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PRESSURE FUEL-FEED SYSTEM.

Application filed April 12, 1927. Serial No. 183,103.

This invention is an improvement in
pressure fuel feed systems, and more particu-
larly in feed devices for automatically regu-
lating the feed in accordance with varying
requirements, thereby to maintain a contin-
uous feed and a uniform pressure in the out-
let side of the device. ]

Heretofore, so far as I am aware, the reg-
ulation of the fuel supply to combustion
devices, as for instance carburetors, has been
by varying the stroke, of the pumping ele-
ment, which controls the flow from the
supply to the place of utilization.

In the present invention continucus feed
at uniform pressure is attained by varying
the effective pressure area of the pump, so
that increases or decreases in pressure in the
pumping chamber operate to produce changes
in inverse relation in the effective pressure
area, thereby to maintain a continuous
supply of fuel in accordarce with the need
of the consuming device, without altering
the stroke of the pumping element.

The pump is so constructed that the actual
work done thereby, the accomplishment as
distingnished from the operation, is wholly
controlled by the need or the capacity of the
utilizing device, and without altering in any
way the movement of the pumping element.

ne of the primary objects of the present
invention is the provision of a device, in the

nature of a pumnp including a reciprocatory

pumping element with a constant unchang-
ing stroke, wherein means is provided for
varying the capacity of the pumping cham-
ber, that is the clearance volume, in accord-
ance with variations of pressure in the said
chamber.

Another object is the .provision of a sin-
ple, inexpensive and automatically opcrat-
ing device of the character in question.

With these and other objects in view the
invention consists in the construction and

novel combination of parts fully described
hereinafter, illustrated in the accompanying ..

drawings, and pointed out in the claims
appended hereto, it being understood that
various changes in the form, proportion,
size and minor details of construction
within the scope of the claims, may be re-
sorted to without departing from +"e spirit
of the invention.

In the drawings forming a part hereof:

Fig. 1.is a vertical section of one embodi-
ment of the invention. .

Fig. 2 is a section on the line 2—2 of Fig. 1.

Fig. 3 is a fragmentary view in section
of another embodiment. :

Fig. 4 is a vertical section of an alternate
conlstruction provided with a reserve supply
tank.

Fig. 5 is a section on the line 5—5 of
Fil%. 4. ‘

ig. 6 is a vertical section of another em-
bodiment of the invention.

Fig. 7 is a vertical section of an alternate
arrangement.

Fig. 8 is a view of the construction of
Fig. 3 with the parts in another position.

In the embodiment of the invention shown
in Figures 1 and 2, ‘the improved pump
comprises a casing composed of a lower
section 1 and an upper section 2 suitably
secured together, the said sections providing
between them a chamber in which is ar-
ranged a diaphragm 3. The edge of the
diaphragm which is eircular, is held between
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the casing sections, and the chamber is thus .

divided into an upper portion 4 and a lower
portion 5, the latter of which is the inlet.and
outlet chamber of the pump, referred to here-
after as the pumping chamber.

The diaphragm is flexible, and may be in
itself resilient, or extrancous means may be
provided for imparting resiliency. In the
present instance washers forming pressure
plates 6 and 7 are arranged above and below
the diaphragm, pressure plate 7 being held
between the diaphragm and the head of a
rod or screw 8. The rod passes through a
nipple 22 on the upper casing section to a
pivotal connection at its upper end with a
lever 9.  The lever 9 is pivoted at one end
toa bracket 10 on the section 2 of the casing,

and the other end is forked, the arms 11 of ¢

the fork engaging opposite sides of a cam 12
on a valve operating shaft 13. It will be
obvious that when the shaft is rotated the
lever will be vibrated, and through the rod 8
the diaphragni will be moved. The con-
nection between the rod 8 and the lever is
adjustable as shown, the rod engaging
threadedly a stirrup 14 which is pivoted to
the lever.

The diaphragm is held between the pres-
sure plate 7 and a collar 14* fixed on the rod,
and the pressure plate 6 is upwardly offset
at its center as shown at 15 to fit over the
collar or ring, while the body portion thercotf
outside the ring bears against the dia-
phragm. Both pressure plates 6 and 7 are
cupped, as shown, away from the diaphragm.
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A spring 16 encircles the rod, bearing at
one end against the upwardly offset portion
15 of the pressure plate 6, and at the other
end against a stop 17 shown in the present

instance as comprising a split nut adjustably

engaged on the rod.

The casing is provided with an inlet 18
and an outlet 19, the former being connected
with the supply tank, and the other to the
device for utilizing the fuel, as for instance
the carburetor of an internal combustion
engine. The inlet and outlet are of usual
construction, each including a check valve
for constraining the flow to and from the
chamber to follow one direction. ’

It will be evident from the description
that when the diaphragm is flexed by the rod
8, the pressure in the chamber 5 will be
regularly increased and diminished to cause
a flow through the chamber, and because of
the manner in which the lever 9 is conuected
to the operating mechanism, the pumping
rod 8 will have a constant stroke. That is,
the stroke of the rod will be fixed and un-
changing, moving a certain distance at each
stroke, and always the same distance.

In devices of this character it is desirable

‘that the flow to the utilizing device be con-

tinuous and of uniform pressure. With this
object in view, the diaphragm 3 is made
flexible laterally, so that it may yield under
an excess of pressure in the chamber 5, to
increase the capacity of the chamber, that is
the clearance volume, thus to compensate
for the increased pressure independent of
the stroke of the pumping rod 8, which as
previously stated is always the same.

The increase in capacity is between the
clamped center of the diaphragm at the re:
ciprocating element 8 and the clamped edge
of the diaphragm. The pressure plates 6
and 7, which are of rigid material are cupped
away from the diaphragm, and when the
diaphragm is moved upward by increase
in pressure in the pumping chamber, the
pressure plate 6 is lifted against the resist-
ance of the spring 16 which returns the pres-
sure plate and the diaphragm to normal
position when the pressure i1s released. It
will be apparent from the description thit
the degree.of flexure of the diaphragm under
ressure in the chamber 5 is deter-
mined by the strength of the spring, and the
spring strength limits the excess pressure.

In the embodiment of the invention shown
in Fig. 3, the casing is composed of sections
21 and 22 connpected in any suitable manner.
The diaphra 23 is similar to the dia-

hragm 3 of fge 1 and similarly arranged,

ividing the inferior of the casing into an
upper chamber 24 and a lower chamber
25, the latter being the inlet and. outlet
chamber, and the inlet and the outlet are like
those of the construction of Fig. 1.

Pressure plates 26 and 27 are arranged
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above and below the diaphragm. The rod
28 passes through a central opening in the
diaphragm, and collars 29 are fixed on the
rod above and below the diaphragm, which
ig'clamped to the rod by the collars, and the
washers are offset at their centers to- engage
outside the collars. Springs 30 and 31 en-
circle the rod above and below the dia-
phragm. A stop 32 similar to the stop 17
is arranged on the rod at the upper end
of the spring 30, and a nut 33 is threaded
onto the rod below the spring 31. A cup
shaped seat 34 is provided above the nut 33
for the lower end of the spring.

It will be noticed referring to Fig. 3, that
the lower section 22 of the casing has a
central closed nipple forming a chamber 35
for the nut, seat and spring. With this con-
struction, the springs 80 and 81 which en-
circle the rod 28 provide the spring ele-
ments for normally holding the S(fiaphragm
plane. When the dialf)hragm is flexed in
either direction one of the springs 30 or
31 as the case may be will be compressed.
The upper section 21 of the casing has the
nipple 37 corresponding to the nipple 2*
of Fig. 1, through which the rod 28 passes.

It will be understood that the rod 28 is
connected to a lever similar to the lever 9,
which is operated in the same manner to
impart a positive constant stroke to the rod.
In both constructions the diaphragm.may
flex in either direction, to lessen the capacity
of the chamber 5 or 25 as the case may be,
or to increase the capacity. The position
of the parts under excess pressure in the
pumping chamber is shown in Fig. 8, which
represents the construction of Fig. 3, and
shows the diaphragm flexed upwardly, lift-
ing the upper pressure plate 26 and. putting
the spring 30 under adcfitional’ compression,

In the embodiment shown in Fig. 4, the
casing indicated generally at 38 corresponds
in all respects to that shown in°Fig. 1.” The
diaphragm 39 is supported in the same man-
ner, angnils similarly connected to the rod
40, which is the reciprocatory actuating ele-
ment. The pressure plate 41 corresponds to
the pressure plates 26 and 27 in function,
but are somewhat differently shaped. Each
presgure plate includes, a plane portion
parallel with the diaphragm, and a tubular
portion encircling the rod. Springs 42 and
48 are arranged above and below the dia-
phragm, between stops 44 and 45 on the
rod, the said stops being similar to the stops
32 and 33—34 of Fig. 3.

A spting element 46 is provided for sup-
plementing the action OF each spring 42
and 43. Kach of these elements is a plate
like that shown in Fig. 5, including a ring
clamped between the casing sections, and
spring fingers out-turned to engaged the
.«adjacent pressure plate 41. Collars 36 are
arranged on opposite sides of the dia-
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phragm between the same and the washer
41, These collars are threaded on to the
reduced lower end of the rod 40, and are
held in position by a nut 40~

The lever 47 which corresponds to the
lever 9 of Fig. 1 has a rounded end 48
which is received within an annular groove
in a seating 49 mounted on a valve operat-
ing shaft 50, which reciprocates in a direc-
tion parallel with that of the rod 40, but
the operation is precisely the same so far
as concerns -the lever 47, which imparts a
constant stroke to the actuating element 40.

In this construction a reserve fuel tank
is provided, arranged directly below the
lower section of the casing, and supported
thereby, the said tank being indicated at
51. This tank has an outlet valve casing
52 at its lowest part, into which feeds an
outlet pipe 53. The inlet of the pipe 53

is near the top of the tank, so that the tank

must be full to feed through the pipe 53.
When the fuel level falls below the top of
the pipe 53, the fuel no longer feeds through
the :aid pipe and the casing 52. The out-
st of the pump is connected to a pipe 54
which extends to near the bottom of the
tank 51. The pump draws fuel through the
inlet 55 and passes.the same through the
outlet and the pipe 54 to the tank. When
the level of the fluid in the tank is above
the top of the pipe 53 the fuel feeds through
the pipe 53 and the casing 52 to the place
of utilization,

In case the supply of fuel in the usual
tank should be exhausted so that no fuel
flows into the reserve tank 51, the fact will
be advertised by a stoppage of the fuel
flow to the carburetor for instance. When
this occurs the reserve tank or reservoir
may be connected with the casing 52, by
means of a valve 56, which ccoperates with
4 seat in the casing 52. The valve has a
stem 57 arranged within a tubular casing

.58 extending upwardly through a nipple 58

in the side wall of the tank 51 near the top
thereof. A spring 59 is arranged between
a head 60 on the stemn and a stop 61 in the
casing 58%, and this spring normally acts
to open the valve. The casing 58* has inlet
openings 62 near the casing 52, o that
fuel may flow
through the openings and the valve casing
to the place of utilization.

A second spring 63 is arranged between
the head 60 and a head 66 on the inner end
of a nut 67. This nut is threaded into the
outer end of a sleeve 68 held by the nipple
58, and the spring 63 is stronger than the
spring 59. ’ ‘

Normally the nut 67 is threaded down
to compress the spring 63, which in turn

“compresses the spring 59 and closes the

valve 56. In case the fuel supply in the
usual feed tank is exhausted, the nut 67

may be turned to release the spring 63, en-
abling the spring 59 to function and open
the valve 56. Thus there is always provided
a reserve supply of fuel.

It will be apparent from the description
that the improved pump includes a recipro-
catory pumping element with 'a constant
stroke, a chamber in which the element is
arranged, and means to regulate the effect
of the pump in accordance with the pres-
sure in said chamber, irrespective of the
constant stroke of the pumping element.
In Figures 1, 2 and 3 this means is the outer
annular portion of the flexible diaphragm,
which is operated by the actuating member
and which varies the pressure in the pump-
ing chamber, thereby to cause the flow of
fluid, said diaphragm being resiliently re-
tained in its normal position, and resiliently
urged or biased to return to such position
when deformed. The diaphragm is, how-
ever, capable of deformation to enlarge or
diminish the capacity of the pumping cham-
ber, that is the clearance volume of the said
chamber. In effect the diaphragm is a wall
of this chamber, and a laterally flexible wall
yielding under pressure to increase or di-
minish the capacity of the chamber. While
this is a satisfactory construction, the wall
may be independent of the diaphragm if
it is desired.

Such a construction is shown in Figure
6, wherein the two part casing is indicated
generally at 70—70*. The casing has an
inlet 71 and the outlet 72. The reciprocat-
ing actuating element with a constant
stroke, that is the rod 73, is connected to
a lever 74 corresponding to the lever 9 of
Fig. 1. The diaphragm 75 in the casin
70 1s not only flexible, but resilient in itself,
being of resilient sheet metal annularly cor-
rugated as shown. Pressure plates 76 are
arranged on the rod above and below the’
diaphragm between stops or collars 77, each
pressure plate being cupped away from the
diaphragm as shown in the same manner as
are the pressure plates 6, 7, 26 and 27.

The diaphragm is moved by the lever 74
to vary the pressure in the pumping cham-
ber, thereby to create a flow of fluid from
the inlet to the outlet. A second chamber
is provided below the pumping chamber,
the caid chamber indicated at 78. The
chamber 78 is within a sectional casing, the
upper part 79 of which is integral with
the lower part 702 of the chamber 70—70=
The lower part 80 is secured to the upper
part in any suitable manner, and the flexi-
ble wall 81 for the pumping chamber is ar-
ranged transversely of the chamber 78, the
edges of the diaphragm being held between
the sections. .

A passage 82 connects the pumping cham-
ber with the portion of the chamber 78 above
the diaphragm 75. Cupped pressure plates
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82 are provided in connection with the dia-
phragm 81, one being arran%ed above and
the other below the same. These pressure
plates are held between collars 83 on a rod
84, which passes downwardly through a nip-
ple 85 on the section 80 of the casing.

The nipple is internally threaded to re-
ceive the upper end of a sleeve 86. Upon
the lower end of the sleeve is threaded a
cap 87, the rod 84 passing through the cap.
The sleeve has a transverse partition 88,
and springs 89 and 90 are arranged in the
sleeve above and below the partition. The
upper end of the spring 89 bears against
a flanged bushing 91, and the lower end of
the spring 90 bears against a similar bush-
ing 92. The bushing 91 extends through the
bottom of the nipple 85, and the bushing
92 extends through the end of the cap 87.

Referring still to Fig. 6, it will be seen
that the adjacent end of the bushing 91 is
just free of the lower collar 83, while the
lower end of the bushing 92 is just free of a
nut 93 threaded on to the lower end of the rod
84, The springs 89 and 90 are independently
balanced, and they normally have no effect
on the diaphragm 81. When, however, the
diaphragm is flexed in either direction, one

or the other of the springs will be put under.

additional compression, the amount of ad-
ditional compression depending upon the ex-
tent of flexing of the diaphra Thus the
springs tend to hold the diaphragm in nor-
mal position. The tension of the springs
may be independently adjusted, by means of
the sleeve 86 and the cap 87. When the
sleeve 86 is turned in eitﬁer direction, the
tension of the spring 89 is relaxed or in-
creased. Likewise when the cap 87 is turned
in either direction, the tension of the spring

90 is affected.

In the embodiment of the invention shown
in Fig. 7, the pump includes a casing 100
having inlet and outlet ports indicated at
101. The actuating element includes a re-
ciprocating member 102, corresponding to
the member 8 of Fig. 1, and connected with
a similar operating lever 103.

A piston or plunger 104 is connected with
the lower end of the rod 102, and an inverted

cup shaped member 105 is slidably connected -

with the rod. This member 105 fits the cas-
ing closely, and the piston 104 fits within

the member, piston rings being provided.

for sealing the space between them as shown.

A collar 106 is secured to the member 105
in a central opening in the body portion
thereof, and washers 107 encircle the rod on
each side of the collar. Springs 108 and
109 are arranged between the washers 107

and stops 110 and 111 respectively on the

rod.

The operation of the embodiment just de-
scribed 1s substantialg the same as with the
other construction. variation in pressure

‘which may vary su
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in the casing 100 will cause the element 105

to move with respect to the piston 104 to in-
crease or decrease the clearance volume of
the chambér. The nuts 110 and 111 are
split nuts as shown. Openings 105’ are pro-
vided in the member 105, for the escape and
entrance of air during relative movement of
the parts 104 and 105, and to permit of ad-
justing of nut 111.

The arrangement is such that all portions
of the pumping element operate in unison
when conditions are normal. In abnormal
conditions, that is with increased pressure
one portion of the pumping unit, that is
the part 105 will.be kept from operation, in
that it will not move with the reciprocating

art 104 during its stroke, or at least to a
ess degree. In fact one part of the pumping
element gnay move in the opposite direction

-to the direction of movement of the recip-

rocating part.

This is true in each construction, and be-
cause of this automatic self-regulating com-
pensating action between the constant stroke
portion and the variable yieldable confinin
portion, a net pum%i;lg result is obtaines

tantially from maxi-

mum to zero flow, dependent upon the pres-
sure. In structures such as Elustmted in
Figures 6 and 8, where the diaphragm is
restrained by pressure plates on goth sides,
the suction pressure, as well as the outlet
pressure will have this controlling effect, and
1t will be obvious that either outlet or inlet
pressure alone, instead of in combination,
msiy be utilized for this controiling purpose.
n all forms of the invention disclosed the
gump chaimber, with its inlet and outlet, is

efined by wulis, a portion of which has a
constant pumping stroke and another por-
tion of which is substantially rigid or non-
yielding uK to a predetermined pump pres-
sure and thereafter yields in varying degree
up to the full maximum displacement ofg:he
constant stroke portion. The. initial non-
yielding condition of the yieldable wall por-
tion, in cooperation with the constant stroke
portion enables the pump to operate at a
maximum efficiency and to deliver a maxi-
mum volume of fluid at the pressure for
which the pump is designed or adjusted and
the ability to yield after that pressure is
reached, up to the full volumetric displace-
ment of the constant stroke portion, enables
the pump to automatically taper off in its
action all the way to zero flow. As the
point at which the pressure displaceable
member yields to the pump chamber pres-
sure is determined by the force of the
springs 16, 30—31, 42—43, 89-—-90 and
108—109, it will be evident that by adjust-
ing the nuts constituting the abutments for
these springs, the pump may be set to de-
liver its maximum flow at various predeter-
mined pressures. In the Figure 4 construe-
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tion, the tension of the spring fingers 41 be-
tween which the diaphragm is confined and
the resiliency of these fingers, are functions
also determining to an extent the operation
of the pump. it will be evident that
bg' the adjustments described either or both
the .pressure at the suction or the delivery
side of the pump may be the controlling
function or functions.

The diaphragm clamping nuts or collars
14¢, Figure 1, and 29, Figures 3 and 8, serve
the additional function of abutments posi-
tively limiting the movement of the pressure

late or plates toward the diaphragm under
influence of the springs 16, 30, 31, etc., and
thus serve to protect the diaphragm from
undue wear or -pressure. This feature is
particularly important in a double pressure
plate structure like Figure 8, where if no
abutments for the plates were provided and
one spring were stronger than the other, the
two plates might exert a “ghearing” or
“warping” effect upon the diaphragm. The
central cupped portions of the pressure
plates . are therefore usually ma& deep
enough to receive the collars and dpermit the

lates to just contact with the 1aphragm.

he convexity of the plates also is impor-
tant, permitting the diaphragm to make a
“rolling” contact with the plaes so that there
is no wearing action between the two.

The automatic control by means of the
Eressure at the inlet side of the pump may

e considered as .of equal importance to the
automatic control at the delivery side be-
cause of the possibility of the inlet just as
well as the outlet, being closed. When the
inlet is closed with the pump running, in
Figure 6, the spring 90 will yield to the up-
ward suction ]I)]ull on the regulating dia-
phragm 81, without affecting or being affect-
ed by the spring 89, just as in the Figure 8
the lower pressure plate spring 31 will yield
without any effect on or being affected by
the upper pressure plate sprm% 30. The
closing of the inlet, whether it be by acci-
dent or design thus cannot injure the pump
or its connections. If in addition to the
above supposed conditions the outlet is shut

off, the pump will then automatically take

care of this further extreme condition, in
Figure 6 by yielding of spring 89 if the
pump chamber be full of liquid at the time
of shut off and in Figure 8 by yielding of
the upper pressure plate spring 80. .
* 'What I claimed as new isi—

1. A self-regulating pressure controlled

constant stroke but variable delivery fluid
pump, comprising a pum chamber having

falet and outlet ways and defined by walls
consisting in part of a primary pumping
portion movable to constitute a pumping
element and a secondary confining pressure
displaceable portion, means for imparting
to the movable wall portion a constant

stroke pumping movement, said displaceable
wall portion of the pump. chamber being
constrained to positively resist suction in
the inlet up to a predetermined value and
thereby cooperating with the movable wall
portion to enable the latter to attain the
maximum pumping results at the pressure
which the pump is intended to handle and
said displaceable wall portion being yield-
able automatically above said predetermined
suction value up to substantially the full
volumetric displacement of the constant
stroke movable portion, whereby in the op-
eration of the pump to automatically reduce
the pumping results from maximum to zero
in accordance with the degree of restriction
of the inlet. '

- 9. A self-regulating pressure controlled
constant stroke but variable delivery fluid
pump, comprising a pump chamber having

‘inlet and outlet ways and defined by walls

consisting in part of a primary pumping
portion movable to constitute a pumping

~element and a secondary confining pressure

displaceable portion, means for imparting
to the movable wall portion a constant stroke
pumping movement, said displaceable wall
portion of the pump chamber being con-
strained to positively resist_suetion 1n the
inlet up to a predetermined value and to
independently resist pressure in the outlet
up to a predetermined pressure and thereby
cooperating with the movable wall portion
to enable the latter to attain the maximum
pumping results at the pressure which the
pump is intended to handle and said dis-
placeable wall portion being yieldable auto-
matically in opposite directions both to ab-
normal suction values and to pressures above
the intended pump pressure and to an extent
in each direction up to substantially the full
volumetric displacement in each direction of
the constant stroke movable portion, where-
by in the operation of the pump to auto-
matically reduce the pumping results from
maximum to zero in accordance with the
degree of restriction of the inlet or the pres-
sure in the pump chamber. .

3. A fluid pump comprising a pump cham-
ber with inlet and outlet passages, a pump-
ing element operating in said chamber and
having a working stroke of unvarying mag-
nitude and means for automatically varying
the net effective pumping area of said pump-
ing element inversely with predetermined
cyclic variations of the pressure on the fluid
being pump.

4. A fluid pump com{)rising a pump cham-
ber with inlet and outlet passages, a pump-
element, operating in said pump chamber
and having a working stroke of unvarying
magnitude and means for automatically
var;lying the net effective pumping action of
said constant stroke pumping element in-
versely with predetermine
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of the pressure on the fluid at the' delivery
side of the pump chamber.

5. A fluid pump comprising a pump cham-
ber with inlet and outlet passages, a pump-
in%i element operating in said pump chamber
and having a working stroke of unvarying
magnitude and means for automatically
varying the net effective pumping action of
said constant stroke pumping element in-
versely with predetermined cyelic variations
of the pressure on the fluid at the inlet side
of the pump chamber.

6. A Euid pump comprising a pump cham-
ber and a pumping element operating therein
having inner and outer annular portions
relatively displaceable to each other, means
for operating one of said portions with a
constant working stroke and means for
yieldably confining the other portion to the
constant stroke portion, said means being
yieldable under a predetermined displace-
ment pressure in the pump chamber to per-
mit displacement of the second portion rela-
tive to the constant stroke portion.

7. In a fluid pump, a pumping element

~ comprising a flexible diaphragm, means for
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imparting a constant working stroke to a
portion of said diaé)h agm and a pressure
plate bearing on sai diaphra,%m to conform
the same to the movement of the constant
stroke portion but yieldable to permit said
diaphr to conform to encountered pres-
sure independently of said constant stroke
portion.

8. In a fluid pump, a flexible diaphragm,
an actuating member having a rigid connec-
tion with the same and a pressure applying
member bearing on said diaphragm "and
yieldable away from the normal plane of the
diaphragm independently of said actuating
member. '

9. In & fluid pump, a pumping element
consisting of a movable diaphragm, an actu-
ating connection having a positive engage-
ment with said diaphragm and a pressure
applying member having an impositive en-
gagement with the diaphragm and yieldable
indeper.dently of the actuating connection.

"10. In a fluid pump, a pumping element
consisting of a movable diaphragm, an actu-
ating connection for imparting a positive
pumping stroke to said diaphragm, a pres-
sure plate overlying a portion of the dia-
phragm for imparting a definite conforma-
tion thereto, said ‘Eressure plate being mov-
able away from the diaphragm and means
for holding said pressure plate yieldably

aged with the diaphragm.
m%l. In a fluid pump, a pumping element
consisting of a movable diaphragm, an actu-
ating connection for.imé;arting B positive
pumping stroke to said diaphragm, a pres-
sure plate overlying a portion of the dia-
phragm for imparting a definite conforma-

- 1,647,768

tion thereto, said pressure plate being mov-
able away from the diaphragmi and means
for holding said pressure plate yieldably
engaged with the (i)ia hragm, said pressure
plate holding means being variably adjust-
able to determine the pressure at which the
pressure plate will yieﬁi to pressure against
the diaphragm.

12. Ina fluid pump, a movable diaphragm,
means for imparting a pumping stroke {o
said diaphragm, a pressure plate having a
convexly curved face for shaping the dia-
phragm to a definite conformation and mov-
able away from the diaphragm and yieldabie
means for holding said pressure plate in its
conforming relation to the dia hragm.

13. In a fluid pump, a diaphragm, means
for impartinﬁ a positive pumping movement
thereto, diaphragm conforming plates at op-
posite sides of the diaphragm, one of said
plates being yieldable away from the dia-
phragm under the influence of a predeter-
mined pressure exerted upon the diaphragm.

14. In a fluid pump, a diaphragm, means
for imparting a positive pumping stroke to
said diaphragm, diaphragm - conforming
plates acting on opposite faces of the dia.
Ehragm, sald plates being yieldable away

rom the diaghragm under the influence of
predetermined diaphragm pressure exerted
thereagainst,

15, fluid pump comprising a pump
chamber, a diaphragm o erating therein,
means for :‘zipp ing 4 definite pumping
stroke to the diaphragm, a pressure plate for
restraining the diaphragm to a definite con-
formation wunder predetermined pressure
conditions in the pumping chamber, said
pressure plate being yieldable to enable the
diaphragm to assume a different conforma.
tion under different pressure conditions
within the pumping chamber.

16. A fluid pump comprising s pump
chamber, a diaphragm operating therein, a
diaphragm actuating rod having a rigid en-
gagement with the diaphragm and a pres-
sure plate loosely surrounding said rod and
exerting a yieldable diaphragm shaping
pressure upon the diaphragm.

17. A fluid. pump comprising a pump
chamber, a diaphragm operating therein, a
pump rod having a rigi engagement with
the diaphragm, a pressure plate loosely sur-
rounding said
shaping engagement with the diaphragm
and sp_rmsi means for yieldably forcing said
Plate in shaping engagement with the dia-
phragm.

18. A fluid pump comprising a pump
chamber, a diaphragm o(fera.ting therein, a
pump rod having a rigi engagement with
the iaphragm, a pressure plate loosely sur-
rounding said rod and having a diaphragm
shaping engagement with the diaphragm

rod and having a diaphragm
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and a coiled spring surrounding the rod and
holding the pressure plate yieldingly en-
gaged with the diaphragm.

19. A fluid pump comprising a pump
chamber having inlet and outlet valves, a
flexible diaphragm operating in said cham-
ber, a pump rod having a rigid engagement
with said diaphragm, a diaphragm shap-
ing plate loosely surrounding said rod, a
spring for yieldingly holding said plate in
shaping engagement with the ’diaphragn
and an adjustable abutment for said spring.

20. A fluid pump comprising a punp
chamber having inlet and outlet valves, a
flexible diaphragm operating in said cham-
ber, a pump rod having a constant stroke
and operatively connected with said dia-
phragm, a convexly shaped pressure plate
bearing on said diaphragm and adjustable
means for exerting a variable pressure on
said pressure plate.

21. A fluid pump comprising a pump
chamber having inlet and outlet valves, a
diaphragm operating in said chamber, a
pump rod having a constant working stroke
and rigidly connected with said diaphragm,
a diaphragm shaping plate loosely mounted
on said pump rod and adjustable spring
means for yieldably holding said pressure
plate in its diaphragm shaping relation.

22. A fluid pump comprising a pump
chamber provided with inlet and outlct
valves, a diaphragm operating in said cham-
ber, a connection for imparting a pumping
stroke to said diaphragm and a convex face
pressure plate yieldably engaged with said
diaphragm about the connection aforesaid.

23. A fluid pump comprising a pump
chamber provided with inlet and outlet pas-
sages, a diaphragm operating in said pump
chamber, a pressure plate, means for yield-
ably forcing said pressure plate toward the
diaphragm and means for opposing the
movemrent of said pressure plate toward the
diaphragm. :

94. A fluid pump comprising a pump

7

chamber having inlet and outlet passages,
a diaphragm operating in said chamber, an
operating connection rigidly engaged with
said diaphragm and a pressure plate yield-
ably thrust toward the diaphragm but lim-
itel in the extent of movement toward the
diaphragm by said operating connection.

95. A fluid pump comprising a pump
chamber having inlet and outlet passages,
a diaphragm operating in said chamber, an
operating connection rigidly engaged with
said diaphragm and a pressure plate yield-
ably thrust toward the diaphragm but lim-
ited in the extent of movement toward the
diaphragm by said operating connection,
said pressure plate having a cupped portion
receiving a part of said operating connec-
tion. '

26. A fluid pump comprising a pump
chamber having inlet and outlet passages,
a diaphragm operating in said chamber, a
pump rod for actuating said diaphragm, a
diaphragm securing collar on said pump
rod, a diaphragm conforming pressure plate
loosely surrounding the rod and mavable
toward the diaphragm into engagement with
said collar and spring means for yielding-
ly holding said pressure plate engaged with
said collar as an abutment.

o7. A fluid pump comprising a pump
chamber with mlet and outlet passages, 2
pumping element operating in said pump
chamber and having a working stroke of
unvarying magnitude and means for auto-
matically varying the net effective pumping
action of said constant stroke pumping ele-
ment inversely with predetermined cyclic
variations of the pressure on the fluid at the
delivery side of the pump chamber and in-
versely with the suction In excess of a pre-
determined suction in the inlet passage.

Signed at New York city in the county of
New York and State of New York, this 11
day of April, A. D. 1927.

ALBERT E. BERDON.
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and a coiled spring surrounding the rod and
holding the pressure plate yieldingly en-
gaged with the diaphragm.

19. A fluid pump comprising a pump
chamber having inlet and outlet valves, a
flexiblr diaphragm operating in said cham-
ber, a pump rod having a rigid engagement
with said diaphragm, a diaphragin shap-
ing plate loosely surrounding said rod, a
spring for yicldingly holding said plate in
shaping engagement with the diaphragm
and an adjustable abutment for said spring.

20. A fluid pump comprising a pump
chamber having inlet amd outlet valves, a
flexible diaphragm operating in said cham-
ber, a pump rod having a constant stroke
and operatively connected with said dia-
phragm, a convexly shaped pressure plate
bearing on said diaphragm and adjustable
means for exerting a variable pressure on
said pressure plate.

21. A fluid pump comprising a pump
chamber having inlet and outlet valves, a
diaphragm operating in said chamber, a
pump rod having a constant working stroke
and rigidly connected with said diaphragm,
a diaphragm shaping plate loosely mounted
on said pump rod and adjustable spring
means for yieldably holding said pressure
plate in its diaphragm shaping relation.

22. A fluid pump comprising a pump
chamber provided with inlet and outlet
valves, a diaphragm operating in said cham-
ber, a connection for imparting a pumping
stroke to said diaphragm and a convex face
pressure plate yieldably engaged with said
diaphragm about the connection aforesaid.

23. A fluid pump comprising a pump
chamber provided with inlet and outlet pas-
sages, a diaphragm operating in said pump
chamber, a pressure plate, means for yield-
ably forcing said pressure plate toward the
diaphragm and means for opposing the
movement of said pressure plate toward the
diaphragm,

24. A fluid pump comprising a pump

7

chamber having inlet and outlet passages,
a diaphragm operating in said chamber, an
operating connection rigidly engaged with
said diaphragm and a pressure plate yield-
ably thrust toward the diaphragm but lim-
ited in the extent of movement toward the
diaphragm by said operating connection.

25. A fluid pump comprising a pump
chamber having inlet and outlet passages,
a diaphragm operating in said chamber, an
operating connection rigidly engaged with
said diaphragm and a pressure plate yield-
ably thrust toward the diaphragm but lim-
ited in the extent of movement toward the
diaphragm by said operating connection,
said pressure plate having a cupped portion
receiving a part of said operating connec-
tion. '

26. A fluid pump comprising a pump
chamber having inlet and outlet passages,
a diaphragm operating in said chamber, a
pump rod for actuating said diaphragm, a
diaphragm securing collar on said pump
rod, a diaphragm conforming pressure plate
loosely surrounding the rod and mavable
toward the diaphragm into engagement with
said collar and spring means for yielding-
ly holding said pressure plate engaged with
said collar as an abutment.

27. A fluid pump comprising a pump
chamber with inlet and outlet passages, a
pumping element operating in said pump
chamber and having a working stroke of
unvarying magnitude and means for auto-
matically varying the net effective pumping
action of said constant stroke pumping ele-
ment inversely with predetermined cyclic
variations of the pressure on the fluid at the
delivery side of the pump chamber and in-
versely with the suction 1n excess of a pre-
determined suction in the inlet passage.

Signed at New York city in the county of
New York and State of New York, this 11
day of April, A. D. 1927,

ALBERT E. BERDON.

CERTIFICATE OF CORRECTION.

Patent No. 1,647,768,

Granted November 1, 1927, to

ALBERT E. BERDON.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 5, line 122, claim
3, for the word "pump" read "pumped"; and that the said Letters Patent should
ve read with this correction therein that the same may conform to the record of

the case in the Patent Office.

Signed and sealed this 6th day of March,

Seal.

A. D. 1928.

M. J. Moore,
Acting Commissioner of Patents.
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