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ABSTRACT OF THE DISCLOSURE 
The disclosed regulator incorporates rotary and non 

rotary members within a cap on the regulator body. The 
spring tension urging the diaphragm in a direction to open 
the regulator valve is adjustable by rotation of the rotary 
member. Multiple cam tracks and projections engaging 
the tracks are carried by the members within the cap in 
such manner as to achieve a high degree of compactness. 

This invention relates generally to ?uid pressure regu 
lating devices in which ?uid delivered by a pump and 
under pulsating ?ow conditions is subjected to pressure 
regulation. More particularly, the invention concerns an 
improved calibrated adjustable regulator which may be 
used in a fuel supply system that includes either a car 
buretor, or a fuel injector system throttle valve where 
low fuel pressure is desired at light throttle openings and 
higher pressures at increased throttle openings. 

It is a major object of the invention to provide a calibrat 
ed adjustable regulator of such unusually advantageous 
construction and mode of operation that unusual bene?ts 
and results are obtained, as will appear. Basically, the reg— 
ulator subject to improvement in accordance with the in 
vention includes a chamber having inlet and outlet ports 
for circulating ?uid such as fuel therethrough, a check 
valve within the chamber for controlling such circulation, 
a diaphragm in the chamber and having one side exposed 
to receive pressure of ?uid ?owing past the check valve, 
and spring means at the opposite side of the diaphragm 
for urging it in a direction to increase the circulation. 
The improvement to the regulator comprises spring ten 
sion adjusting apparatus comprising a non-rotary member 
to transmit reaction loading exerted by the spring means, 
and a rotary member including a manually rotatable ele 
ment exposed at the exterior of the chamber, the mem~ 
bers having cam and follower surfaces interengaged to 
effect adjustable bodily displacement of the non-rotary 
member relative to the rotary member for varying the 
spring tension in response to adjustable rotation of the 
rotary member. As will appear, the basic construction is 
such that a highly compact and rugged control of spring 
tension is provided, while at the same time the control 
affords accurate calibration of the pressure regulation. 

Additional important objects and advantages of the 
invention contributing toward the unusual improvements 
include the provision of detent means on the chamber 
and rotary member to releasably lock the latter in se 
lected rotary positions, the detent means being releasably 
held in locking position by spring exerted reaction load 
ing transmitted from the non-rotary member to the rotary 
member; the coaxial location of the rotary and non-rotary 
members, with the former having multiple cam surfaces 
extending about the axis and presented toward the non 
rota-ry member, the latter having multiple follower sur 
faces spaced about the axis and engaging the respective 
cam surfaces; the provision of three cam surfaces as de 
?ned, each extending more than 180 degrees about the 
axis, there being three corresponding follower surfaces 
on multiple projections; the provision of means to con 
trollably pre-set the spring tension by de?ecting the spring 
relative to the non~rotary member; and the provision of 
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means operatively connected wtih the rotary member to 
increase ‘an engine fuel throttle opening in conjunction 
with rotation of the rotary member in a direction to in 
crease the spring tension. 

These and other objects and advantages of the inven~ 
tion, as well as the details of an illustrative embodiment, 
Will be more fully understood from the following detailed 
description of the drawings, in which: 
FIG. 1 is a plan view of one regulator incorporating 

the invention, and the regulator set for low regulated 
?uid pressure delivery; 
FIG. 2 is an enlarged vertical section taken through 

the FIG. 1 regulator; 
FIG. 3 is a horizontal section taken on line 3~—3 of 

FIG. 2; . 

FIG. 4 is a horizontal section taken on line 4-4 of 
FIG. 2; 
FIG. 5 is a horizontal section taken on line 5-5 of 

FIG. 2; 
FIG. 6 is a view like FIG. 1, but with the regulator 

set for relatively high regulated ?uid pressure delivery; 
FIG. 7 is an enlarged vertical section taken through the 

FIG. 6 regulator; 
FIG. 8 is a horizontal section taken on line 8-8 of 

FIG. 7; 
FIG. 9 is an elevation showing use of the invention to 

vary fuel pressure delivery to an engine as the throttle 
position is varied; 

FIG. 10 is a section taken on line 
and 

FIG. ll is a section taken on line 11——‘1-1 of FIG. 10. 
Referring ?rst to FIGS. l—5, a ?uid pressure regulator 

is generally indicated at 10 as including a chamber com 
prised of a body 11 and a cap 12, the body having inlet 
and outlet ports 13 and 14 for circulating ?uid through 
the chamber. A duct 15 typically connects a pump 16 
with the inlet port 13, and a duct 17 typically connects 
the outlet port 14 with a ?uid utilization device 18, as 
for example, an engine carburetor bowl. 
A check valve 20 is contained within the chamber for 

controlling the circulation, and a diaphragm 21 is also 
located in the chamber to have one side thereof exposed 
to receive pressure of ?uid ?owing past the check valve. 
In the example shown the check valve and diaphragm are 
interconnected at 22, and the valve has a tapered seat 
23 facing an O-ring seal 24 retained in a body bore 25 
‘by an annular retainer 26. A relatively light spring 27 
urges the valve 20 toward the O-ring 24. 
A relatively heavier spring 28 is contained within the 

chamber at the opposite side of the diaphragm for 
urging the diaphragm in a direction to increase the cir 
culation past the check valve 22. Force may be ad 
vantageously applied from the spring to the diaphragm 
via the plate 30 received within the interior of a circular 
rubber ?ange 31 integral with the rubber or ?exible 
plastic diaphragm. The latter has its periphery 32 re 
tained between the body and the cap. 
Coming now to that portion of the description with 

which the invention is more particularly concerned, 
spring tension adjusting apparatus is provided to com 
prise a non-rotary member such as the follower member 
33 to transmit reaction loading exerted by the spring 
means 28. The member 33 is typically ?anged at 34 
within the cap to have multiple circularly spaced shoulders 
at peripheral grooves 35 to inter?t with circularly spaced 
shoulders at vertically elongated tongues 36, the latter 
being integral with the cap. The construction is such 
that the shoulders resist relative rotation between the 
rotary member 33 and the cap, as well as to guide bodily 
displacement of the member 33 relative to the cap and 
to a rotary member 37, such displacement being axial 

10—10 of FIG. 9; 
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along axis 38. Member 33 is also cupped at 39 to be 
received by the bore 40 of the rotary member 37, whereby 
the latter may be said to rotate on the non-rotary mem 
ber 33. . 
The rotary member 37 may be considered to include a 

manually rotatable element 41 exposed at the exterior 
of the chamber for manually rotating the member 37 on 
the member 33. Considering that loading is transmitted 
from the spring 28 to the non-rotary follower member 
33, such reaction loading is then transmitted to the 
rotary member 37 via cam and follower surfaces to be 
described. The latter are interengaged to effect adjustable 
bodily displacement of the non-rotary member 33 rela 
tive to the rotary member and axially, for Varying the 
spring tension in response to adjustable rotation of the 
rotary member. In this regard, and in the form of the 
invention shown, the rotary member 37 has multiple cam 
surfaces or tracks 43, 44 and 45 extending about the . 
axis 38 and presented toward the non-rotary member. As 
is seen in FIG. 3, the surfaces each extend more than 
180 degrees about that axis, and typically close to 360 
degrees, each track having high and low end portions 
as designated by the letters “H” and “L.” 
The non-rotary member has multiple follower surfaces 

46, 47 and 48 respectively in engagement with the tracks 
43-45, thereby to provide a three-point suspension for 
the rotary member. These follower surfaces are respec 
tively provided on the multiple projections 49, 50 and 51 
integral with the follower member and spaced about the 
axis 38. Finally, the rotary cam rate of the surfaces or 
tracks 43~45 is such as to effect the bodily displacement 
of the member 33 from the position shown in FIG. 2 to 
the position shown in FIG. 7 as the dial or element 41 
is rotated from the position seen in FIG. 1 to the posi_ 
tion seen in FIG. 6. Accordingly, a highly compact ad 
justment mechanism is afforded, with accurate control 
of the spring tension exerted on the diaphragm, the latter 
in turn controlling the delivery ?uid pressure in accord 
ance with regulator action. As to the latter, as the pres 
sure of ?uid entering the chamber via duct 15 increases, 
the diaphragm 21 will de?ect upwardly to decrease the 
opening afforded by the check valve 20, and thereby 
regulate the pressure at the outlet duct 17. 
A further feature of the invention comprises the provi 

sion of detent means on the cap and rotary member to 
releasably lock the latter in selected rotary positions, the 
detent means being releasably held in locking position 
by spring exerted reaction loading transmitted from the 
non-rotary member to the rotary member. \In the example 
illustrated in FIGS. 2 and 7, the detent means com 
prises a tongue 96 upstanding from the upper surface of 
the rotary member 37 to releasably engage any of a 
circular series of grooves sunk upwardly in the under 
surface of the inwardly turned cap ?ange 52. During ad 
justment of calibration, the dial element 41 is pushed 
downwardly to disengage the tongue and groove parts 
96 and 97 as seen in FIG. 7. After selected adjustment 
is achieved, the element 41 is released and the spring 28 
urges the members 33 and 37 upwardly to engage the 
tongue and groove parts 96 and 97, provided they are 
opposite each other. In this regard, whenever the arrow 
53 on dial element 41 points toward a number or indicia 
marking on the cap 12 as shown, the tongue and groove 
parts 96 and 97 are positioned to interengage, for holding 
the rotary member 37 against further turning in either 
direction, i.e. to maintain the selected setting. 
A still further feature of the invention includes means 

to controllably pre-set the spring tension, for calibration 
purposes, by initial de?ection of the spring 28 relative 
to the non-rotary member 33. In the form of the invention 
shown, a cup shaped spacer 56 is provided to receive a 
down turned portion 57 of the non-rotary member 33. 
The latter has a setscrew 58 threaded centrally therein 
to bear at 59 against the end portion of the spacer 56. 
Accordingly, the spacer 56 and the setscrew 58 transmit 
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4 
recation loading from the spring to the non~rotary mem 
ber 33, the spacer having a ?ange 59 to seat the upper 
end of the spring. Before the pin 60 is inserted into the 
bore 61 of the dial element 41, a screwdriver may be 
inserted into that bore for turning the setscrew 58 there 
by pre-setting the tension of the spring 28. Thereafter, 
the pin 60 is inserted into the bore 61 and swaged to 
fasten it therein. Adjustment turning of the setscrew 58 
may be accompanied by connection of a greater than 
one p.s.i. source of ?uid pressure with the inlet duct 15, 
together with the measurement of the pressure delivered 
at duct 17, with the dial element 41 set, for example, to 
one p.s.i. as seen in FIG. 1. The setscrew 58 is then 
turned until the delivered pressure at duct 17 equals one 
p.s.i. 

Turning now to the form of the invention seen in FIGS. 
9-11, the regulator 70 is seen to include a chamber 71, 
non-rotary member 72, rotary member 73 and spring 74, 
these elements being generally arranged in the same man 
ner as described in connection with FIG. 2. In addition, 
there is provided means operatively connected with the 
rotary member 73 to increase an engine fuel throttle open 
ing in conjunction with rotation of the rotary member 
in a direction to increase the spring tension. In the form 
of the invention illustrated, such means typically includes 
a butter?y valve 75, an air-fuel intake duct 76 containing 
the butter?y valve, and a connection between the valve 
and the rotary member. One such connection includes 
the arm 77, outside duct 76 but attached to valve 75, 
the link 78 attached to arm 77 and another arm 79, the 
latter being connected at 80 to the rotary member 73. 
Duct 76 is connected at 81 to the engine fuel-air intake 
manifold 82, and an engine throttle link 83 is connected 
to arm 77. Fuel at regulated pressure is delivered via duct 
84 from the regulator 70 to the engine carburetor bowl 
housing 85, from which fuel is delivered to the venturi zone 
86 in the usual manner. Accordingly, as the throttle link 
83 moves to the right in FIG. 9 to open the throttle, the 
regulator rotary member 73 is turned to increase the ten 
sion of spring 74, thereby to provide higher pressure of 
fuel delivered to the carburetor bowl, substantially im~ 
proving the performance of the engine. 

FIGS. 10 and 11 show the provision of multiple cam 
surfaces or tracks 90, 91 and 92 which in this case are 
arranged in series rather than parallel as in FIG. 2, allow 
ing for less than 180 degrees turning of the rotary/“mem 
ber 73 between highest and lowest spring tension condi 
tions. The three follower projections 93, 94 and 95 are 
carried by the follower member 72 to engage the three 
cam tracks to support the rotary member which de?nes 
the tracks, whereby a three-point suspension is provided 
as before. 

I claim: 
1. For combination with a ?uid pressure regulator in-~ 

eluding a chamber having inlet and outlet ports for cir 
culating ?uid therethrough, a check valve contained with 
in the chamber for controlling said circulation, a dia 
phragm in the chamber and having one side exposed to 
receive pressure of ?uid ?owing past the check valve, and 
spring means at the opposite side of the diaphragm for urg 
ing the diaphragm in a direction to increase said circula 
tion, an improved spring tension adjusting apparatus com 
prising: 

a cap on the chamber, 
a rotary member mounted on the cap at the spring side 

of the diaphragm and de?ning an axis of rotation 
which extends toward the diaphragm, said member 
being manually rotatable at the cap exterior, 

a non-rotary member bodily movable within and rela 
tive to the cap and axially of said rotary member, 
but restrained against rotation about said axis, 

at least three separate cam tracks on one of the mem 
bers and spiraling about and lengthwise of said axis, 
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said tracks openly facing in one direction along said 
axis and within the cap, 

and at least three projections on the other of said mem 
bers openly projecting in the opposite direction along 
said axis, said projections having terminals engag 
ing the respective tracks at locations spaced about 
said axis and within the cap. 

2. The combination of claim 1 in which said cap and 
said rotatable element have ?uid pressure calibration in 
dicia thereon. 

3. The combination of claim 2 including detent means 
on the cap and the rotary member to releasably lock the 
rotary member in selected rotary positions, the detent 
means being releasably held in locking position at the 
inside of the cap by spring exerted reaction loading trans 
mitted from the non-rotary member to the rotary member. 

4. The combination of claim 1 in which there are three 
of said tracks on the rotary member, the tracks each ex 
tending more than 180 degrees about said axis and at 
different radial spacings from said axis, and three of said 
projections on the non~rotary member. 

5. The combination of claim 1 in which the non-rotary 
member and said cap have interengaged and relatively 
axially movable shoulders to resist relative rotation there 
between and to guide bodily displacement of the non 
rotary member relative to the cap and to the rotary mem 
her, said shoulders spaced radially outwardly of said 
tracks. ,1 

6. The combination of claim 1 in which said apparatus 
includes means carried by said non-rotary member to 
controllably pre-set the spring tension by de?ection of the 
spring relative to said non-rotary member. 
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7. The combination of claim 6 in which said last 

named means includes a spacer nesting with the non-rotary 
member to transmit said reaction loading to the non-rotary 
member, and a set screw to set the position of the spacer 
with respect to the non-rotary member. 

8. The combination of claim 1 including means oper 
atively connected with the rotary member to increase an 
engine fuel throttle opening in conjunction with rotation 
of the rotary member in a direction to increase the spring 
tension. 

9. The combination of claim 8 in which said last named 
means includes a butter?y valve, an air-fuel duct contain 
ing said butter?y valve, and a connection between the 
butter?y valve and said rotary member. 
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