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This invention relates to an improved form
of sanitary type pump which may be used for
pumping of pickling or curing brines and other
edible liquids and the like. More particularly,
the invention relates to an improved pump for
the pumping of brine and other liquids for cur-
ing and pickling meat and the like.

Pumps of the type used heretofore for sup-
plying brine or similar liquids to the needles
for injection -of the brine into meats and the
like are of the piston, gear or lobe type in which
one or more metallic elements come into direct
contact with the brine so that these elements
are subject to corrosion, with consequent con-
tamination of the brine. Moreover, inasmuch
as it is extremely difficult to prevent leakage of
the brine through the bearings and gaskets sur-
rounding moving parts, the brine acts upon these
bearings and other parts and corrodes them even
if they are formed, as in many cases, of rela-
tively corrosion-resistant metals. In addition,
inasmuch as these pumps must be tightly sealed
to reduce leakage to a mminimum, it is difficult
to service and clean them. )

In accordance with the present invention, the
the brine pump mechanism includes a pair of
connected and movable diaphragms formed of
rubber, synthetic rubber or other similar ma-
terial arranged in such a way that these di-
aphragms may be moved to and fro by means
of fluid pressure so as to assure g substantially
continuous . pumping operation,

More particularly, the new brine pump is
formed of highly corrosion-resistant material
and having the diaphragms and casings arranged
in such a way as to afford easy access to the in-
terior of the pump for cleaning and servicing.
Moreover, all of the moving elements of the ap-
paratus except the diaphragms are protected
from contact with the brine or other corrosive
liquid. :

A particular feature of the present invention
is an improved form of valve mechanism where-
by a quick change in the direction of movement

of the diaphragms by shifting of the connec-.

tions to a fluid pressure source may be obtained
in order to reduce the lag in the pumping op-
eration to a minimum and also to provide a posi-
tive operation of the valve without the need for
springs or other supplemental actuating mech-
anism other than the reciprocation of the di-
aphragms themselves.

Another feature of the invention is the pro-
vision of a manual starting mechanism for the
pump which may. be rendered effective to start
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2
the pumping operation in the event that the
pump requires assistance in starting, for any
reason.

An additional feature of the invention is the
provigion of: cleanout and inspection ports
whereby - the condition of the pump chambers
can pe readily ascertained and the chambers can
be easily cleaned without tearing down the
pump.

For a better understanding of the present in-
vention, reference may be had to the accom-
panying drawings, in which:

Fig. 1 is 'a view in elevation of a pump em-
bodying the present invention;

Fig. 2 is a view in vertical section through
the pump;

Fig. 3 is an end view of the pumping mech-
anism disclosed in Fig., 1 with a portlon of a
cover plate broken away;

Fig. 4 is & view in section taken on line 4—4
of Fig. 2; and

Fig. b is a view in section taken on line 5—5
of Fig. 4 with certain of the parts shown in
dotted lines.

The pump chosen for purposes of illustration
is a dual chamber type of pump suitable for sup-
plying a substantially continuous flow of brine
or other liquid for curing meat and for other
similar purposes.

Referring now to Figs. 1 and 2 of the draw-
ing, a typical two chamber pump may have a
pair of pump chambers {0 and ii arranged at
opposite ends of a casing member 12 within,
which is mounted the control valve 18 for the
systern and other actuating elements of the
pump. As shown in Fig. 4, the casing member
{2 is of hollow cylindrical shape and has a sup-
porting base {4 of inverted channel shape hav-
ing an outwardly extending flange {5 around its
lower edge. The exact shape of the casing 12
and the base {4 are not important.

The pump casings (0 and {{ are alike, and
therefore, only one of them will be described.
As shown in Fig. 1, the casing {0 includes an
inner casing section I8 of a dish-like or concavo-
convex shape which may be cast integrally with
the casing (2. The casing section I8 is pro-
vided with a central aperture 20 in alignment
with casing 12. The outer end of the casing {0
is formed of another concavo-convex casing sec-
tion 2! which is secured to the inner casing sec-
tion 18 by means of a series of bolts 22 around
their peripheries. Interposed between the edges
of the casing sections I8 and 21 is the edge of
a disk-like flexible diaphragm 23 which may be
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formed of natural rubber, synthetic rubber, flex-
ible plastic material, impregnated fabric or the
like. The diaphragm 23 is of such size and
exibility that it can be displaced readily from
contact with the inner wall of the casing secticn
i8 into contact with the inner wall of the casing
section 2i.

The outer casing section 21 is provided with a
cylindricsl tubular extension 27 having mounted
in its end a glass pane or panel 28 to permit ready
inspection of the interior of the pump casing 9
on the outside of the diaphragm 23. The pane or
panel 28 may be mounted in.a hinged frame or it
may be securely screwed to the end of the collar
2% in liquid-tight relation but in such'a way that
it can be removed or opened to permit access to
the interior of the casing {8. .

The diaghragm 23 in the pump chamber {6 is
connected to the diaphragm 23 in the pump cham-
ber i1 by means of a rod ¢r shaft 36 which extends
lengthwise tarough the casing section {2 and is
guided in the downwardly extending web-31 which
extends lengthwise of the casing {2 as best-shown
inFigs. 2 and 4. Theweb#lis generally rectangu-
lar in cross-section in- its upper-portion and has
- oytindrical barrel-82 at its lower end.

"The ‘control valve 13 is mounted in a bore 33
‘extending lengthwise through the barrel 32. AlS0,
the web 2{ supports an actuating shaft 34 by
tneans of ‘which-the valve 18 is controiled as will
foe ‘explainéd hereafter. The shaff &4 carries on
its opposite ends a pair-of downwardly extending
arms-85-and §8 ‘which are provided with aper-
tures 35¢ and 3% through which the piston rod
26-extends gnd in which the piston rod is freely
movable.

The chambers ¢ and il are separated from
each other by means of -a partition 87 extending
transversely of the casing ‘and formed integral
therewithras indicated in'Fig. 4.

The diaphragms 23 and 29 are connected te op-
pésiteends of “the rod 30 by means of plates 3y
and -39 on opposite-sides of the diaphragm and by
means of nuts 40 threaded on the outer-ends of
‘the shatt so that the shaft-partakes of the move-
tnents of the'disphragms in opposite directions.

The “diaphragms “are moved - back -and forth
within the pump-chambers18-and {1 by means of
water, air or other fluid pressure supplied from
an exterior-sourte under the'control of the valve
43, 'The-irivention will be described hereinaiter
with reference to the use of water for driving the
pump although ~compressed air or -the like - is
equally suitable. The valve 13 “is “constructed

and arranged to supply water to-one of the pump °

chambers 1@ and't | behind the diaphragm there-
in and discharge water “from the other pump
chamber -thereby “moving the -piston rod 33 ‘in
‘one direction. ‘When the-diaphragms come up
against the waltof the-chambers, the water is di-
rected into the other chamber-and the-diaphragms
‘are moved in the cpposite direction.

The brine or-other liguid tobe pumped is drawn
into the pump chambers {0 and { | and discharged

therefrom in-the Zones on the opposite sides of *

the diaphragms from- that to which the water is
‘delivered. Movement of the-diaphragm 23, for
example,; to-the right from the position shown in
Fig. 1, will draw brine into the pump chamber 10
to the left of the diaphragm while at the same
tinie brine is forced from the portion of the pump
chamber {i to the right of the dlaphragm 29 as
the “water pressure forces’the diaphragm 2§ -to
the right.

‘The pump is provided ‘with .a:brine inlet: 4l
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(Figs. 1 and 3) at about the center of the base {4
and a brine outlet 42 on the opposite side of the
base. Only the details of the outlet 42 ond its
connections are shown in Figs. 2 and 3 but they
are generally similar to the inlet connections.
The outlet 42 is connected to a conduit 43 extend-
ing lengthwise of the base {4. The conduit is pro-
vided with oppositely acting ball check valves 44
and 45 at its opposite érids, these valves, in turn,
being connected by the conduits £8 and 47 to the

‘sxtensions 271 and 48 of the chambers 1§ and ii.

These check valves permit flow of the brine out of
the chambers §8 and {t. The inlet 41 is similarly

‘¢onnected “by means-of a U-shaped conduit 48

(Fig. '3) ‘having ‘interposed check valves (not
shown) ‘to the extensions 27 and 48. It will be
understood that ‘the check valves in the conduit
49 are so arranged as to permit the brine to flow
into the pump chambers 18 and {{ while prevent-
ing it from fowing backwardly to the inlet 41.
‘7The pump -ehamiers ‘14-and -4 -are provided

‘with -discharge faucets or:spigots-Bl and §2 near

the top thereof'so that-air can-be discharged from

+the chambers'when the pump-is first set intc op-

eration.

YThe valve {3 for ‘controlling the operation of
the pump is ‘especially -effective in - controlling
the operation of the pump and is dependent sole-
1y ‘upon ‘fuid - pressure and-the movement of the

ldiaphragms'for its - actuation-<so -that it is sub-
Stantially ’foolpr‘oof~‘~in~-‘oberasidn. “TPhe details of
the controlvalve -i8 and-its-connections-are bes

shown -in ‘Tigs. 4-and 5. ‘Fhe valve elements are

“fitted within the bore 33 of-the-webk-31 so that op-

posite ends-of -the -valve -assembly -are -in contact
with thewater in-the spa,ee-"between the partition
37-and the digphragms 23-and 28. The valve

-consists of ‘a“sleeve member:55 which is provided
‘in one -sice ‘with-a -cut -out portion - forming a

groove 56" in-communication with-a passage 57 to
which water under -pressure ‘is ‘supplied from-a
suitable'source. The groove' 5§ is'provided with a

‘pagsage ‘or -port -39 ~communicating ‘with the in-

terior of the sleeve 55. "The-sleeve-§5 also has a

‘pair of ports'66-and 61 (Fig. 5) ,“which, as shown

in Fig. 5, are'contected to a-discharge passage 64
‘on the-oppésite side-of the pump. In addition to
‘the ports referred to-above, the-sleeve ¥5 has an-
other pairéf-return ports-85 and 66 which comi-
munieafe with ‘the ‘grooves-§7 and-§8, respec-
tively, running lengthwise-of the sleeve-and com-
municating with the pump chambers-i§ and 1.

Aslide ‘valve plunger '78 “is-slidably mounted

“within the sleeve §5-and ¢ontrols-the flow of liquid

throush the various‘ports réferred to above. The
plunger 10 ‘includes  a “centrally located - piston
member 11 having ‘a plurality of radial passages
12 therein - permitting - liquid -to flow -from the
passage-or-port-59-into’the center longitudinally

‘exténding ‘bore 13 when the passages 12-are in

alignment with the port 59. On opposite sides
of -the' piston T1-ate-a pair of pistons 74 and 15
which agct “as “valves to -alternately cover and
uncover -the ports 69 and-6l. In the position
shown in Fig:'5, the port 60 is'uncovered by the
piston 14 and the port'81-is covered by the piston
15. Fhe slide valve 79 has tubular ‘guide sleeves
16-and 11 at its opposite ends which are slidably
i*eceived.-in»en’d closures or - rings 78-and 19 se-
cured in-the:endsof the sleeve 55. -These rings
limit- the- movement of the' slide valve 76 ‘and
substantially seal the endsof the'sleeve 35. At
opposite ends of the pistons 14 and 15 are. pas-
sages 80:and:8 {:extending from: the:exterior of the
sleeves 16:and 11:to:the hore:13. -Additional
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groups .of passages 80a and 8ia extend through
‘the sleeves 16 and 17 outwardly of the passages
:80 and 81, respectively. - .

Slidably mounted in the bore 13 is a control
-plunger 82 which has piston-like enlargements
83 and 84 at its opposite ends in. liquid-tight
engagement with the sleeves 76 and 11. The
major portion of the control plunger 82 is of
reduced section so that the plunger fits loosely
within the bore. 13 except at its mid-portion
where a. piston 85 is provided. The control
‘plunger 82 is slidable back and forth in the slide
valve 10 to move the piston 85 from one side of
the radial passages 12 to the other. The pistons
83 and 84 are spaced so that they do not com-
pletely close the passages 80 and 81 at opposite
ends of the pistons 74 and 75 simultaneously.
“The pistons 83 and 84 can-cover both groups of
‘passages 80c and 8la or uncover either group
selectively. . )

In operation of the pump and with the parts
In the position shown in Figs. 1 and 5, the water
under pressure flows- through the passage 59
around the exterior of the slide valve 70 between
the pistons 71 and 75, out through the passage
66 and the groove 68 into the pump casing i1
behind the diaphragm 28, thereby urging it to
the right and forcing brine in the chamber on
the right-hand side of the diaphragm out through
the discharge passage 42. The diaphragm 23 at
the same time is moving to the right so that the
brine is being drawn into the chamber {0 to the
left of the diaphragm through the inlet port 41,
The water in chamber 10 flows through the pas-
sage 67, port 65 to the outlet port 60 and is dis-
charged through the passage 64. As the dia-
phragm and the piston rod 30 approach the limit
of travel, the retaining plate for the diaphragm
23 engages the left-hand end of the shaft 34 and
begins to displace it to the right. . Inasmuch as
the plates 35 and 36 are substantiaily in contact
with opposite ends of the control plunger 82, the
control plunger begins to move to the right. As
a resulf, the piston 85 on the plunger 82 moves

into a position first covering and then uncover-

ing the radial passages 712 and closing the ports
80z and uncovering the ports 8!a so that the pis-
ton 85 is then to the right of the passages 72.
Continued movement of the rod 34 will finally
bring the plate 35 into engagement with the end
of the sleeve 76 and will begin to displace the
slide valve plunger 7€ toward the right. Nothing
occurs except a slight reduction in the rate of
flow of water through the inlet port 59 wuntil
the radial passages 12 come into alignment with
the port 59. At that time, water under pres-
sure will be forced through the passages 12 and
inasmuch as the plunger piston 85 is to the right
of these passages, the water will flow to the left
along the passage 73 and be discharged between
the outer end of the piston 74 and the closure
ring 18, thereby forcing the entire slide valve
plunger 70 rapidly to the right and reversing the
connections between the water inlet port and the
bump chambers. Water to the right of the piston
75 is discharged through the ports 8ic inasmuch
as they are uncovered by the piston 84 and at
least one of them is outside the closure ring 19
at all times, as shown in Fig, 5. With the slide
valve plunger shifted to the right, the water
‘then flows through the passage 65, the groove 67
into the pump chamber 10 behind the diaphragm
23 forcing it and the connected diaphragm 29 to
the left. The water behind the diaphragm 29 is

forced through the groove 68, the port 66 into.
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6 .
the discharge port 61 and out through the dis—
charge connection 64 while brine is then drawn
into the pump chamber ({1 to the right of the
diaphragm 29 from the inlet 41 and the brine to
the left of the diaphragm 23 is discharged from

the pump casing through the outlet 42.
From the preceding description of a typical
operating cycle, it will be understood that the
control valve is completely responsive to the

‘movement of the diaphragms and to the pressure

of the water and that it is unnecessary to provide:
springs or toggle mechanisms for snapping the
valve rapidly from one position to another, re-
versing the cycle.

Under some circumstances, for example, if the

-pump has not been operating for a long period of

time, it may need assistance to start it operating.
In order to start the pump under these condi~
tions, the rod 34 is provided with rack teeth 86
which may be engaged by a gear 87 on the end of
8 shaft 88 mounted in a bushing 89 on the top of
the casing 12. The shaft is rotated by a hand-
wheel 98 to shift the rod 34 back and forth to
loosen and start the pump. .

Inadvertent movement of the valve plunger 10
may be prevented by forming cam surfaces 91
and 82 between the piston Ti and the pistons 74
and 75-and mounting a spring biased plunger
93 in the sleeve 55 for engaging one of .these
cam surfaces and resiliently retaining the plunger
in either of its limit positions. The provision. of
the two cam portions permits the plunger 10 to
be turned end for end, if desired, so that care
in assembly is not required. Alse, if greater
resistance to-movement of the valve plunger ¥§
is desired, two plungers may be included, one
engaging the cam surface §1 and the other en-
gaging the cam surface 82.

While in most cases, a dual chamber pump of
the type deseribed above is satisfactory for pro=
ducing a substantially continuous discharge, two
or more of these pumps may be connecied by
means of a series of check valves like those de-
scribed above to a common source of supply and
discharging through a common conduit to supply
brine without substantial bulsation in the flow.

It will be understood that brine pumps of the:
type described above will be made with stainless;
steel or other corrosion-resistant casing portions:
or fittings wherever contact with the brine may
occur, with the exeception of the diaphragms.
In the inferest of economy, the casing section
12 and the various actuating elements such as the
valve and the like may be formed of aluminum,
brass or bronze while the shaft 20 and the outer
clamping discs and nuts 38 and 48 angd the outer
casing sections 24 and the fittings for conveying
the brine may be formed of Monel, stainless steel
or the like or even of glass or other similar ma-
terials. .

From the preceding description of a typical
pump- embodying the present invention, it will
be apparent that we have provided a brine pump-
ing apparatus which is simple, highly reliable in
operation and meets all sanitary requirements as
well as being foolproof and positive in operation.
It may be understood, of course; that the size of
the pump may be varied depending upon require-
ments and that there may be modifications in
the shape and design of the various parts of the
bump.. Therefore, the form of the invention dis-
closed herein should be considered as illustra-
tive and not as limiting the scope of the follow~
ing claims. . o :
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“We-glaim:

1. A dual diaphragm pump comprising & hol-
low casing, inner disk-like housing members ab
‘opposite ends of said casing and having.openings
therein communicating with oppesite ends of said
casing, outer disk-like housing members con-
fronting said inner housing members and defin-
4ng - therewith pump chambers, -flexibie - dia-
phragms dividing said chambers into:inner and
oyter compartments, a paytition ab about - the
middle of said casing, a first rod slidably mounted
in said-partition, means at the opposite ends of
said ‘rod connecting it to said diaphragres, &
second rod slidably mounted for endwise move-
ment in said partition parallel with said first
rod, end plates on said second rod engageable
‘with the means at the ends of said first rod for
shifting the second rod endwise, a.-valve mounted
in said partition for supplying fluid under pres-
sure selectively to the ocuter ends of said casing
for displacing said diaphragms, means on said
valye engageable by said end plates in response to
displacement of said diaphragms for actuating
said valve to supply fuid to and discharge it from
opposite ends of said casing alternately a man-
vally movable member mounted in said partition,
and -means to connect said member with said
second rod to move the latter and actuate said
yalve.

2, A control valve comprising a valve casing,
a sleeve in said casing having an intake port to
be connected to a source of fluid under pressure,
a pair of discharge ports on oppesite sides of said
intake port and a pair of return ports for dis-
charging fluid from said casing, a valve member
slidable axialiy of said sleeve and having end por-
tions projecting beyond the ends of said sleeve,
end closure members in said sleeve slidably re-
ceiving said.end portions, piston elements on said
valve member spaced apart a lesser distance than
the spacing between said discharge ports to cover
both of said discharge ports simultaneously or
selectively uncover one of them, another piston
element on said valve member movable there-
with to either side of said intake port and to a
position covering it when both the discharge ports
are covered, an axial bore extending from end to
end of said valve member, radial passages in
said another piston element for delivering fluid

from said intake port to said bore when the lat- 5

ter is covered by said another piston, a- control
rod slidable axially of said bore and extending
outwardly beyond the ends of said valve member,
an enlargement on said rod movable selectively
therewith to opposite sides of said radial ports to
direct fluid therefrom along said bore, ports in
said valve member outwardly of said spaced apart
piston elements connecting said bore to the slesve
between said end closures and said spaced apart

piston elements, and means on the opposite ends ¥

of said control rod for selectively covering and
uncovering the last-mentioned ports.

3. A snap-action valve, comprising a casing, a
sleeve in said casing having a centrally located
intake port for connection with a source of fluid
under pressure, a pair of spaced apart return
ports on opposite sides of said intake port and a
pair of discharge ports spaced apart oufwardly
of said return ports, a slide valve plunger recip-
rocable in said sleeve, piston members at oppo-
site ends of said plunger spaced apart a distance
less than the distance between said discharge
ports to cover one of the latter and uncover the
other at the ends of its reciprocating movement

and cover both when the plunger is substantially
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centrally positioned in said sleeve, a centraily
located piston member on said plunger movable
therewith from one side of said intake port to
the other and covering said intake port in a cen-
tral position of said plunger in said sleeve, an
axial bore in said plunger, radial passages ex-
tending from the outer periphery of the cenfrally
located piston member to said axial bore, a con-
trol rod in said bore, means on said rod and said
plunger for directing fluid fiowing through said
radial passages when said intake port is covered
by said centrally located piston selectively to one
end of said piunger to shift said plunger bodily,
ports at opposite ends of said slide valve plunger,
means at opposite ends of -said control rod to
cover and uncover the last-mentioned ports, said
rod and said plunger being shiftable successively
to divert fluid through said valve to suddenly
shift said plunger reversing the flow of fluid
through said valve.

4. A snap-action valve comprising a casing, a
sleeve in said casing having an intake port, a
pair of spaced apart discharge ports on opposite
sides of said port and a pair of spaced apart re-
surn ports, a valve member slidably mounted for
axial movement in said sleeve, said valve member
having a centrally located piston and spaced
apart enlargements adjacent its opposite ends,
said piston and enlargements being spaced to
cover said intake and discharge ports simulta-
neocusly and to-uncover said intake port and se-
lectively one of said discharge ports to connect
one of said return ports with the intake port and
the other return port with the uncovered dis-
charge port, a bore extending lengthwise of said
valve member, substantially radial passages ex-
tending through said piston for connecting said
bore with said intake port when the latter is
covered by said piston, hollow extensions on the
ends of said valve member, end closures for said
sieeve slidably receiving said extensions, a con-
trol rod slidable axially of said bore having en-
Iargements at its ends fitting in said extensions
and an enlargement at about its mid-portion for
covering and uncovering said radial passages,
said control rod being shiftable to either side of
said radial passages, and passages at the outer
ends of said enlargements of said valve member
for introducing fluid from said bore between said
end closures and said enlargements.

5. A snap-action valve comprising a casing, a
sleeve in said casing having an inlet port, a pair
of spaced apart discharge ports on opposite sides
of said intake port and a pair of spaced apart
return ports, a valve member slidably mounted
for axial movement in said sleeve, said valve
member having a centrally located piston and
spaced apart enlargements adjacent its opposite
ends, said piston and enlargements being spaced
to cover said intake port and selectively one of
said discharge ports to connect one of said return
ports with the intake port and the other return
port with the uncovered discharge port, sleeve
extensions at opposite ends of said valve mem-
ber extending through and beyond the ends of
the casing for shifting said valve member ax-
ially, an axial bore in and extending through
said valve member and said extensions, a control
rod longer than the combined lengths of said
valve member and extensions slidably mounted
in said bore and having its opposite ends pro-
jectable beyond the outer ends of said extensions,
and valve elements at about the middle of and
adjacent to the ends of said control rod and pas-
sages. in said valve member and extensions com-
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