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This invention relates to apparatus for mixing ?uids 
and is speci?cally concerned with apparatus for injecting 
a relatively small quantity of a secondary ?uid into a ?ow 
of a primary ?uid. For example, the invention is con 
cerned with apparatus which will enable a secondary ?uid 
such as a detergent to be injected into water which may 
be used for washing purposes, the water being used 
through a hose or spray gun or like means. 
The object of the invention is to provide a simple form 

of apparatus for injecting a secondary ?uid into the ?ow 
of a primary ?uid which can be easily controlled from a 
position remote from the apparatus. 

According to the invention I provide apparatus for in 
jecting a secondary ?uid into a ?ow of primary ?uid com 
prising a hollow body having an inlet for the primary 
?uid and an outlet for ?uid, a pressure responsive device 
within said body arranged to divide the space within the 
body into a high pressure chamber and a low pressure 
chamber, a passage of restricted cross-section extending 
between said high pressure and low pressure chambers, a 
pumping device connected to said pressure responsive de 
vices, means connecting the pumping device to a supply 
of secondary ?uid and means connecting the pumping de 
vice to the low pressure chamber to pass secondary ?uid 
from the pumping device into the low pressure chamber. 
The pressure responsive device may comprise a bellows 

and the pumping device may be connected to the closed 
end of the bellows, said pumping device comprising a cyl 
inder and co-operating piston, relative movement there 
between being produced by the movement of the close-d 
end of the bellows and said pumping device being connect 
ed to a supply of secondary ?uid for pumping secondary 
?uid into said low pressure chamber. 
According to a speci?c aspect of the invention, I pro 

vide apparatus for injecting a secondary ?uid into a flow 
of a primary ?uid comprising a hollow body having an 
inlet for the primary ?uid and an outlet for ?uid, a pres 
sure responsive device within said body arranged to divide 
the space within the body into a high pressure chamber 
and a low pressure chamber, a passage of restricted cross 
section extending between said high pressure and low pres 
sure chambers, a cylinder connected to the body and hav 
ing a piston working therein which is connected to the 
pressure responsive device for movement therewith, means 
connecting the cylinder to a supply of secondary ?uid and 
means connecting the interior of the cylinder with the 
low pressure chamber to pass secondary ?uid from the 
cylinder into the low pressure chamber. 
The apparatus is illustrated in one embodiment in the 

accompanying drawings, wherein, 
FIGURE 1 is a section through one form of apparatus, 

and, 
FIGURE 2 is a plan view. 
In the apparatus shown in the accompanying drawings, 

the hollow body comprises a substantially cylindrical body 
having an upper part 10 which is connected in ?uid-tight 
manner with a lower part 11 and secured thereto by a 
plurality of screws 12 and the upper part 10 of the body 
is provided with an inlet 13 which can be connected to a 
suitable supply of cold or hot water whilst the lower part 
11 of the body is provided with an outlet 14 to which may 
be connected the end of a hose leading to a jet or spray 

10 

15 

20 

25 

35 

45 

50 

55 

70 

2 
gun or the like in cases where the apparatus is used for 
washing purposes. 
The base of the apparatus is closed by a plate 15 in 

the centre of which is an upwardly extending hollow boss 
16 forming a bearing for sliding engagement by the lower 
end of stem 17 which extends axially upwards into the 
body and has its upper end externally threaded and se 
cured in an axial opening in the lower end of a piston 18. 
The piston 18 is slidably engaged within a cylinder 19 

formed in the upper wall 20 of the cylindrical body, and 
at its upper end the cylinder has secured thereto a con 
nection 21 which has a pipe 22 leading to a supply of the 
secondary ?uid, so that the pipe 22 forms the inlet supply 
for the cylinder 19. The connection 21 includes a screwed 
plug 23 which screws into the upper end of the cylinder 
19 and which has, extending therethrough, an axial pas 
sage 24 in which is housed a spring controlled ball valve 
25 acting as a non-return valve. 
The piston 18 has an axial passage 26 extending there 

through to communicate with the passage 24 through the 
screwed plug and a further non-return spring controlled 
ball valve 27 is located within the axial passage 26. Final 
ly, there is a transverse passage 28 extending from the 
axial passage 26 through the piston to the underside or 
low pressure side thereof so as to provide a connection 
via pipe 22 passages 24 and 26 with the interior of the 
bellows 29. 
The bellows 2&9 has its upper end clamped between an 

upper plate 36 and a lower plate 31, this lower plate 31 
being formed integrally with the piston 18 and the two 
plates being clamped together by suitable screws to ?rmly 
secure the upper end of the bellows 29. 
The lower end of the bellows is secured to a ring 32 

anchored into an inwardly extending ?ange 33 in the low 
er part 11. 
With reference to FIGURE 1, at one side the upper 

and lower body parts have projections 34 and 35 respec 
tively and formed therein is a passage 36 which consti 
tutes the passage of restricted cross-section providing 
communication between the high pressure space 37 on 
the one side of the bellows and the low pressure space 38 
on the other side or interior of the bellows. At its upper 
and lower end respectively, the passage 36 is in communi 
cation with the spaces 37 and 38 respectively by means 
of openings 39, 4%) in the wall of the upper and lower body 
parts respectively. 
The upper end of the passage 36 is internally threaded 

and has engaged therein a screw plug 41, the lower end 
of which is adapted to project across the opening 39 so 
that by adjusting the position of the screw plug 31 the 
operative cross-sectional area of opening 39 can be varied 
to adjust the restriction on the ?ow from the high pres 
sure chamber 37 to the low pressure chamber 38 thus 
varying the differential pressure across the bellows 29. 
The extreme upper end of the passage 36 is closed by 

a plug 42 with a spring 43 acting between this plug and 
the upper end of the plug 41 to prevent any unintentional 
rotation of plug 41 during operation of the device. 
When used, the inlet 13 of the apparatus is connected 

to a suitable supply of cold water such as a main supply, 
or hot water, and the outlet 14 is connected to the remote 
position where the washing or other operation is to take 
place. For example, a ?exible hose may connect the 
outlet 14 to a jet or spray gun. 
When such jet or spray gun at the outlet is opened 

up the ?ow of cold water through the apparatus creates 
a differential pressure across the bellows 29, resulting in 
contraction of the bellows to move the stem 17 and pis 
ton 18 downwardly so that a quantity of the secondary 
?uid is drawn into the cylinder 19 and remains therein 
so long as the jet or spray gun is kept open and there is 
?ow through the apparatus. When the jet or spray gun 
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is closed and the ?ow through the apparatus ceases the 
differential pressure disappears and the bellows 29 re 
turns to its original position, resulting in that the piston 
18 displaces the quantity of secondary ?uid from the 
cylinder 19 past ball valve 27 and via passage 28 into 
the chamber 38 where it is mixed with the cold water 
remaining in the apparatus, and the next time the jet 
or spray gun is operated the desired quantity of second 
ary ?uid is dispensed along with the cold water. 

Thus, where the secondary ?uid is a detergent for 
washing purposes the operator can obtain a quantity of 
secondary ?uid whenever desired by simply momentarily 
shutting off the jet or spray gun to cause the quantity 
of secondary ?uid to be discharged into the cold water 
for use when the jet or spray gun is next opened up. 
Thus, by simple operation of a trigger or valve at the 
remote point the quantity of secondary ?uid can be dis 
pensed into the water as and when required without any 
signi?cant interruption of the washing or other operation 
which is being carried out. When the outlet is opened 
up again the detergent is dispensed with the cold water 
for a limited period and then, so long as the ?ow remains 
uninterrupted, clear water is available for rinsing. In 
stead of control being by means of valve or like in the 
outlet, it may equally well be by means of a valve in 
the inlet supply. 

In an alternative arrangement, the piston of the dis 
penser may be formed in, or provided in, an end wall 
of the hollow body and the cylinder may be connected 
to the closed end of the bellows and it should be appre 
ciated that in place of a piston and cylinder, any other 
form of pumping device may be employed deriving its 
operative movement from the movement of the bellows. 
What I claim then is: 
1. Apparatus for injecting a secondary ?uid into a ?ow 

of primary ?uid comprising a hollow body of substan 
tially cylindrical form having an inlet for the primary 
?uid at one end and an outlet for ?uid at the other end, 
a pressure responsive bellows disposed within the body 
to divide the interior thereof into a high pressure cham 
ber and a low pressure chamber, there being a passage 
of restricted cross~section extending between the high 
and low pressure chambers, a pumping device compris 
ing a cylinder and a piston slidable therein, means con 
necting said pumping device to the closed end of the 
bellows whereby movement of said bellows produces 
relative movement between said cylinder and piston, 
means connecting said pumping device to a supply of a 
secondary ?uid, and means connecting said pumping 
device to the low pressure chamber. 

2. Apparatus for injecting a secondary ?uid into a 
?ow of primary ?uid comprising a hollow body having 
a cylindrical interior, a pressure responsive device dis~ 
posed within the interior of the body and forming a 
movable partition extending across the interior of the 
body transverse to the axis thereof, which partition 
divides the interior of the body into a high pressure 
chamber at one end of the body and a low pressure 
chamber at the axially opposite end thereof, an inlet for 
the primary ?uid into the high pressure chamber, an 
outlet for the primary ?uid, and secondary ?uid injected 
therein, from the low pressure chamber, there being a 
permanently open passage of restricted cross-section ex 
tending through the body, through which ?uid ?ows, 
from the high pressure chamber to the low pressure 
chamber, the restriction upon ?ow created by said pas 
sage resulting in a difference in ?uid pressure between 
said high and low pressure chambers and resultant dif 
ferential pressure acting upon said pressure responsive 
device causing movement thereof in the direction of 
said axis, a pumping device, disposed within said body 
and comprising a cylinder and a piston, means connect 
ing said pumping device to said pressure responsive de 
vice whereby movement of said pressure responsive de 
vice resultant from said differential pressure causes rela 
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4 
tive movement between said piston and cylinder, said 
pumping device having an inlet and discharge, means 
connecting the inlet of said pumping device to a supply 
of a secondary ?uid and means connecting the discharge 
of said pumping device to the interior of the hollow 
body. 

3. Apparatus for injecting a secondary ?uid into a ?ow 
of primary ?uid comprising a hollow body having a cylin 
drical interior, a pressure responsive device disposed with 
in the interior of the body and forming a movable 
partition extending across the interior of the body trans 
verse to the axis thereof, which partition divides the in 
terior of the body into a high pressure chamber at one end 
of the body and a low pressure chamber as the axially 
opposite end thereof, an inlet for the primary ?uid into 
the high pressure chamber, an outlet for the primary ?uid, 
and secondary ?uid injected therein, from the low pressure 
chamber, the body, at one side thereof, having a projec 
tion on its wall with a permanently open passage of 
restricted cross-section extending through the projection 
and communicating at its end with the high and low pres 
sure chambers through openings in the wall of the body 
through which passage ?uid ?ows from the high pressure 
chamber to the low pressure chamber, the restriction upon 
?ow created by said passage resulting in a difference in 
?uid pressure between said high and low pressure cham 
bers and resultant differential pressure acting upon said 
pressure responsive device causing movement thereof in 
the direction of said axis, a pumping device, disposed 
within said body and comprising a cylinder and a piston, 
means connecting said pumping device to said pressure 
responsive device whereby movement of said pressure 
responsive device resultant from said differential pres~ 
sure causes relative movement between said piston and 
cylinder, said pumping device having an inlet and dis 
charge, means connecting the inlet of said pumping device 
to a supply of a secondary ?uid and means connecting 
the discharge of said pumping device to the interior of 
the hollow body. 

4. Apparatus according to claim 3, wherein the said 
opening communicating with the high pressure chamber 
is controlled by a screw plug adjustably mounted in said 
passage of restricted cross-section, said plug being mov 
able to vary the operative cross-sectional area of said 
opening. 

5. Apparatus for injecting a secondary ?uid into a 
?ow of primary ?uid comprising a hollow body having 
a cylindrical interior, a pressure responsive device dis 
posed within the interior of the body and forming a 
movable partition extending across the interior of the 
body transverse to the axis thereof, which partition 
divides the interior of the body into a high pressure 
chamber at one end of the body and a low pressure 
chamber at the axially opposite end thereof, an inlet 
for the primary ?uid into the high pressure chamber, 
an outlet for the primary ?uid, and secondary ?uid in 
jected therein, from the low pressure chamber, there 
being a permanently open passage of restricted cross 
section extending through the body, through which ?uid 
?ows, from the high pressure chamber to the low pres 
sure chamber, the restriction upon ?ow created by said 
passage resulting in a difference in ?uid pressure between 
said high and low pressure chambers and resultant dif 
ferential pressure acting upon said pressure responsive 
device causing movement thereof in the direction of said 
axis, a pumping device comprising, a cylinder provided 
in the end of the body adjacent the primary ?uid inlet, 
a piston connected to the pressure responsive device, 
whereby movement of said pressure responsive device 
resultant from said differential pressure causes relative 
movement between said piston and cylinder, said pump 
ing device having an inlet and discharge, means con 
necting the inlet of said pumping device to a supply of 
a secondary ?uid and means connecting the discharge 
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of said pumping device to the interior of the hollow 
body. 

6. Apparatus for injecting a secondary ?uid into a 
flow of primary ?uid comprising a hollow body having 
a cylindrical interior, a pressure responsive bellows dis 
posed within the interior of the body and forming a 
movable partition extending across the interior of the 
body transverse to the axis thereof, which partition divides 
the interior of the body into a high pressure chamber at 
one end of the body and a low pressure chamber at the 
axially opposite end thereof, an inlet for the primary 
?uid into the high pressure chamber, an outlet for the 
primary ?uid, and secondary ?uid injected therein, from 
the low pressure chamber, there being a permanently 
open passage of restricted cross-section extending through 
the the body, through which ?uid ?ows, from the high 
pressure chamber to the low pressure chamber, the re 
striction upon ?ow created by said passage resulting in 
a difference in ?uid pressure between said high and low 
pressure chambers and resultant differential pressure 
acting upon said pressure responsive bellows causing 
movement thereof in the direction of said axis, a pump 
ing device comprising a cylinder provided in the end of 
the body adjacent the primary ?uid inlet, a piston con 
nected to the pressure responsive bellows, whereby move 
rnent of said pressure responsive bellows resultant from 
said piston and cylinder, said pumping device having an 
inlet and discharge, means connecting the inlet of said 
pumping device to a supply of a secondary ?uid and 
means connecting the discharge of said pumping device 
to the interior of the hollow body. 
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7. Apparatus for injecting a secondary ?uid into a 

flow of primary ?uid comprising a hollow body of sub 
stantially cylindrical form having an inlet for the primary 
?uid at one end and an outlet for ?uid at the other end, 
a pressure responsive bellows disposed within the body 
to divide the interior thereof into a high pressure cham 
ber and a low pressure chamber, there being a passage 
of restricted cross-section extending between the high 
and low pressure chambers, a cylinder provided in the 
end of the body adjacent the primary ?uid inlet, a piston 
connected to the closed end of the bellows adjacent the 
primary ?uid inlet, the piston having extending there 
through a passage which provides communication be 
tween the interior of the cylinder and the interior of the 
bellows, which latter forms the low pressure chamber, 
means connecting the cylinder to a supply of secondary 
?uid and means connecting the interior of the cylinder 
to the low pressure chamber. 
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