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- " 9 Claims,

My invention relates to control valves and
more particularly to control valves especially
adapted for supplying the fuel needs of internal
combustiori heaters of the kind commonly used
on airplanes and other vehicles.

An object of my invention is to provide a new’

(CL. 137—153)

" and improved control valve which accurately con-

trols the fuel supply in accordance with the needs
of an internal combustion heater.

"Another. object of my invention is to provide a
new and improved ¢ontrol valve which is of simple

. construction, inexpensive to manufacture, and
capable of affording long and trouble-free serv-
ice.

Another object of my invention is to provide a
new and improved control ‘valve which may he
connected to an internal combustion heater in
any one of several ways whereby the control valve

~ adapts itself more readily to various types of
heater installations.

Another object of my invention is to provide a
--new and improved control valve which is equally

- adapted for-use with an internal combustion

heater having a nozzle for injecting the liquid fuel

" directly into the cpmbustion chamber of the
heater or with a heater wherein the fuel is mixed

 with combustion air prior to induction into the
combustion. chamber.,

- Another object of my invention is to- prov1de a 50

new and improved control valve which. may be
readily adjusted to afford any desired operating
characteristics. )

) Anether object of my invention is to provide a.
. neW and improved control valve which is ‘capable‘

: of application to & wide variety of uses,

valve member is reciprocably mounted in the
nipple 26 and the largest portion of this valve

-.member is preferably- rectangular, a$ shown, to

permit flow of fuel therepast.
_The valve member 30 is moved upwardly by the
difference in fuel pressure between the inlet 20

-and outlet 22 and is urged towards closed posi-

_ tion by the force exerted thereon by a pressure
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plate 32. The pressure plate 32 has a rivet-like

“extension 34 whose upper end is clamped over a

disc 36. A tapered cup 38 and a second disc 40
are confined between the head of the pressure

-plate 32 and the disc 36 and the central portion
.of a flexible diaphragm 42 is claimped between the

cup 38 and disc 48.  The periphery of this dia-
phragm is clamped between base casting 10 and
intermediate casting 12. The diaphragm may be
of metal or of fabric coated or impregnated with
synthetic rubber or other suitable material, = -
A second flexible diaphragm 44 has its periphery
clamped between intermediate castings 12 and (4
and cooperates with these castings to form a
variable lower chamber 46 and a variable upper
chamber 48 on opposite sides of the diaphragm
44. A pipe 50 connects the lower chamber 46 with
the ventilating air inlet of an internal combus--

- tion heater and a pipe 52 connects the upper

35

" Other objects and advantages will become ap-

parent as the description proceeds.
In the drawings:

-Fig. 1is a vertical, sectional view of a preferred. '

~ form of control valve embodying my invention

- ahd is taken on the line {—1 of Fig, 3;

Fig. 2 is a side elevation of the control valve of
Fig.-1; and
. Fig. 3isa bottom view taken on the line 3—3
. of Fig. 2. :
That embodiment of my invention which I have

- __illustrated in the drawings comprises a base cast-:

- ing 10, a pair of intermediate castings 12 and 14,

- . and-an upper casting 16 secured together by'
.- screws 18 or'in any other suitable manner.

- base casting 10 provides a fuel inlet 20 and a fuel
outlet 22 connected through a valve chamber 24.

The

" A nipple 26 is threaded into the casting 10 and

.. provides a valve seat 28 adapted to be engaged by -
-~ - the conical lower end of a valve member 30. "I‘hisr h

40
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chamber 48 with the ventilating air outlet so that

- the differential pressure across the diaphragm 44

reflects the ventilating air drop across the heater. . .
The central portion of the diaphragm 44 is rein- -
forced by discs 54 and 56 located on opposite sides
thereof. . These discs are atfached to a hub 58
having a depending screw 60 carrying a foot 62
provided with ‘a cylindrical lower end which
presses against the base of the cup 38 and sur-
rounds the disc: 36:to maintain proper ahgnment_
of this disc with the hub 58.

The hub 58 has a threaded central bore therein
which rotatably. receives the, threaded lower end
‘of a pin 64 carrying an adjusting plate 66 whose
outer edge .is notched so that the plate -and pin
can be rotated by engaging the notched edge of
the plate by a screw driver or other suitable tool,
to thereby screw the pm 64 into or out of ‘the hub
88. The casting (4 is provided with a hole 68
‘through which this adjusting tool may be inserted.
This hole is normally closed by a plug 70.

The upper end of the pin 64 is rounded, as

-clearly shown in Fig. 1, andfits into a recess

provided in the base of a sheet metal cup 12
whose upper end engages dished plate 74 forming
a reinforcement for the central portion of a third
diaphragm 16. “A second reinforcement plate T8
is located on the opposite side of this: diaphragm,

s L —in, -
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7 3 '
and these plates are secured to the diaphragm
by a rivet 80 having an enlarged head forming a
guide for a light spring 82. The rivet 80 also
secures ‘in place a guide 84 located in the upper
end of the cup 72 and maintaining this cup in
axial alignment with the rivet 80.

The upper-end of the spring 82 rests against a
washer 86 welded. or brazed to a screw 88 threaded
into a rotatable plug 90 extending through an
opening 92 in the upper casting (6. The upper
end of the plug 90 is provided with a kerf 94
adapted to receive a screw driver whereby. the
- plug may be rotated to move the screw 88 up or

o

10

down and thereby decrease or increase tension on -

the spring 82. The washer 86 and screw 88 are
held against rotation with the plug 90 by the fric-
tional contact between the washer 86 and spring
82 or, if desired, any suitable pin or other means
may be provided to prevent rotation of the
washer 86 and screw 83. The adjusting plug 80
is locked in position by a nut 96, and washers 98
and 100 are provided to prevent leakage between
the plug 90 and casting 16.

The chamber 102 formed above the upper dia-
phragm 76 is connected to the valve chamber 24
by a duct 104 extending through the several cast-
ings and appropriate openings in the diaphragms
clamped between these castings. This conduit
 conducts.fuel to the upper chamber {02 so that
the control valve-is balanced with respect to the
fuel pressure in the valve chamber 24, provided
the upper diaphragm 76 and lower diaphragm
42 have the same effective area and operating
characteristics. - Preferably, however, the upper
small diaphragm 76 has different operating char-
acteristics from the lower diaphragm 42, so that
the operating characteristics of the control valve
can be varied by adjusting the plate 66 to vary
‘the distance between the central portions of the
large diaphragm 448 and upper diaphragm 16.

As clearly shown in Fig. 1 of the drawings, the
upper diaphragm 76 has a rolled edge which re-
duces the effective area of this diaphragm when
the diaphragm is in the position shown or at least
reduces the response of the diaphragm to down-
ward pressure thereon. To increase the re-
sponse of this diaphragm to downward pressure,
it is only necessary to rotate the adjusting plate
66 in a direction to move the central portion of
diaphragm 716 upwardly relative to the central

. ‘portion of the main diaphragm. This changes
the relationship between the forces due to fuel
pressure and the forces due to differential air
pressure across the large diaphragm 44 and
thereby varies the fuel delivery for any given
pressure differential across this large diaphragm
since in the raised position of the diaphragm the
inherent strength of the diaphragm itself is less
involved. - A proper setting of the adjusting plate
66 will, therefore, give any desired operating
~characteristics within the operating range of the
control valve.

The valve chamber 24 is connected by a pipe
106 to a fuel pux_np or any suitable source of fuel
under pressure. A pipe 108 connects this valve
chamber with the spray nozzle of the internal
combustion heater., While this control valve is
especially adapted for supplying fuel to the spray
nozzle of an internal combustion heater, the pipe
108 may lead to a fuel induction passage wherein
the fuel and air are formed into a combustible
mixture before admission to the combustion
chamber of an internal combustion heater, or any
other burner. The device to which the pipe 108 is

T
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connected should in each case lnclude a meter-
ing orifice.

From the foregoing description of my novel
control valve, it will be apparent that the spring
82 exerts a downward pressure which urges the °
floating valve member 30 towards closed posi-
tion. This spring is relatively light, and its sole
function is to hold the valve member 30 in closed
position when the heater is not operating and
thus to prevent flow of fuel through the pipe 108
to the spray nozzle or other point of utilization.

"When the pipe 50 is connected to the ventilating

air inlet of the heater and the pipe 52 to. the
ventilating air outlet and there is sufficient flow
of ventilating air through the heater for proper
operation- thereof, the pressure drop across the
diaphragm 44 will be sufficient to overcome spring
82 and permit floating valve member 30 to open.
This valve member is so designed that it pro-
vides a graduated flow of fuel to the heater nozzle
depending upon the extent to which this valve
member has moved away from its valve seat 28,
Such movement of the valve member 30 is ac-
curately controlled by the varying pressure dif-
ferentials across the diaphragm 44. These pres-
sure differentials, in turn, reflect the varying
flow of ventilating air through the heater and,
therefore, the proper heat output. In this man-
rier the fuel flow to the heater nozzle is adjusted
at all times to the heat requirements of the in-
stallation and provldes adequate but efficient
heater operation.

While I have referred to the pipes 50 and 52 as
being connected across the ventilating air side
of the internal combustion heater, this arrange-
ment is not essential and may not be the most
desirable arrangement in some installations:. In
certain installations it may be preferable to con-
nect the pipes 50 and 52 across the combustion
air side of the heater. In most instances, how-
ever, it is preferable to connect the pipes 50 and
52 across the ventilating air side so that the fuel
supply to the heater will be cut off if any stoppage
occurs in the flow of ventrla.ting air across the
heater.

As will be appreciated by a reference to Fig. 1,
by a downward adjustment of the central por-
tion of the diaphragm 16 forming a portion of
the wall of the fuel chamber 102 so as to bring
the strength of the diaphragm more into play in
opposition to further downward movement of its
central portion, the ratio between the down-
ward pressure on such diaphragm 76 and the up-
ward pressure on the substantially smaller dia-
phragm 42 forming a portion of the wall of the
fuel chamber 24 could be varied, or if desired such
diaphragms 42 and 16 might be brought into
balanced condition with respect to each other.

While I have illustrated and described only a
single embodiment of my invention, it is to be
understood that my invention is not limited to the -
particular details shown and described, but may
assume numerous other forms and that my .in-
vention includes all modifications, variations and
equivalents coming within the following claims

I claim; :

1. A control valve comprising an upper casting.

. a lower casting, a pair of intermediate castings,

a lower diaphragm between said lower casting -
and one of said intermediate castings, an upper
diaphragm between the other of said intermedi-
ate castings and said upper casting, a third di-
aphragm between said intermediate. castings, a
valve for admitting fuel to a chamber provided
in said lower casting beneath said lower di-
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aphragm, means rigidly connecting said di-
aphragms and adapted to urge said valve toward
closed position, a spring urging said last named
means and said diaphragms toward valve-clos-
ing position, conduit means connecting the cham-
ber in the lower casting with a chamber formed
in the upper casting above said upper diaphragms,
means for adjusting the relationship between.
said diaphragms, and means for creating a dif-
ferential pressure across the intermediate di-
aphragm, :

2. A control valve comprising an upper body

ing and one of said intermediate castings, an up-
per diaphragm between the other of said inter-
mediate castings and said upper casting, a third
diaphragm between said intermediate castings,
a valve for regulating fuel flow under pressure
to a chamber provided in said lower casting be-

neath said lower diaphragm, means rigidly con- -

" necting sald diaphragms and adapted to urge

10

part, a lower body part, a pair of intermediate

body parts, a lower diaphragm between said
lower part and one of said intermediate parts,
an upper diaphragm between the other of said
intermediate parts and said upper part, a third
-diaphragm between said intermediate parts, a

valve for regulating fuel supply to a chamber pro<

vided in said lower casting beneath said lower
diaphragm, means rigidly connecting said- di-
aphragms and adapted to urge said valve toward
closed ‘position, a spring urging said last named
means and said diaphragms toward valve clos-
Ing position, conduit means connecting the ¢cham-
ber in the lower casting with a chamber formed
in the upper casting above said upper diaphragm,

means for adjusting the relationship between

said diaphragms, said upper diaphragm having
a different effective area than said lower di-
aphragm, and means for creating a differential
pressure across said third diaphragm, R

3. A control valve comprising an upper body
part, a lower body part; a pair of intérmediate
body parts, a lower  diaphragm between said
lower part and one of said intermediate parts,
an uvper diaphragm between the other of said
intermediate parts and said upper part, a third
diaphragm between said intermediate parts, .a
valve for metering fuel supplied to a chamber
provided in said lower part beneath said lower
diaphragm, means rigidly conneécting said di-
aphragms and adapted to urge said valve to-.
ward closed position, a spring urging said last

named means and said diaphragms toward valve.

closing position, conduit means connecting the

15

sald valve toward closed position in opposition.
to the direction of fuel flow, said last named .
means and said diaphragms being biased toward -

valve closing position, constantly open conduit

means connecting the chamber in the lower cast-

ing with & chamber.formed in the upper casting
above said upper diaphragm, and means for cre-

. ating a differential pressure across the inter-

& lower part, a pair of intermediate parts, a -

20

mediate diaphragm.
6. A control valve comprising an upper part,

lower diaphragm between said lower part and
cne of said intermediate parts, an upper di-
aphragm between the other of said intermediate
‘parts and said uppér part, a third diaphragm

- between said intermediate parts, a valve for ad-

25

30

mitting fuel to a chamber provided in said lower
part beneath said lower diaphragm, means con-

necting sald diaphragms and adapted to urge
‘said valve. toward closed position, a spring urg-

ing sald last named means and said diaphragms
toward valve closing position, conduit means con-
necting the chamber in the lower part with a

. chamber formed in the upper part above said

40

chamber in the lower part with a chamber formed

in the upper part above said upper diaphragm,
said upper diaphragm having a variably differ-
ent effective area than said lower diaphragm,
and means for creating s differential pressure
across the intermediate diaphragm.

4, A control valve comprising an upper cast-
ing, a lower casting, a pair of intermediate cast-
ings, a lower diaphragm between said lower
casting and one of said intermediate castings,
an upper diaphragm between the other of said
intermediate castings and said upper casting, a
third diaphiragm between said intermediate cast-
ings, a valve for regulating fuel delivery to a
chamber provided in said lower casting beneath
said lower diaphragm, means rigidly conhect-
. Ing said diaphragms and adapted to urge said
valve toward closed position, a spring urging
said last named means and said’ diaphragms to-

“ward valve closing position, conduit means con- -

necting the chamber in the lower casting with
a chamber formed in the upper casting above.
said upper diaphragm, means for ‘varying  the
effective ‘area of one diaphragm, and mesns for
creating a differential pressure across the ine
termediate diaphragm. . )
5. A control valve comprising an upper cast-
ing, a lower casting, a pair of intermediate cast~
ings, a lower diaphragm between said lower cast-

upper diaphragm, means for adjusting the rela-.

tionship between said diaphragms, and means

‘for creating g  differential bressure across- the

intermediate diaphragm.
- 7. A control valve comprising an upper body

part, a lower body part, a pair of intermediate -
body perts, a lower diaphragm, an upper dia- -

phragm, a third diaphragm between said other

diaphragms, a valve, for regulating fuel supply.

to a chamber provided beneath said lower dia-
phragm, means rigidly connecting said dia~-
phragms and adapted to urge said valve toward
closed position, conduit means connecting said

chamber with a chamber formed above said upper -

diaphragm, means for adjusting the relationship
between said diaphragms, said upper diaphragm
having a different effective area than said lower
diaphragm, and means for creating a differential
pressure-across said third diaphragm.

8. A control valve comprising a body, & lower
diaphragm in said body, an upper diaphragm in
said body, a third and larger diaphragm in said

body, a floating valve for metering fuél supplied

to a chamber provided in said body beneath said
lower diaphragm, means Tigidly connecting said

. diaphragms and adapted to urge said valve to-

60
65
0
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ward closed position, a spring urging said last
named means and said diaphragms toward valve

closing position, means for adjusting said spring, -
conduit means -connecting the chamber with a -
second chamber formed in the body above said

upper diaphragm, said upper diaphragm having
a variably different effective area than said lower

- diaphragh, means for varying the effective area

of said upper diaphragm, and means for creating

a differential presstire across the intermediate"

diaphragm. : . :
9. A control valve comprising an upper casting,
a-lower casting, a pair of intermediate castings,

a lower diaphragm between said lower casting and o L
one of sald intermediate castings, an upper dia- .

Phragm between the other of said intermediate

castings and said upper casting, a third dia-
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7
phragm between sald intermediate castings, a
valve for regulating fuel delivery to a chamber
provided in said lower casting beneath said lower
diaphragm, means connecting said diaphragms,
a spring urging said last named means and said
diaphragms toward valve closing position, con-
duit means connecting the chamber in the lower
casting with a chamber formed in the upper cast-
ing above said upper diaphragm, means for vary-
ing the effective area of one diaphragm, and
means for creating a differential pressure across
the intermediate diaphragm. ‘
JOHN H. LESLIE, II.
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