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1 Claim. ((31. 137M110)‘ 

This invention relates to an air line lubricator in which 
oil is entrained in ?nely divided droplet form in the air 
?owing to a pneumatically-operated device to lubricate the 
parts of the device. 

While the air line lubricator of this invention is de 
signed primarily for such use in conjunction with a 
pneumatically-operated device, it will be appreciated that 
the principles of this invention are applicable to devices 

primarily as a medium for carry~ 
ing oil to a device to be lubricated, such as, for example, 
the apparatus disclosed in our copending application en 
titled “Method and Apparatus for Oil Mist Lubrication,” 
?led March 20, 1952, U. S. Serial No. 277,668, in our 
Patent No. 2,762,457 issued September 21, 1956, and to 
any apparatus in which it may be desired to entrain a 
liquid in ?nely divided droplet form in a gaseous carrier 
medium. 

This invention may be applied to a unit of the type 
comprising a casing or body having a liquid reservoir 
such as a bowl attached thereto and having inlet and 
outlet passages with means de?ning a ?rst path or passage 
way establishing communication between the inlet and 
the space above the level of liquid in the reservoir and a 
second path or passageway from such space to the outlet 
passage. Means are provided in the ?rst path for en 
training the liquid in ?nely divided droplet form in the 
pressurized gaseous medium ?owing from the inlet to 
the outlet. With such a unit, the larger droplets that‘are 
too heavy to be carried by the gaseous medium may ?ow 
back into the reservoir. 

According to an important feature of this invention, 
a by-pass passageway is provided right in the unit between 
the inlet passage and the outlet passage with a pressure 
actuated valve in this by-pass passageway. The valve is 
arranged to open when the differential in pressure be 
tween the pressure at the inlet and the pressure at the 
outlet exceeds a predetermined value. This value is 
determined by the operation of the means for entraining 
the liquid in the gaseous medium, which means operates 
ef?ciently at ?ows up to a predetermined ?ow rate but 
does not operate e?ciently above that ?ow rate. ‘Accord 
ingly, the predetermined differential in pressure required 
to open the valve is adjusted so that the ?ow through the 
path in which the liquid is entrained in the gaseous me 
dium does not exceed the value above which such oper 
ation is inefficient. 

It may be noted that in most prior art constructions, 
a straight venturi arrangement is used to create pressure 
to pick up and atomize oil and such constructions operate 
e?iciently only over a very limited range of flow rates. 

It has been found that by the provision of the by-pass 
passageway and the by-pass valve arrangement right in the 
lubricator unit, highly advantageous results are achieved 
from a practical standpoint because a single unit may be 
adjusted for use in applications involving extremes in 
pressure and ?ow requirements and such a unit may be 
‘cheaply mass-produced while otherwise a multitude of 

‘United States Patent C) 

10 

15 

25 

30 

35 

40 

us. ca 

50 

60 

70 

2,835,267 
Patented May 20, 1958 

C6 

2 
custom designed units, each sized and designed for a 
particular type of service, would be required. 
A more speci?c feature of the present invention is con~ 

cerned with the structure for dividing the flow between the 
path in which the liquid is entrained in the gaseous me 
dium and the by-pass passageway. According to this 
feature, a tubular member is disposed centrally in the inlet 
passage in alignment with the ?ow of ?uid therein for 
communication with the path in which the liquid is en 
trained in the gaseous medium, the inlet passage being in 
communication with the by-pass passageway about the 
outside of the tubular member. 
The advantage of this arrangement is that the tubular 

member receives high velocity flow and a smooth ?ow is 
maintained through the entrainment path irrespective of 
variations in the ?ow through the by-pass path. If the 
intake to the entrainment path were at an angle to the 
direction of flow from the inlet, the flow of the gaseous 
medium thereacross when the by-pass passageway is open 
might tend to produce a venturi e?ect or undue turbulence 
preventing proper ?ow through the entrainment path. 

Further, this arrangement permits a simple and easily 
and economically manufacturable valve construction 
forming a further speci?c feature of this invention. In 
particular, the tubular member is arranged to project 
from a wall facing the inlet passage and a valve member 
is provided having a central aperture receiving the tubular 
member with a helical compression spring between the 
valve member and the wall arranged to seat the valve 
member against a valve seat around the inlet passage in 
facing relation to the wall. 

In one preferred arrangement, the valve member may 
be movable relative to the tubular member and in another 
preferred arrangement, the valve member may be secured 
to the tubular member but may ?ex toward and away 
from the valve seat. In either case, it will be appreciated 
that the tubular member, in addition to serving as a highly 
advantageous intake for the entrainment path, also serves 
as a guide and support means for the valve member. 
Another speci?c feature of the invention resides in a 

particular form of mixing for inducing ?ow of the liquid 
into the path of the pressurized gaseous medium and for 
providing a ?ne spray. According to this feature, the en 
trainment path includes a passage having a portion of 
limited length and of greatly enlarged cross-sectional area 
with means for supplying liquid into the side of that 
portion. The gaseous medium ?owing past the portion 
will produce a negative pressure or suction su?‘icient to 
draw the liquid into the path of the medium. 

It has been found that the best results are achieved 
when the cross-sectional area of the passage on the down 
stream side of such portion is slightly greater than the 
cross-sectional area of the passage on the upstream side 
of such portion, and the mixing structure is preferably 
so constructed. 

According to a still further feature of the invention, 
a member is arranged at the junction between the bypass 
passageway and the outlet passage which is arranged to 
restrict the flow from the bypass passageway to provide a 
venturi eifect by which ?ow from the bypass passageway 
induces flow through the entrainment path. This. struc 
ture has been found to be highly advantageous in pro 
moting a smooth ?ow through the entrainment path 
irrespective of variations in the ?ow through the by-pass 
passageway. 

According to a further speci?c feature of the invention, 
a liquid delivery tube which extends upwardly from the 
lower end of the reservoir to the entraining means carries 
a checktvalve therein adjacent the lower end thereof to 
prevent back?ow of the liquid and insure quick operation 
of the device after periods of inoperation. It may be 



‘identified copending application. 

a 

noted that this novel feature‘ is advantageous over that 
disclosed in our above-identi?ed copending application 
in which a check valve is located at the‘ upper end of 
the delivery tube because in the arrangement of this 
invention, the check valve has a column of liquid there 
above and a more effective seal is likely to result. This 
check valve is preferably in the form of a ball carried 
in a sleeve which also serves the function of carrying a 
?lter on the lower end of the delivery tube. 

In accordance with still other features of the invention, 
the droplet-carrying gaseous stream from the mixing 
structure is impinged against a barrier surface to reduce 
the droplet sizes and to ‘remove larger droplets by adhe 
sion to the barrier surface. In one preferred embodiment 
.of the invention, the droplet-carrying ‘gaseous stream may 
be directed upwardly with a barrier member secured to 
the top side of'the main body or casing of the unit, as 
is the case in the apparatus disclosed in our above 

In another preferred 
embodiment, the droplet-carrying gaseous stream from 
the mixing structure may be directed downwardly toward 
the liquid in the reservoir with a barrier surface mounted 
on the underside of the body or casing of the unit in the 
path of the droplet-carrying medium to prevent the same 
from impinging on the liquid in the reservoir and to 
break up larger droplets or remove the same by adhesion 
thereto. The ?rst embodiment has certain advantages 
in that the barrier member may be of a transparent 
material so that the entraining action is visible and it may 
be removable from the casing for ready access to the 
mixing or entraining structure. The second embodiment 
is advantageous in that it is more compact and it may 
be manufactured with less expense. - 
A still further feature of the invention, applicable to 

either of the above-described two preferred embodiments 
resides in the provision of a manually operable valve 
means between the inlet and the mixing or entraining 
structure together with check valve means between the 
space above the liquid in the reservoir and the outlet such 
that flow into the reservoir from either the inlet or the 
outlet is prevented, and the reservoir may be removed for 
re?lling, cleaning, etc. without disconnecting the unit or 
shutting oh" the pressure. The apparatus used in con 
junction with the unit can still be operated through the 
by-pass path of the unit or through a by-pass path outside 
the unit. 

Another speci?c feature of the invention is in the 
construction of the check valve means. According to this 
feature, a restricted ori?ce is provided between the out 
let and the space above the liquid in the reservoir and a 
ball on the downstream side of this ori?ce is urged toward 
the ori?ce with a plate on the downstream side of the 
ball for limiting movement thereof away from the ori?ce, 
this plate also serving to restrict the by-pass passageway 
to provide a venturi effect inducing ?ow through the 
entrainment path in response to flow through the by-pass 
passageway. 

Still another speci?c feature of the invention is par 
ticularly applicable to the ?rst embodiment described 
above in which the barrier member may be removably 
secured to the outside of the body or casing of the‘ unit. 
According to this feature, means are provided for auto 
matically blocking flow in the entrainment path between 
the mixing or entraining structure and the inlet passage 
when the barrier member is removed. Accordingly, the 
barrier member may be removed for cleaning the same 
and for cleaning and adjusting of the nozzle structure, 
or for removing and ?lling the supply bowl without dis 
connecting the unit from the air supply or Without 
shutting off the air supply. 
The means for blocking this path may preferably take 

the form of a spring-actuated valve which. is held in open 
position by the barrier member mounted on the unit. 
.Yet another feature of this invention is in the pro 

vision of a ba?le member extending inwardly from the 
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sides of the liquid reservoir above the level of liquid 
therein. It has been found that with the provision of 
such a baf?e member, a much more uniform entrainment 
of liquid in the gaseous medium is achieved irrespective 
of changes in the level of the liquid in the reservoir, 
particularly when there is a pulsating flow of the gaseous 
medium through the unit. It is believed that this advan 
tageous effect is achieved partly fro-m elimination of a 
pumping effect which might result when the ?ow through 
the unit is pulsating, but primarily from the elimination 
of picking up of liquid droplets from the foam which, 
is usually induced above the surface of the liquid in the 
reservoir. 
A still further feature of this invention relates pri 

marily to the ?rst embodiment described above in which 
the droplet-carrying stream is directed upwardly against 
a barrier surface. In this embodiment of the invention, 
the stream is directed downwardly through openings‘ in 
the main body or casing of the unit into the space above 
the level of the liquid in the reservoir. Liquid dripping 
off of the barrier member will accumulate on the sides 
of the opening or openings through the main body of the 
unit and from the sides of such opening or openings will 
drop down into the reservoir. The gaseous stream ‘?ows 
outwardly past the lower edges of such opening or. open 
ings to the outlet and it has been discovered that some 
of the droplets which would otherwise fall down into the 
reservoir will be carried by this gaseous stream directly 
into the outlet. 
droplets are ordinarily of large size and furthermore this 
operation is quite erratic. 

According to this invention, a skirt is provided about 
the lower end of such opening or openings and has a 
lower edge spaced outwardly from the lower edge of 
such opening or openings, and also preferably down 
wardly therefrom. This skirt prevents a high velocity 
?ow outwardly past the lower edge of such openings and 
it has been discovered that a much ?ner mist is achieved 
together with a much more uniform operation. 
An object of this invention, accordingly, is to provide 

an improved device for entraining a liquid in ?nely di 
vided droplet form in a gaseous carrier medium. 

Another object of this invention is to provide an im 
proved unit for entraining a liquid in ?nely divided drop 
let form in a gaseous carrier medium in which a by 
pass passageway and a pressure-operated valve are in 
corporated. 
A further object of this invention is to provide im 

proved structure for dividing flow between two paths. 
Still another object of this invention is to provide im 

proved valve structure for use in a device in which How 
is divided between two separate paths. 

Still another object of this invention is to provide im» 
proved means for inducing ?ow of liquid into the path 
of a gaseous medium and entr'aining the liquid in drop 
let form therein. 
A speci?c object of this invention is to provide an im 

proved unit for entraining a liquid in ?nely divided drop 
let formin a gaseous carrier medium in which a delivery 
tube extending upwardly from the lower end of a liquid 
reservoir has a check valve in the lower end thereof to 
prevent back?ow of the liquid. . 

Another speci?c object of this invention is to provide 
an improved unit for entraining a liquid in ?nely divided 
droplet form in a gaseous carrier medium in which the 
?ow of the gaseous medium is through the space above 
the level of the liquid in a liquid supply bowl and in 
which valve means are provided for preventing liow into 
the bowl when it is desired to remove and ?ll or clean 
the same. 

Still another speci?c object of this invention is to‘ pro 
vide an improved unit for entraining liquid in v?nely di 
vided droplet form in a gaseous carrier medium in which 
a by-pass passageway is provided and in which means 
are provided whereby ?ow throughthe by-pass passage 

This is highly undesirable since such‘ 
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‘way provides a venturi effect inducing flow through the 
entrainment path. 
A still further speci?c object of this invention is to 

provide an improved unit having a barrier member re 
movably secured thereto in the path of a droplet-carrying 
gaseous medium, with means for blocking ?ow automati 
cally on removal of the barrier member. 

Still further objects of this invention reside in improved 
baffle members for promoting more efficient and more 
uniform entrainment of liquid in ?nely divided droplet 
form in a gaseous carrier medium. ' 

This invention contemplates other objects, features and 
advantages which will become more fully apparent from 
the following detailed description taken in conjunction 
with the accompanying drawings which illustrate pre— 
ferred embodiments and in which: 

Figure 1 is a vertical sectional view through one pre 
ferred form of air line lubricator constructed according 
to the principles of this invention; 

Figure 2 is a sectional view taken substantially along 
lines 11-11 of Figure 1; 

Figure 3 is a vertical sectional view through another 
preferred form of air line lubricator constructed accord 
ing to the principles of this invention; and 

Figure 4 is a sectional view taken substantially along 
lines lV—-lV of Figure 3. 

In Figures 1 and 2 reference numeral 10 generally 
designates one preferred form of air line lubricator con 
structed according to the principles of this invention and 
which includes a main body or casing 11, a generally 
cup-shaped oil bowl or reservoir 12 secured to the bottom 
face of the body 11 by a retaining ring 13 which is se~ 
cured to the body 11 by screws or the like, and an in 
verted cup-shaped member or dome 14 carried by a 
sleeve 15 which is threaded into a bore 16 in the top 
face of the body Ill. .The lower end of the dome 14 
maybe disposed in an annular recess 17 in the support 
lit-land the upper edge 18 of‘the support 15 may be 
turned inwardly in locking relation to an annular rib 
19‘on the dome 14. Suitable gaskets 20 and 21 re 
spectively between the dome 14 and member 15 and be 
tween the member 15 and the body 11 provide a seal 
between the dome 14 and ‘the body 11. 
The body lll may preferably be a metal casting while 

the bowl 12 and dome 14 are preferably of a translucent 
material such as, for example, a clear plastic to permit 
visibility of the oil level and the droplet-entraining action. 
The body 11 has an air inlet 22 communicating through 

structure to be described hereinafter with an air-oil mix 
ing structure generally designated by reference numeral 
23 ‘which receives oil from the reservoir 12 through a de 
livery tube 2d. The air-oil mixture is directed upwardly 
and impinged against the internal surface of the dome 14 
and from there travels through a pair of openings 25 
and 26 (Figure 2) in a central generally cylindrical 
integral portion‘ 27 of the body 11. The air-oil mixture 
travels through the openings 25 and 26 into the space 
inthe oil reservoir 12 above the level of oil therein and 
from that space past a check valve structure generally 
designated by reference numeral 28 out through an out 
let opening 29 in the body 11. The inlet and outlet open 
ings 22 and 29 may, of course, be internally threaded for 
suitable connection to conduits or the like. 

According to an important feature of this invention, a 
bypass passageway is provided between the inlet pas 
sage 22 and the outlet passage 29. In this instance, the 
passageway is in two parts de?ned by internal surface 
portions 30 and 31 of the body 11 (Figure 2) and the op 
posed surface portions of the generally cylindrical in 
tegral internal portion 27 of the body 11. A pressure 
actuated valve structure generally designated by refer 
ence numeral 32 is disposed between the inlet 22 and 
the two parts of the by-pass passageway, and is ar~ 
ranged to open in response to a predetermined differential 
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‘6 
in pressure between the pressure at the inlet'22 and‘ the 
pressure at the outlet 29. 

This structure is highly advantageous. In particular, 
a predetermined pressure differential between the pressure 
at the inlet 22 and the pressure at the outlet 29 is re 
quired for maximum e?’iciency in the operation of the 
oil-air mixing structure and with high pressure differ 
entials between the pressure at the inlet 22 and the pres 
sure at the outlet 29, the pressure-actuated valve 32 may 
open to automatically maintain a pressure dilferential 
very nearly equal to that required for optimum efliciency 
of operation. 
A further feature of the invention is in the provision 

of novel inlet structure for ?ow of air to the oil-air mix 
ing structure. According to this feature, a tubular mem 
ber 33 is disposed centrally in alignment with the air flow 
into the inlet 22 with the downstream end of the mern~ 
ber 33 in communication with theoil-air mixing struc 
ture 23. The advantage of this arrangement is that the 
tubular member receives high velocity air ?ow from the 
inlet and a smooth ?ow is maintained through the oil 
air mixing structure irrespective of the opening or closing 
of the by-pass valve 32. If the intake to the air-oil mix 
ing path were at an angle to the direction of ?ow from 
the inlet, the ?ow of air thereacross, when the valve 32 
is open, might produce a venturi effect or undue turbu 
lence preventing proper flow through the entrainment 
path. 

In accordance with a more speci?c feature of the in 
vention, the tubular member 33 is a part of the valve 
structure 32. According to this feature, the tubular mem 
ber 33 is rigidly supported preferably by means of a 
reduced diameter threaded end portion 34 threaded into 
a bore in the external surface of the cylindrical portion 
27 which faces the inlet passage 22. A valve member 
35 has a central aperture receiving the tubular member 
33 and is urged by a helical compression spring 36 to 
ward a valve seat 37 about the inlet passage 22. With 
this arrangement, the tubular member 33, in addition to 
serving as an inlet for the entrainment path, also provides 
support for the valve member 35. In addition, an ex 
tremely compact structural arrangement of parts is ac 
complished. 
The terminal end of the reduced diameter portion 34 

of the tubular member 35 extends to a cylindrical vertical 
chamber 38 eccentrically disposed within the cylindrical 
portion 27 of the body 11. This chamber 38 commu 
nicates with the oil-air mixing or entrainment structure 
23 through a vertical passage 39 above the chamber 38, 
a transverse passage 44) and a vertical passage 41. 
According to a speci?c feature of this invention, means 

are provided for blocking the path between the inlet 
tubular member 33 and the entrainment structure 23 
when the dome lid is manually removed from the top of 
the casing or body 11. According to this feature, the 
passage 39 above the chamber 38 has a diameter less than 
the diameter of the chamber 38 to de?ne a. downwardly 
facing annular shoulder 42 which provides a valve seat 
against which a valve member 43 may seat. The valve 
member 4-3 is carried by a pin 4-4 which projects vertical 
ly through a bore45 into the path of the lower edge of 
the support 15 which carries the dome 14, the valve mem 
ber 43 being held downwardly out of engagement with 
the valve seat 4-2 when the support 15 is in the position 
illustrated, threaded into the upper face of ‘the body 11. 
To engage the valve member 43 with the valve seat 42 
when the support 15 together with the dome 14 are re 
moved from the body 11, a helical compression spring 
46 acts against the lower surface of the Valve member 
43. This helical compression spring 46 is preferably 
supported within a central bore 47 in a‘plug member 48 



‘forming ;a closure “for the @lower :end :of .the chamber 38. 
The valve member 43 may preferably .be generally ‘cup 
shaped 1as illustrated to .carry :ani0¢ring rpac‘king \ gasket > 49. 

"With this rstmoture, idle-passage :between the inlet ‘22 
and the entrainment ‘structure '23 may be readily closed 
so that the oil reservoir sbowll ‘l2 may 2be removed ‘for 
cleaning and i?lling without shutting :off "the air pressure 
to 'thelunit. Theair-iflow can continuethroug'h a bypass 
passageway either separate from the “unit or preferably 
embodied in :the unit in :the manner as illustrated. It 
may be ‘noted that :theeheck ‘valve generally designated 
by reference numeral 28 prevents reverse ?ow of air from 
the voutlet into the space above the vlevelof oil in the oil 
reservoir :12. llt'rnay further be noted that when [the sup 
port '15 for the dome 1.4 is removed, the oil reservoir 
bowl ‘12 ‘may :be I?l'led from the top ~of‘the body '11 and, 
accordingly, it is not :necessary to provide a separate 
?ller'plug for ?llingtheloil reservoir. Still ‘further, since 
the path between the inlet :and the entrainment structure 
is automatically ‘blocked when the dome 14% is removed, 
it is not necessary to provide separate means ‘for actuat 
ing the valve. 
A highly importantlfeature of the present invention 

isin thetconstruotionof the-oil-airmixing or entrainment ' 
structure 23. According to :this feature, the vertical 
passage 41, which communicates withtheinlet 2.2 through 
the passage 40, the vpassage 39, the chamber 38and<the 
tubular member 33, is provided with a portion 50 .of 
limited Elength and of .greatly enlarged cross-sectional 
area with the voil supplied intoithe side .of ‘the portion 50 
through a passage :51 which is in communication with 
the-oil delivery tube 24 through a valve structure general 
ly designated :by reference numeral .52 which :will be 
‘described in detail hereinafter, When the pressurized'air 
stream from the inlet passes ‘this .portion:-50 of enlarged 
cross-sectional area and limited length, the i?ow of oil 
will be induced ‘into the path ‘of the air stream and the 
oil will be broken up into droplet form. 
The portion 50 is preferably de?ned, in part, by the 

lower ‘end of an internally threaded bore 53 and a plug 
54 threaded into the bore 53 and having a lower end 
spaced from the ‘lower end of the bore 53, thereby to 
de?ne the portion 50. The plug 54 has an internal 
passage aligned with the passage 41 and de?ned ‘by a 
lower portion 55, an intermediate portion “of slightly 
enlarged cross-sectional area and .an upper outwardly 
?ared portion 57. It has been found that best results 
are achieved when the portion v55 adjacent the portion 
50 on the upstream side thereof is slightly greater than 
the cross-sectional area of the passage 41 on the ‘down 
stream side of the portion 50 of enlarged cross-sectional 
varea. 

It will be appreciated that the droplet-carrying air 
stream from the entrainment structure 23 is directed‘up 
wardly into the concave :inner surface of the dome 14. 
This air stream will build up pressure Within this concave 
surface ‘and develop -an air cushion. The smaller oil 
droplets will not penetrate this air cushion but will be 
turned back and downwardly in a generally umbrella-like 
path, while the larger droplets, having a higher inertia, 
will penetrate this air cushion and strike the inner con 
cave surface of the dome 14 and will either be broken up 
into smaller particles or will adhere to the surface so 
as to be removed from the droplet-carrying air stream. 
As the larger droplets accumulate on the surface they 
will flow downwardly and drop olf of ‘the lower edge of 
the support IS‘through ‘the openings 25 ‘and 26 into the 
oil reservoir bowl 12. 
vThe oil-control ‘valve structure 52 comprises a member 

having -'a generally cylindrical ;body 58 movable in a 
cylindrical bore 59 extending .angularly ‘within "the body 
:11, ‘the memberhaving a tapered i??tl‘POl‘llOH =60 movable 
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into a :tapered gpassage 161 between the chamber 359 and 
the upper end of the delivery tube 24. Thus :axialzmove 
inent voflthe member 58 will control the amount of oil 
?owing into the entrainment :structure 23. The member 
:58 preferably .carries .a ,pair {of O-ring packing gaskets 
>62 .and .63 and, YfOl' axial ‘adjustment .of the position of 
the member 58, the member 58 ‘has an upwardly and 
.outwardlytextending reduced diameter threaded end :por 
:tion 1.64 ‘which is threaded into an internally threaded bore 
.in .a iplllg 1.65 vwhich has an externally threaded ‘portion 
threaded into an internally threaded upper end portion 
:of the bore .59. The axial position of the member 58 
may be adjusted :by rotating the same relative ‘to the 
‘plug 65. However, if it is desired to remove the mem 
ber 58-for cleaning-purposes -or-the like, this ‘can ‘be ac 
complished by removing ,t‘he-plug?S. 

Further speci?c tfeatures 10f ‘the invention =residezin ithe - 
provision of .a check valve at :the lower end of the ,oil 
delivery tube and in the:provision~,of-a-combinationicheck 
valve and ‘?lter support structure. According to :these 
features, a sleeve 66 is press-?tted onto the vlower‘endo'f 
'the tdeliveryitube 24. This sleeve :66 has a reduceddi 
ameter internal :passage .67 :atits lower end thereof which 
provides an upwardly facing ‘shoulder .68 spaced down 
Ywardlylfrom :the lower ;end of the delivery -tube,24. A 
ball check valve member 69 is disposed within the sleeve 
‘66 :between the lowerzend ‘of :the delivery tube 24.and the 
‘shoulder .68., the shoulder {68 thereby providing a valve 
seat whichrisipreferablyztapered for this purpose. It may 
‘here'betnoted that-thelocation.of'the check valve de?ned 
.by the ball :cheok walve member 69 and the valve --seat 
-68 at the EIOWBI end of'the delivery tube 24 is highlyiad 
vantageous since 'the entire column of oil in the delivery 
tube thereabove can LPI'GSS against .the ball member 269 
and insure :an effective .seal preventing shack-?ow. Ac 
cordingly, the level of ‘the oil will be right up to the 
portion 50 chiheentrainment:structure 23 and the unit will 
always zbe ready for operation even after long :periods of 
inop-eration. 

The sleeve i66also~receives a-?lter member 70 of :gen 
erally cup-shaped con?guration ‘which has ‘an upper tubu 
lar portion press-?tted onto the outer surface of .the 
sleeve 66. For thispurpose, .thelsleeve :66 ‘may preferably 
:have a “reduced diameter portion 71 at its ‘lower end 
withzthe outer surface of the ,?lter 70.?ush with the outer 
surface of theupper. endof the sleevez66. ' ‘ 

.Still another ‘feature'of the present invention resides in 
theprovision .of aiskirt member 72 having a lower edge 
v573: \whichlis ispaced downwardly and outwardly from .the 
lower edge of :the openings 25 .and 26. The purpose of 
this arrangement ‘is to prevent ‘the air stream from allow 
at high we'locity :outwardly :past the lower ‘edge of "the 
openings .25 and 26and carrying with it oil droplets of 
large sizes. With :this arrangement, the velocity of the 
airstream outwardly past the lower edge‘ of the openings 
25 and 26 =iszgreatly reduced'so that ‘the oil droplets may 
rfallefrom the lower edgetdownwardly toward-the reservoir 
with sufficient inertia so as not to ‘he carried by the air 
stream to the .outlet. Most preferably, an integral .de 
pending barrierportion 7-4 .of the central cylindrical .por 
tion 27 of the body .‘11 is [disposed around the .down 
wardly extending ‘passages or openings 25 and 2,6, .and 
this depending :barrier portion may have an inwardly 
tapered .outer surface so that the skirt member 72 is in 
outwardly spaced relation to the lower edge of the de 
pending barrier ,portion 74. With this spacing, oil drop 
lets cannot ?ow from the lower edge of the openings '25 
and 26 onto the skirt ‘72. 
For ease of manufacture, the skirt 72 preferably extends 

all the way around the openings ‘25 and 26. However, 
‘this is ‘not absolutely essential but it is important that 
the skirt :shou‘ldibe disposed'between the'loweredge ofthe 
openings and theoutletfrom the space above the reservoir. 
According ‘to still :another tfeature of the invention, a 

ba?ie member 75 extends inwardly from the internal sur 
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face of the reservoir bowl 12 above the level of the oil 
therein. It has been discovered that without this ba?le, 
the amount of oil entrained in the air passing through the 
outlet of the unit is dependent to a considerable extent 
upon the level of the oil in the reservoir, especially when 
the rate of ?ow of air through the unit is pulsating, while 
with the provision of the baffle member 75, the amount of 
oil entrained in the air passing through the outlet of the 
unit is substantially independent of the level of the oil in 
the reservoir. It is believed that this effect is achieved 
primarily because in the normal operation of the unit, a 
foam is developed on the surface of the oil in the reservoir 
and some of such foam may be carried by the air stream 
into the outlet and any such foam rising above the baffle 
member 75 must be disposed centrally out of the high 
velocity path of the air stream. Further, with a pulsating 
flow of air through the unit, a pumping effect may be 
achieved which it is believed is substantially eliminated 
by the provision of the ba?le member 75. It may be 
noted that the baf?e member 75 is inclined downwardly 
a slight amount so that oil may drain therefrom into the 
reservolr. 

To separate the two parts of the by-pass passageway 
from the space above the level of oil in the reservoir 12, 
an annular plate 76 is disposed between the upper edge 
of the oil reservoir bowl 12 and the body 11 and also 
between the central cylindrical portion 27 of the body 
11 and the outer portion of the body 11 with a ?rst 
O-ring gasket 77 between the member 76 and the portion 
11 and a second O-ring gasket 78 between the member 
76 and the outer portion of the body 11. 

This plate 76 is provided with an aperture 79 for 
communication between the space above the level of oil 
in the reservoir and the outlet passage 29. To prevent 
back-?ow through the aperture 79, a ball check valve 
member 80, which may preferably be of nylon or a like 
material, is disposed above the aperture 79‘ and gravity 
urged toward sealing engagement therewith. In normal 
operation, the ball member 80 will be lifted out of en 
gagement with the aperture 79 by the pressurized air 
stream. To limit upward movement of the ball member 
80, a member 81 of inverted U-shaped con?guration 
attached to the plate 76 has a bight portion 82 spaced 
above the aperture 79 and this bight portion 82 may 
preferably have a downturned ?ange portion 83. 
As well as limiting movement of the ball member 80, 

this member 81 also serves a very important function 
which would warrant its inclusion in the unit, even if 
the ball check valve member 80 were not provided. In 
particular, the bight portion 82 projects into the end of 
the by-pass passageway and restricts the by-pass passage 
way to provide a venturi effect to aid in inducing ?ow 
from the space above the level of the oil in the reservoir 
12 through the aperture 79 into the outlet passage 29, in 
response to air ?ow through the by-pass passageway. 

Figures 3 and 4 illustrate another preferred embodi 
ment of air line lubricator, which is generally designated 
by reference numeral 84. This lubricator comprises a 
main body 85, which may preferably be a metal casting, 
and a generally cup-shaped oil bowl or reservoir 86 se 
cured to the bottom face of the body 85 by a retaining 
ring 87 which may be secured to the body 85 by screws 
or in any desired manner. The body 85 has an air inlet 
88 which supplies air to an air~oil mixing structure gen 
erally designated by reference numeral 89 which receives 
oil through a delivery tube 90, entrains the oil in the air 
stream and directs the droplet-carrying air stream down 
wardly against a ba?ie member 91 from which the air 
stream travels through the space above the level of oil 
in the reservoir 86 out through an outlet passage 92 in 
the body 85. The entrainment structure 89 is carried 
by a cylindrical member 93 mounted centrally within 
the body 85 and having a reduced diameter upper end 
portion 94 projecting through an opening 95 in the 
upper end of the body 85 with a cap member 96 threaded 
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onto the portion 94 to secure the member 93 within the 
body 85. i 

As in the unit 10 described above, the unit 84 has a 
two-part by-pass passageway between the inlet passage 
88 and the outlet passage 92 which is de?ned by internal 
surface portions 97 and 98 of the body 85 and the op 
posed surface portions of the cylindrical member 93. 
The unit 84 also has a pressure-activated valve gener 

ally designated by reference numeral 99 for admitting 
air into the by-pass passageway in response to a prede 
termined differential in pressure between the air inlet 
passage 88 and the air outlet passage 92. The valve 99 
is constructed somewhat similarly to the valve 32 in the 
unit 10 above described and includes a tubular member 
100 which forms an air inlet for the entrainment path 
and also carries a valve member 101 which may be of 
a ?exible resilient material such as rubber and which 
has a central portion securely fastened to the tubular 
member 100 adjacent the terminal end thereof. A heli 
cal compression spring 102 is disposed between the mem 
ber 93 and the outer periphery of the valve member 101 
to urge such outer periphery into engagement with a 
valve seat surface about the inlet passage 83. 
The valve 99, of course, functions generally in the 

same manner as the valve 32 in the unit 10 above de 
scribed. The tubular member 100 also functions in the 
same manner as the tubular member 33 in the unit 10 
above described and has the same inherent advantages. 
The tubular member 100 may be secured to the cylin 

drical member 93 in any desired manner preferably by 
a threaded engagement as illustrated and the inner or 
down-stream end of the tubular member 100 communi 
cates with the upper end of a generally vertical passage 
103 in the member 93. The lower end of the passage 
103 is enlarged at an internally threaded bore 104 into 
which a plug 105 is threaded, this plug having the same 
general construction as the plug 54 in the unit 10 as‘ 
above described and cooperating with the upper end of 
the bore 104 to provide a portion 106 of enlarged cross 
sectional area ‘and of limited length in the air ?ow pas 
sage. Oil is supplied into the side of the portion 106 
from the lower end of a vertical passage 107 in the cy 
lindrical member 93 which passage 107 is ?ared out 
wardly at its upper end into communication with the 
lower end of a cylindrical bore 108 of enlarged diame~ 
ter. Disposed in the bore 108 is a valve member 109 
having an intermediate cylindrical portion 110 slidable 
in the bore 108 and a lower tapered end portion 111 
cooperating with the ?ared upper end portion of the 
passage 107 to de?ne a metering valve. The interme 
diate cylindrical portion 110 of the valve member ‘109 
may carry a pair of O-ring sealing gaskets 112 and 113 
and the plunger valve member 109 has a reduced diam~ 
eter upper end portion 114 threaded into an internally 
threaded bore 115 in the cap member 96 for vertical 
adjustment of the plunger valve member 109 to control 
the amount of ?ow of oil. The chamber 108 adjacent 
its lower end is in communication with the upper end 
of the delivery tube 90 through ‘a passage 116. 
The delivery tube 90 at its lower end carries a combi 

nation check valve and filter structure 117 which is 
preferably constructed substantially the same as the com 
bination check valve and ?lter structure 66-71 as de 
scribed in detail above in connection with the unit 10, 
and for that reason will not be again described in detail. 
As will be clear from the drawings, the ba?ie member 

91 is of generally cup-shaped con?guration with the side 
thereof facing away from the outlet being‘ open. The 
member 91 is preferably secured to the lower end face 
of the cylindrical member 93 and for this purpose it may 
have out-turned ?ange portions 118 and 119 secured 
against the lower end face of the member 93 by screws 
120 and 121, respectively. The member 91 functions 
generally in the same manner as the dome 14 in the unit 

7 10 as described above to reduce droplet sizes and re 
move larger droplets by adhesion thereto. Such larger 
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droplets will drip 1011? ‘item :the member 91 ionto'zthe T8111‘ 
face of the oil in the reservoir 86. - ’ 

:Disposed :between "the upper aend 50f :the oil bowl 86 
and .a vlower recessed ‘annular face ‘.of vthe body :85 ;,is an 
annular plate {123 :whidh :has an aupturned ‘central annular 
‘?ange portion ‘124 :in ‘sealing engagement with :the $611161‘ 
surface .of {the lower end portion loftheicylindnica'l mem 
ber ‘95. ‘The :plate 123 thus separates the :twoapart ‘aby 
pass passageway from the space {above the level :ofthe 
oil :in the reservoir 286. 

‘For =?ow of :the droplet-carrying Lair =stream from v:the 
space above the ‘oil ‘in :the reservoir 4to ‘theroutlet‘92, the 
plate 123 has an upwardly struck-outaportion 1125 .ad 
'jaeent the outlet passage 192. This upwardly struck-out 
portion 1125 rfunctions generally in the ‘same advantageous 
manner “as themember ‘8v1§in<the'1unit 10 above described. 
‘In ‘particular, it restricts ‘the bypass passageway in #such 
a manner as -to produce :a venturi re?ect inducing ?ow 
from =the space above the 1level of theroi'l-in the reservoir 
‘86 out ‘through 1the outlet ‘passage ‘92 in response :to i?ow 
through the bydpass ‘passageway. 

It ‘will, 'of course, be'understood :that --while 1the various 
features of the “invention ‘have been described in detail 
in "order ithat fthosers'lcilled in the art might most readily 
apply the invention in practice, various ‘modi?cations 
and ‘variations "may be effected without departing :from 
the ‘spirit'andscope of the novelconcepts of‘the present 
invention. 
“We claim as our invention: 
In adual ‘path ‘?uid ‘?ow 'unit, a body having ‘an ‘inlet 

passage, a Wall “facing ‘said inlet passage ‘and a valve 
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seat about fS?id inlet passage facing said \wall, a tubular 
member projecting from said walltcentra'lly into said inlet 
passage, a valve member having a ‘central aperture re 
ceiving said tubular member, and -_a helical compression 
spring disposed between :said ,wall and ‘said valve mem 
ber, said tubular member providing communication ‘with 
one of the fluid ?ow paths with the valve ‘member mov 
able away ‘from said seat ‘to establish communication 
between the inlet and the other :of ;the ?uid'?ow paths. 
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