the air in said conduit including an air temper 
ature and pressure responsive element, and an 
element Subject to the temperature of the air in 
said conduit for compensating the pressure and 
temperature responsive element for the density 

5-variance from said preselected value incident to 
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temperature changes and means controlled by 
said device to control flow through the conduit 
at a point upstream of the device and element. 

3. In a carburetor intake, or the like, in which 
air is subject to pressure and temperature 
changes and whose density is to be maintained 
constant, means controlling the air pressure in 
said intake, a device having a pressure and tem 
perature responsive element subject to the tem 
perature and pressure of the air in said intake 
downstream of said means, and a temperature 
responsive element subject to the temperature of 
the air in said intake downstream of said means, 
and having means connecting said elements to 
proportion the effects of the air pressure and air 
temperature on Said elements so that said device 
moves responsively in proportion to changes in 
density of said air, means operatively connecting 
said pressure controlling means and said device 
to control said air density by air pressure changes 
only. 

4. An engine air intake system or the like in 
cluding a conduit conducting a stream of air sub 
ject at its inlet to pressure and temperature 
changes and whose density is to be maintained 
at a preselected value, mechanism subject to the 
pressure of said air and responsive to changes in 
said pressure, an element subject to the temper 
ature of said air and responsive to changes in 
said temperature and connected with said mech 
anism to modify the movements of said mech 
anism whereby the density is measured and com 
pared with a selected standard, means controlled 
by said mechanism to vary flow through the con 
duit at a point upstream of the device and ele 
ment when departures from the selected stand 
ard are measured. 

5. In a carburetor intake or the like having a 
conduit conducting a stream of air subject to 
pressure and temperature variations and whose 
density is to be maintained substantially con 
stant, means for controlling the pressure of said 
air, and a density regulating device responsive to 
both pressure and temperature variations and 
subject to the temperature and pressure of said 
air downstream of said pressure controlling 
means and means Operatively connecting said 
pressure controlling means and said density reg 
ulating device operative upon a density changing 
variation in the temperature of said air to move 
said controlling means and change the pressure 
of said air to compensate for the temperature 
variation and maintain the density of the air. 

6. Means for maintaining the density of air 
flowing through a conduit in an air density con 
trol system for internal combustion engines and 
the like, and subject to temperature and pressure 
Variations Substantially at a preselected value 
Comprising a device having a part movable in ac 
Cordance With changes in the density of said air 

  



4 
including a variable volume container Subject to 
the air temperatures and pressures Within Said 
conduit, and sealed With gas contained therein, a 
thermostatic element subject to the temperature 
of the air in said conduit operatively connected 
with said container to exert a force thereon to 
correct the deviation of the setting of Said device 
from said selected density due to temperature 
changes and means controlled by said device to 
regulate the density of said air by controlling the 
flow through the conduit at a point upstream of 
the container and element. 

7. In combination with an air supply conduit 
for a carburetor intake or the like, means for 
maintaining the density of the air in Said conduit 
at a preselected value under conditions of var 
iable air pressure and temperature in said con 
duit by controlling one of said variables compris 
ing, an expansible chamber temperature and 
pressure responsive element subject to the pres 
sure and temperature of the air in said conduit, 
a temperature responsive element subject to the 
temperature of the air in said conduit and having 
a connection With said expansible chamber ele 
ment to automatically reset said device to main 
tain said preselected density when there is a 
temperature change in said air, means for con 
trolling Said one variable upstream of said ele 
ments and means operatively connecting said ex 
pansible chamber element and said controlling 3: 
means to control the density of said air by 
changes in said one variable only. 

8. In combination with an engine caliburetor 
and an air intake therefor, means for maintain 
ing the density of the intake air substantially 
constant at a preselected value comprising, an 
expansible chamber temperature and pressure 
responsive element subject to the pressure and 
temperature of the air in said intake, a temper 
ature responsive element subject to the temper 
ature of the air in said intake having a leverage 
connection with said expansible chamber ele 
ment to automatically reset said device to main 
tain said above preselected density when there 
is a temperature change in the intake air, a 
Servo mechanism actuated by said expansible 
chamber element and a valve in the air intake 
actuated by said servo-mechanism to regulate 
the density of said intake air. 

9. Means for maintaining the density of air 
flowing through a conduit in an air density con 
trol system for internal combustion engines and 
the like, and subject to temperature and pres 
Sure variations, substantially at a preselected 
value comprising, an air density responsive de 
vice Subject to the pressure and temperature of 
the air in Said conduit including an air tempera 
tue and pressure responsive element, and an ele 
ment Subject to the temperature of the air in 
Said conduit for compensating the density vari 
ance incident to tamperature changes, and 
neanS actuated by Said device to control the air 
temperature upstream of said device and ele 
ment for maintaining the density of said air. 

10. Means for maintaining the density of air 
flowing through a carburetor intake or the like 
and Subject to temperature and pressure varia 
tions substantially at a preselected value com 
prising a device having a part movable in ac 
Cordance With changes in the density of said air 
including an air temperature and pressure re 
Sponsive element subject to the temperature and 
pressure of said air and a thermostatic element 
Subject to the temperature of said air and con 
nected with said temperature and pressure ele 
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ment to correlate the effect of temperature and 
pressure factors of said air on said device So that 
said part always returns to the same position 
when Said air returns to Said preselected dens 
ity value, a source of heat connected with said 
intake and a valve actuated by said device and 
controlling the flow of heat from Said Source to 
regulate the density of the aii' by varying its 
temperature when Said part is moved from Said 
Same position by a change in the density of said 
air due to a change in either the temperature or 
pressure thereof. 

11. In combination with a carburetor and an 
intake air duct therefor, a cold air inlet to said 
duct, a heated air inlet to said duct, a valve con 
trolling said inlets to regulate the temperature 
of the air in said duct, a valve arranged to regul 
late the pressure of the air in said duct, a device 
having elements subject to the temperature and 
preSSure of the ai' in Said duct and responsive 
to changes in said temperature and pressure and 
having means to proportion the effects of the air 
pressure and air temperature on said elements 
So that a portion of said device moves in accord 
ance with changes in density of said ail', mecha 
nism controlled by said portion operatively con 
nected With said temperature regulating valve 
to operate the same and a device responsive to 
the air pressure in said duct for operating said 
pressure regulating valve. 

12. In combination with a carburetol and an 
intake air duct therefor, a cold air inlet to said 
duct, a heated air inlet to said duct, a valve con 
trolling said inlets to regulate the temperature 
of the air in said duct, a valve arranged to reg 
ulate the pressure of the air in said duct, a de 
Vice, having both tempe;ature and pressure re 
Sponsive elements subject to the temperature 
and pressure of the air in said duct, operatively 
connected with said pressure regulating valve for 
Operating the same in response to departure 
from a selected air density in said air caused by 
either pressure or temperature changes as de 
termined by said device, and a device responsive 
to the temperature of the air in said portion of 
the duct for Operating said tempeature regulat 
ing valve. 

13. In combination with a carburetor and an 
intake air duct therefor, a cold air inlet to said 
duct, a heated air inlet to said duct, a valve con 
trolling said inlets to regulate the temperature 
of the air in said duct, a valve for regulating the 
pressure of the air in said duct, a device moval 
ble in accordance with changes in the density 
of the air in the portion of said duct down 
stream of said valves from said inlet operative 
ly connected with one of said valves for operat 
ing the same, and a device responsive to the com 
ponent of said air density controlled by the other 
valve Operatively connected with the other valve 
for Operating the same, said density responsive 
device comprising, an element subject to the 
temperature and pressure of said air and oper 
ative to vary its volume in response to va, iations 
in the air pressure in said portion of the duct, an 
element Subject to the temperature of Said air 
and responsive to the temperature of the air in 
said duct operative to modify the variation in 
the volume of said first mentioned element, and 
a fluid motor actuated by the variation in the 
volume of Said first mentioned element to oper 
ate Said Cine valve. 

14. In combination with a carburetor and an 
intake air duct therefor, a cold air inlet to said 
duct, a heated air inlet to said duct, a valve for 
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controlling said inlets to regulate the tempera 
ture of the air in said duct, a valve for regulating 
the pressure of the air in said duct, a device re 
sponsive to the density of the air in the portion of 
said duct past Said valves from Said inlet for op 
crating said pressure regulating valve, and a de 
vice responsive to the temperature of the air in 
the duct for Operating said temperature regul 
lating valve, said density responsive device com 
prising, an element operative to vary its volume 
in response to variations in the air pressure in 
said portion of said duct, an element responsive 
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to the temperature of the air in said duct oper 
ative to modify the variations in the volume of 
said first mentioned element, and a motor actu 
ated by the variations in the volume of said first 
mentioned element to operate said pressure regul 
lating valve. 

15. Means for maintaining the density of air 
flowing through a carburetor intake or the like, 
and subject to the temperature and pressure war 
iations, substantially constant at a preselected 
value comprising, an air density responsive de 
vice subject to the pressure and temperature of 
the air in said intake including an air tempera 
ture and pressure responsive element, and an ele 
ment subject to the temperature of the air in said 
intake and operatively connected with said air 
temperature and pressure responsive element for 
compensating said temperature and pressure re 
sponsive element for the density variance from 
said preselected value incident to temperature 
changes and means controlled by said device to 
control flow through the intake at a point up 
stream of the device and element and means for 
adjusting said density maintaining device to ser 
lect the density to be maintained including means 
for changing the relation between said pressure 
and temperature responsive element and said 
compensating element. 

16. Means for maintaining the density of air 
flowing through a conduit of an air density Con 
trol system for internal combustion engines and 
the like, and subject to temperature and pressure 
variations, substantially constant at a preselected 
value comprising, an air density responsive device 
subject to the pressure and temperature of the 
air in said conduit including an air temperature 
and pressure responsive element, and an element 
subject to the temperature of the air in said con 
duit and operatively connected with said air tem 
perature and pressure responsive element for 
compensating said temperature and pressure re 
sponsive element for the density variance from 
said preselected value incident to temperature 
changes and means actuated by said device to 
control the air temperature upstream of said de 
vice and element for maintaining the density of 
said air and means for adjusting said density 
maintaining device to select the density to be 
maintained including means for changing the 
relation between said pressure and temperature 
responsive element and said compensating ele 
ment. 

17. In combination with an engine carburetor 
and an air supply conduit therefor, means for 
maintaining the density of the air in said conduit 
substantially constant at a preselected value com 
prising, a device having a member movable upon 
changes in the density of said air including an 
expansible chamber temperature and pressure re 
sponsive element subject to the temperature and 
pressure of the air in said conduit, a temperature 
responsive element subject to the temperature 
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and pressure of the air in said conduit having a 
variable leverage connection with said expansible 
chamber element to correct the deviation from 
Said preselected density when there is a tempera 
ture change, means upstream of said device con 
trollied by said device to change the value of a 
physical property of said air and return the den 
sity of said air to said preselected value, means 
for adjusting said density maintaining device to 
Select the density to be maintained including 
means for varying the leverage of said variable 
leverage connection, and means for holding said 
adjlisting means in adjusted position. 

18. In combination with an air intake, means 
for maintaining the density of the intake air 
substantially constant at any selected density 
within a predetermined density range comprising 
a device, including an expansible chamber pres 
sure and temperature responsive element subject 
to the pressure and temperature of said intake 
air and a temperature responsive element Subject 
to the temperature of said intake air and having 
a leverage connection with said expansible cham 
ber element to apply a force to said expansible 
chamber element to correct the deviation from 
said selected density to which the device Would 
otherwise be subject when there is a temperature 
change, means controlled by movements of the 
expansible chamber element of said device to 
change the density of said intake air to return 
it to the selected value upon a density varying 
change in said air, and means for adjusting said 
devic3 to select the desired density to be main 
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tained including means for changing the ratio 
of the leverage connection between the expansible 
chamber element and the temperature element. 

19. Means for regulating the density of fluid 
flowing through a fluid conduit comprising, a 
density controlling device in said conduit and a 
density detecting device subject to the tempera 
ture and pressure of the fluid in said conduit 
downstream of said controlling device operative 
ly connected with said density controlling device, 
said density detecting device comprising, an ex 
pansible chamber element containing fluid Sub 
ject to said temperature and pressure of the fluid 
in said conduit, means exerting a force supple 
menting the fluid pressure outside of said ele 
ment for maintaining the volume of said expan 
sible element substantially constant to maintain 
the density of the fluid therein at a substantially 
constant value, means movable by said expansible 
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chamber element upon an unbalance of the 
forces exerted by and upon said expansible ele 
ment controlling the operation of said density 
control device, means for adjusting said constant 
volume maintaining means to vary the propor 
tion of force exerted by said means to force ex 
erted by external fluid pressure to establish in 
said conduit a selected density within a predeter 
mined density range, and a temperature respon 
sive element having a connection with said ex 
pansible chamber element adjustable with said 
volume maintaining means for exerting a force 
on said expansible chamber means to compensate 
the operation of said expansible element for the 
variation in the effect of temperature changes in 
said flowing fluid when said constant volume 
maintaining means is in an adjusted position to 
maintain a density within said conduit different 
from the density maintained in said expansible 
clement. 
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