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7 Claims.

This invention relates to a novel method of
and apparatus for Iubricating pneumatic tools,
such as hammers, riveters, rock drills, ‘welding
machines and similar power tools utilizing air
bressure as their source of power.

In my co-pending application, Serial No.
206,414, there is disclosed an apparatus whereby
a lubricant, such as oil, in a finely divided, vapor-
ous or suspended form, is entrained in the air
pressure supply for pneumatic tools and the like.
In that apparatus, the amount and proportion of
lubricant entrained in the ultimate air supply
delivered to the tool lines is variably regulated
by means of control valves provided for this pur-
pose.

It has been found, however, that in cases

where. the air supply demand increases to any .

considerabie extent that a drop in the air pres-
sure occurs ahead of the valve openings without
a corresponding increase in the pressure behind
the valve openings. This results in an undesired
variation in the amount of oil entrained in the
air, and makes it necessary to frequently adjust
the valves in order to compensate for the varis-
tion in pressure and maintain the desired differ-
ential between the pressures ahead and behind
the valve openings, which, in actual practice,
should be approximately 20 pounds. Such ad-
justments are not only dlﬂicult but are time- con-
suming as well.

It is a primary object of the present inven-
tion to provide in combination with apparatus
of the aforesaid character valve mechanism
whereby a constant differential is maintained be-
tween the pressures ahead of and behind the
valve openings and whereby uniformity in the
air-oil ratio is maintained at all times irrespec-
tive of the demands made upon the apparatus.

To the accomplishment of the foregoing and
related ends, said invention, then, consists of the
means hereinafter fully described and particu-
larly pointed out in the claims; the annexed
drawing and the following description setting
forth in detail certain means of carrying out
the invention, such disclosed means illustrating,
however, but one of various ways in which the
principle of the invention may be used.

In said annexed drawing—

Fig. 1 is a vertical cross-sectional view through
the apparatus; and

Fig. 2 is an enlarged cross-sectional view of the
valve mechanism illustrated in Fig. 1.

Referring more particularly to the drawing,
the apparatus will be seen to comprise a container
{ into which the main air pressure supply is in-
troduced through the inlet 2. This inlet is
provided at its lower end with a cylindrical screen
8 for entrapping dirt and other foreign maftter
in the air supply.

The container has a horizontal dividing wall
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& which separates the interior of the container
into an upper moisture and foreign particle elim-
inating or precipitating compartment and a lower
oil entraining compartment. Excess moisture
and foreign particles entrained in the air supply
are precipitated and eliminated in this upper
chamber, due to the increase in volume or ex-
pansion of the air stream and also its change in
direction of flow.

A pipe or conduit 5 leads from the upper por-
tion of the upper chamber of the container I,
through the wall 4, to the lower portion of the
lower compartment of the container, where it
connects with an elbow 8. 'T'o this elbow is joined
a check valve 1, which prevents reverse or flow
“back-up” from the oil entraining compartment.
To the other end of the valve T is secured an
elbow 8, which rests on a perfcrated baffle plate
or screen 8§ extending across the oil entraining
compartment and spaced somewhat from the
bottom of the container.

A conduit 18 having a screen t{ on its lower
end; extends from the upper portion of the oil
entraining compartment through the wall 4 and
upper compartment of the container through the
upper wall of the container and has fitted to its
upper end a reducing elbow (2.

The upper end of the conduit 5 has mounted
thereon a cylindrical screen {3, so that the air
entering this conduit must pass through this
screen. Another conduit 14 leads from the upper
end of the screen 13 through the upper wall of
the container and has connected to its upper end
a reducing elbow 15, from which extends a nipple
i5. 'This nipple communicates with the inlet
opening of a pressure regulating and reducing
valve, which has been generally designated by
the reference numeral 1.

The reducing valve {71, as best shown in Fig, 2,
comprises a body I8, having an inlet opening 19
an an outlet opening 20, the cutlet opening com-
municating with a conduit 21, from which branch
lines, not shown, may lead to the individual
pneumatic tools. - The valve body I8 has secured
thereto a cover 22, and a diaphragm 23 is inter-
posed between the body and cover. The body has
secured in its lower central portion a plug 24, in
which is slidably mounted a valve stem 25 which
cooperates with the valve seat 25, the valve stem
being urged against its seat by means of a coil
spring 21. The valve stem 25 establishes com-
munication between the inlet 19 and the valve
compartment 28 below the diaphragm 23, and
the compartment 28 in turn is in communication
with the outlet opening 28 by means of a passage-
way 29.

The cover 22 has an axial bore 38 therein,
in which is disposed a coil spring 31 which bears

-« at its upper end against a washer 32 secured to
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the lower end of a screw 83 in threaded engage-
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ment with a plug 34. A lock nut 85 is mounted
on the screw 33 to lock it in adjusted position.
The lower end of the spring 31 bears against a
washer 35 which is secured, as by nuts 1, to an
extension $8 of the valve stem 23.

Secured to the lower end of the valve stem 2§
is an opener element 39 having a reduced lower
end 40 which bears against the needle &1 of a
needle valve 42 secured o the plug in axial align-
ment with the latter. 'The valve 42 has a tapered
seat 43 therein against which the needle bears
when the valve is closed. 'The needle 41 has an
enlarged base portion 44 and a spring 45 is in-
terposed between this base portion and a plug
45 secured to the lower end of the valve. A con-
duit 47 establishes communication between the
reducing elbow {2 and the valve 42.

An oil filler pipe 58 is also provided for admit-
ting oil into the lower compartment of the con-
tainer.

Vents Bi and 52 are located in the side wall of
the container { and in communication with the
upper and lower chambers, respectively. Drain
cocks 53 and 54 are also connected to the bottoms
of each one of these two chambers. An oil test
cock E§ is also mounted in the side wall of the
container for ascertaining when the oil is at the
desired level.

The operation of the above described apparatus
is as follows: The main air supply is introduced
through the inlet 2, and passes into the upper
chamber of the container, where excess moisture
and foreign particles are precipitated. This air
supply then follows the direction of the arrows

through the screen {3 and thence the stream

is divided to the conduits 5 and {4, That por-
tion of the air stream going through the conduit
5 passes up through the bath of the lubricant
or oil in the lower chamber of the container {
where it entrains particles of lubricant in the
form of a “fog” or a vapor, and such lubricant-
containing air then enters the conduit (0 and
passes into the reducing valve {71 by way of the
elhow (2, conduit 47, and valve 42, where it is
mixed with the remainder of the air stream from
conduit 14, and nipple 16.

The reducing valve {7 automatically serves to
maintain a constant pressure differential between
the air entering the valve and that leaving the
valve. Thus, if the pressure at the outlet drops
due to a heavy increase in the demand, the
spring 31 forces the valve open, thereby restor-
ing the out-going pressure to its original value
within the limits of the main air supply pressure.
If the outgoing pressure increases, the diaphragm
is forced against the spring and the valve closes.
By screwing down the adjusting screw 33 the low
nressure is increased, and by releasing the screw,
the low pressure is decreased. 'The valve is pref-
erably set at 10 pounds below the main air sup-
ply line pressure, so that a 10 pound differential
is maintained at all times irrespective of the air
demand.

Due to the operation of the valve 42 simulta-
neously with that of valve {71, the pressure in
the air-oil mixing chamber will be regulated in
the same manner as that in the air line.

Since the valve {7 opens and cinses according
to the demand, and since the valve 42 is actu-
ated by the valve {7, the proportion of the air-oil
mixture to the air is determined by the simul-
taneous movement of the two valves. Since the
ratio is fixed, the final air-oil mixture is constant
irrespective of the outlet demand for air.

Other forms may be employed embodying the
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features of my invention insiead of the one here-
in explained, change being made in the form or
construction, provided the elements stated by any
of the following claims or the equivalent of such
elements be employed.

I therefore distinctly peint out and distinctly
claim as my invention:

1. In apparatus of the character described, the
combination of a source of air under pressure,
means for dividing said air into two streams,
means for entraining a lubricant in one of said
air streams, and mesans for reuniting said Iubri-
cant~entraining air with said other stream, said
last-named means comprising a valve and means
associated with said valve for maintaining & uni-
form pressure differential between the mixture
entering said valve and that leaving said valve.

2. In apparatus of the character described, the
combination of a source of air under pressure, -
means for dividing said air into two streams,
means for entraining a Iubricant in one of said
air streams, a valve for receiving said lubricant-
entraining air stream along with said other air
stream, and a second valve actuatable by said
first valve for controlling the amount of lubri-
cant-entraining air stream admitted to said first-
named valve.

3. The method of preparing lubricant-entrain-
ing air for the operation of pneumatic tools, which
comprises dividing an air stream into two parts,
entraining a Jubricant in one of said air streams,
reuniting said lubricant-entraining air with said
other air stream, and automatically maintaining
the proportion which each division of said air
stream bears with respect tc the other, irrespec-
tive of the demand of said tools within the limits
of the pressure of said first-named air stream.

4. In apparatus cf the character described, the
combination of a source of air under pressure,
means for dividing said air into two streams,
means for entraining a lubricant in one of said
streams, means for reuniting said lubricant-en-
training air with said other stream, and means
for automatically maintaining the pressure of the
mixture at a substantially predetermined value
irrespective of the number of tools to which the
mixture is conveyed.

5. In apparatus of the character described, the
combination of a source of air under pressure
means for entraining a lubricant in said air, a
valve for controlling the flow of said lubricant
enfraining air, and resilient means for urging said
valve open.

6. In apparatus of the character described, the
combination of a source of air under pressure,
means for entraining a lubricant in said air, a
valve for controlling the flow of the lubricant
entraining air, resilient means for urging said
valve open, and means responsive to the pressure
in said valve for counter-acting said resilient
means.

7. In apparatus of the character described, the
combination of a source of air under pressure,
means for dividing said air into two streams,
means for entraining a lubricant in one of said
streams, and means for reuniting said lubricant-
entraining stream with said other stream, said
last-named means comprising a chamber, a valve
for controlling the flow of one of said streams
to said chamber, the other of said streams heing
free to flow to said chamber, and means for
releasing said reunited streams from said cham-
ker and for controlling said valve.
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