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The invention relates to a device for introducing a 
liquid into a stream of pressurised gas to provide a mix 
ture of liquid and gas of predetermined proportions and 
is concerned with an improvement in or modification of 
the invention described and claimed in U.S. patent appli 
cation No. 26,873, filed May 4, 1960, now Patent No. 
3,068,885 issued Dec. 18, 1962. 
An object of the present invention is to provide a de 

vice which is more compact and cheaper to produce than 
the devices described in the aforesaid specification. 

According to the present invention a device for intro 
ducing a liquid into a stream of pressurised gas com 
prises a housing having an inlet and an outlet through 
which, in operation, a stream of pressurised gas is passed, 
the housing having an internal partition positioned in the 
flow-path between the inlet and the outlet and containing 
an annular valve seat; the device also comprising a valve 
member, engageable with the seat and arranged to be 
lifted therefrom against a bias by the flow of gas through 
the housing, the valve member being mounted on a guid 
ing stem having a longitudinal throughway therein, ar 
ranged to communicate at the end thereof remote from 
the valve member with a source of liquid at a pressure 
substantially equal to the pressure of the gas upstream 
of the valve seat and at the other end thereof with an 
orifice in the valve member, arranged to discharge liquid 
into the gas stream in a region of reduced pressure pro 
duced by the flow of gas past the seat, the bias opposing 
the lifting of the valve member being such as to produce 
a pressure drop in gas flowing through the seat, which 
will produce a liquid and gas mixture of the desired 
proportions. 
The seat is conveniently arranged substantially hori 

zontally and the bias opposing the lifting of the valve 
member is effected by the total weight of the valve mem 
ber and the stem. 

Preferably the liquid is contained in a reservoir, posi 
tioned below the valve seat, and the stem extends down 
wardly into the reservoir, the reservoir communicating 
above the level of liquid therein with the upstream side 
of the seating. 
By way of example a lubricator device, for introducing 

a metered quantity of oil into a stream of compressed 
air, will now be described with reference to the accom 
panying drawing, which is an axial section through the 
device. 
The device comprises a valve housing 1, having an 

internally screw-threaded inlet 2 and an internally screw 
threaded outlet 3 to which pipes for conveying the com 
pressed air can be attached. The housing 1 is mounted 
on top of a reservoir for oil comprising a cylindrical wall 
4 of glass or other transparent material, closed at its 
lower end by an end-plate 5. Sealing rings 6 are located 
at each end of the cylindrical wall 4. The reservoir 
contains a concentric tube 7 of which the upper end is 
belled at 12 and is located by a screwed collar 8 placed 
around the tube 7 and engaged in a hole 9 in the under 
neath side of the housing 1. The lower end of the tube 
7 is located in a central hole in the end plate 5 and is 
engaged and held in tension by a screwed plug 10. A 
sealing ring 11 is located between plug 10 and the end 
plate 5. The plug 10 is removed when the reservoir is 
to be drained or filled or when the device is to be dis 
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mantled for cleaning. The collar 8 and the tube 7 
have a row of radially-aligned holes 13 formed thereon 
and which communicate with an inclined passage 14, com 
municating with the inlet 2; thus air flowing into the 
inlet 2 will pass to the interior of the tube 7. The tube 
7 has a second row of holes 15 adjacent the top of the 
reservoir and a third row of holes 16 adjacent the bottom 
of the reservoir. Before use, the reservoir is filled with 
oil to any desired level, indicated by reference 17, between 
the rows of holes 15 and 16; thus the upper part of the 
reservoir will communicate through holes 15 with the in 
let 2 and will contain air at substantially the inlet pres 
Sure and oil will flow through the holes 16 and rise until 
the levels in the reservoir and the tube 7 are substantially 
the same. The belled end 12 of the tube 7 forms an 
annular seat for a lift valve member 19, which is mounted 
on the top of a tubular stem, located concentrically with 
in the tube 7. The diameter of the lower end of the 
stem 26 is slightly smaller than the internal diameter 
of the tube 7 and thus the lower end of the stem acts to 
guide the stem for vertical movement within the tube 7, 
in response to the rate of flow of air through the inlet 
2. The lower end of the stem 20 also contains an inlet 
ortifice 21, which permits a metered quantity of oil to 
flow up the hollow stem 20, as will hereinafter be de 
scribed. The valve member 19 is attached to the upper 
end of the stem 20 by a screw 23, having a flat 24, formed 
thereon along the whole length of the screw. The top 
face of the valve member 19 has a fine radial groove 25 
formed in it and part of this is covered by the head 26 
of the screw, thereby forming a small diameter outlet 
orifice for the oil. The radial groove 25 is directed in 
the downstream direction, with respect to the air flow, 
and, as will hereinafter be explained, a fine jet of oil 
will issue from the groove 25 and will mix with the air 
stream just downstream of the valve seat and will there 
by form a mist. 
The operation of the device is as follows, when air is 

flowing through the inlet 2, the valve member 19 is lifted 
from its seat 2 and so air is allowed to flow between 
the inlet 2 and the outlet 3. The amount of opening of 
the valve member 19 depends upon the rate of flow of 
compressed air. The valve member produces a pressure 
drop in the air, this depending upon the amount of open 
ing of the valve member 19. Thus the pressure in the 
immediate vicinity of the groove 25 is lower than the 
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pressure of air in the upper part of the reservoir and so 
oil is forced up the tube 20 and emerges as a jet from 
the groove 25. Due to the fineness of the jet, the oil 
is dispersed in the air stream as a mist. The rate of 
flow of oil depends upon the pressure drop produced by 
the opening of the valve member 19 and hence depends 
on the rate of flow through the housing. The loading 
or bias acting on the valve member in opposition to the 
lifting force is provided by the combined weight of the 
valve member 19 and the stem. 20. 
The principle of operation of the device is similar to 

that of the devices described in the aforesaid specifica 
tion; but the present device is more compact, as the valve 
stem 20 also constitutes the oil supply pipe and the valve 
member 19 contains the discharge orifice. Therefore 
separate components are not required as in the devices 
described in the aforesaid specification. 
The tubular valve stem 20 may be made of very light 

material so that the effective density of the tube and 
the oil filling the tube will approximate to that of the 
oil. Thus as the oil level in the reservoir drops, the 
effective weight of the tube and the oil filling it will in 
crease, thereby increasing the pressure drop across the 
valve member to enable the oil to be forced through the 
greater distance to the discharge orifice in the valve mem 
ber. 
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What I claim as my invention and desire to secure 
by Letters Patent of the United States is: 

1. A device for introducing a liquid into a stream of 
pressurised gas comprising a housing having an inlet and 
an outlet through which, in operation, a stream of pres 
surised gas is passed, the housing having an internal parti 
tion positioned in the flow-path between the inlet and the 
outlet and containing an annular substantially horizontal 
valve seat; the device also comprising a valve member, 
engageable with the seat and arranged to be lifted there 
from against a bias by the flow of gas through the hous 
ing; a guiding stem, extending coaxially from the valve 
member and having a longitudinal throughway therein, 
and a reservoir, positioned below the valve seat, said stem 
extending downwardly into the reservoir, the latter com 
municating at a position above the level of the liquid 
therein with the upstream side of the valve seat and said 
throughway communicating at the end thereof adjacent 
said valve member with an orifice in the valve member, 
said orifice comprising a radial groove in the upper sur 
face of the valve member and communicating with the 
longitudinal throughway in the stem and a cover extend 
ing over said groove along at least part of its length, 
said radial groove being positioned to discharge liquid 
into the gas stream in a region of reduced pressure pro 
duced by the flow of gas past the seat, said bias being 
effected by the total weight of the valve member and the 
stem and being such as to produce a pressure drop in gas 
flowing through the seat, and thereby to produce a liquid 
and gas mixture of the desired proportion, said stem 
being made of very light material, whereby the effective 
density of the stem and the liquid contained therein ap 
proximates to that of the liquid. 

2. A device for introducing a liquid into a stream of 
pressurised gas comprising a housing having an inlet and 
an outlet through which, in operation, a stream of pres 
surised gas is passed, the housing having an internai parti 
tion positioned in the flow-path between the inlet and the 
outlet and containing an annular substantially horizontal 
valve seat; the device also comprising a valve member, 
engageable with the seat and arranged to be lifted there 
from against a bias by the flow of gas through the hous 
ing; a guiding stem, extending coaxially from the valve 
member and having a longitudinal throughway therein, 
and a reservoir, positioned below the valve seat, said 
stem extending downwardly into the reservoir, the latter 
communicating at a position above the level of the liquid 
therein with the upstream side of the valve seat and said 
throughway communicating at the end thereof adjacent 
said valve member with an orifice in the valve member, 
said orifice being positioned to discharge liquid into the 
gas stream in a region of reduced pressure produced by 
the flow of gas past the seat, said bias being effected by 
the total weight of the valve member and the stem and 
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4. 
being such as to produce a pressure drop in gas flowing 
through the seat, and thereby to produce a liquid and gas 
mixture of the desired proportion, said stern being mov 
able upwardly and downwardly in a fixed guiding tube 
extending from the reservoir and having a belled upper 
end, constituting the valve seat. 

3. A device as claimed in claim 2 in which the guiding 
tube also acts to hold together the housing and the 
reservoir. 

4. A device for introducing a liquid into a stream of 
pressurised gas comprising a housing having an inlet and 
an outlet through which, in operation, a stream of pres 
surised gas is passed, the housing having an internal parti 
tion positioned in the flow-path between the inlet and the 
outlet and containing an annular substantially horizontal 
valve seat; the device also comprising a valve member, 
engageable with the seat and arranged to be lifted there 
from against a bias by the flow of gas through the hous 
ing; a guiding stem, extending coaxially from the valve 
member and having a longitudinal throughway therein, 
and a reservoir, positioned below the valve seat, said stem 
extending downwardly into the reservoir, the latter com 
municating at a position above the level of the liquid 
therein with the upstream side of the valve seat and said 
throughway communicating at the end thereof adjacent 
said valve member with an orifice in the valve member, 
said orifice comprising a radial groove in the upper sur 
face of the valve member and communicating with the 
longitudinal throughway in the stem and a cover extend 
ing over said groove along at least part of its length, said 
radial groove being positioned to discharge liquid into 
the gas stream in a region of reduced pressure produced 
by the flow of gas past the seat and said bias being effected 
by the total weight of the valve member and the stem 
and being such as to produce a pressure drop in gas flow 
ing through the seat and thereby to produce a liquid and 
gas mixture of the desired proportion. 

5. A device as claimed in claim 4 in which the stem 
is made separately from the valve member and is secured 
thereto by a screw of which the head constitutes the said 
cover extending over said groove along at least part of 
its length. 
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