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Appllcatlon January 18 -1931%, Serial No 121 071 :

20 Clalms

This invention relates to lubrication appara-
tus, ‘and is ‘more especially concerned with in-
terconnected. dual systems, one of which. serves
one or more Workmg parts requlrmg a contin-

5 - uous supply of oil, and the other of which serves.

one. or more workmg parts requiring only an
intermittent supply.of oil. Sometimes, as‘in:the
present .example, the working parts requiring a
continuous supply of oil are enclosed within a
10..housing whose lower portion constitutes.a sump
" to which oil is returned, while the parts reqiiir-
ing only an intermittent supply of -oil’are ex-
traneous to the housing and no oil‘is returned
from ‘them to the source of supply.
15 In. the present example, the sump is common

to both systems, and there is a pump also com- "~

mon .to-both and drawing oil from the sump and
supplying oil ‘to both systems, the pump inlet
being connected to the sump, and the pump out=
20.-let being connected to one or more feeders serv-
ing the extraneous working part or.parts. In

the. present example, the system extraneous to.

the housing includes & loop line or conduit to

which oil is supplied by the pump in excess.of
25 the requirements of the feeder or feeders; and:
the excess .0il is returned to a reservmr w1th1n'

which the ‘pump is located.
Furthermore, in the present example, pressure

pulsations are created in the loop line.or ¢on- .
30 duit’ by a power driven. valve which -opens -and -

closes the return end or outlet of the loop line
to the reservoir. The pulsations thus impressed
upon the oil in the loop line cause the feeder or
feeders to respond, the feeders opening ‘when the
35. pressure rises due to the closing of the return
end of the loop line, and closing when the pres-
sure drops due to the opening of the return end.

The maximum pressure in the loop line is pre--
determined by a pressure limiting or relief valve.:

40..which discharges oil into the reservoir.: The oil
returned to the reservoir, whether.by. the .relief

valve. or by the power driven valve,:creates in.

the reservoir a body of oil whose level is main-
tained by a drain conduit leading from the res-
45; ervoir and discharging to the sump. The pump
is submerged in this body of oil and its Workmg

parts are thus lubricated.
In the present example, moreover, 011 1s taken

from . the circulating column 'in the pulsating

50 - system and is utilized to lubricate the, working
part or parts within the hereinbefore mentioned
housing, the latter to this end being provided
with a. reservoir, herein conveniently in the form

of a gutter havmg an outlet or outlets to the

55 workmg part cr parts within the housing.- The

(Cl, 184—7)

supply .of: 011 to thls gutter is under the control
of ‘an-automatic, pressure-responsive valve re-
sponding to the pressure fluctuations in the cir-
culating column.  When the power driven valve
closes. the return end. of- the:loop line or con- 5
duit and thus raises:the:pressure in the latter,
this pressure ‘responsive. valve closes and stops
the discharge of oil'td the gutter. When, on the

- other hand, the “péwer driven valve opens the

returh end of the loop line and thus lowers the 10
pressure in thé’latter, thi§ preéssure responsive
.valve opens the loop litie to the gutter, thus main-
taining in: the:latter & supply of oil which grav-
itates to>the. workmg part or parts w1thm the
housing, . 15
Thus it is ev1dent that: the dual systems each.
operating in.its:owm way, have ‘much that is
common ‘to “both, such as the sump, the pump
and the reservoir:in which the pump is sub-
merged in .oil.
the. pump- inlet: filters:-the oil over and :over

" again durmg the mrculatlon common to both

systems.” :

The 1nvent1on w111 best be understood by ref—
erence to the:following description when taken: 25
in :connection with: the. accompanying drawings

" illustrating :one" specifie.. embodiment of the in-

vention, while its: scope-will ibe pointed out more
particularly :in.the’ appended clalms
In the drawings:: - .. i 80
Fig. .1 is a-vertical, sectlonal view of -a ma-
chine  equipped with" lubrlcatlon apparatus en-

" bodying the- 1nvent10n,

Fig. 2 is ‘a'vertical, sectlonal view 111ustrat1ng
the pumping unit: w1th its. pump and reservoir; 35.
Fig. 3.is a Vertlcal sectlonal view on line 3—3
of Fig, 2;
. Fig. 4 is: g homzontal sectlonal v1ew on line:
4—4& of-Fig. 3.but: with:the pressure respons1ve

valve closed; 40 .

Fig. 5 is-a. hotizontal,:seetional view hke Flg
4 but with: the pressure responsive:valve open::
Fig. 6is & vertical, sectional view of a pressure
responsive feeder- of one type serving extraneous

bearings; and: 45

Fig. 7is a. Vertloal sectlonal view of a pressure
responsive feeder.of another type servmg other
extraneous bearmgs o

Referring to the drawrngs and to the embodl- -
ment of, the: inyention illustrated therein by way 50
of example, and -having reference at first to Fig. 1,

there is .shown a2 -housing 0 presenting a sump

{2 serving as.a primary reservoir from which oil
is drawn and to Whlch oil'is returned and subse-

. quently re-used In other Words, this primary 65

A filter between the sump and 20 -
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reservoir is a part of a circulatory system. A part
of this circulatory system is an intake pipe 14
having an inlet near the bottom of the reservoir
and leading to the inlet of an appropriate filter
15 (for example the commercially known filter
known as the Cuno and manufactured under
U. S. Letters Patent No. 1,414,120).

From the filter outlet, a pipe 16 leads upwardly
and is connected to the inlet of an appropriate
pump such-as that which is disclosed in U. S.
Letters Patent No. 2,047,352 issued to me July 14,
1936, to which reference may be had for such
details as are not shown and described herein.
As shown in that patent, the pump inlet is pro-
vided with a strainer through which oil is drawn
from a reservoir within a casing which houses
the pump. In the present inventioni, however, al-
though there is a similar casing 8 and although
it provides a reservoir, as will hereinafter appear,
nevertheless the pipe 16 does not communicate
with the reservoir but leads directly to the pump
inlet whose strainer, shown in the patent, is
omitted.

The pipe 16 is ‘attached to an elbow 20 (see

‘Fig. 1) which, in turn, is attached to a pipe 22

(see Pig. 3) which extends through the adjacent
wall of the casing 18 and is connected to the inlet
24 (see Fig. 2) of a pump 26 like that disclosed
in the aforesaid patent, subject to certain

‘¢hanges hereinafter to be noted. The pump has

an outlet 28 (see Fig. 3) discharging through a
pipe 30, elbow 32 and pipe 34, the latter leading
upwardly through a cover 36 at the top of the
casing 18, as shown in Fig. 2. This pipe (see Fig.

1) is connected by a pipe 38 to one or more, here-

in a gang.of pressure responsive feeders 40 here-
inafter described, and from this gang of feeders
a pipe 42 leads to a header or manifold 44 which
supplies one or more pressure responsive feeders
46 hereinafter described.

A pipe 48 leads from the header or manifold
48 and is connected to the upper end of a return
pipe 50 (see Fig. 3) which discharges oil through
a passage 52 to a chamber 54. Communicating
with the upper end of this chamber is a cylinder
56 which, in turn, communicates with a passage
58 having an outlet 60 adapted to discharge part
of the returning oil into a secondary reservoir 62
within the casing 18, When this outlet is open,
oil drawn from the sump passes through the

pump and loop line or conduit including the pipes -

38, 42 and 48 and a small proportion of the oil
is-delivered into the reservoir 82 which may be
considered a secondary reservoir. The remain-
der is delivered to a tertiary reservoir as will ap-
pear hereinafter. When the outlet 60 is open, as
stated, the pressure in the loop line or conduit
is relatively low (as 5 to 10 pounds, for example)
and is insufficient to cause. the feeder or feeders
to respond.

When this outlet is closed as by a valve 64 pres-
ently to be described, the pressure in the conduit
rises abruptly to a relatively high value (as one
hundred and fifty pounds, for example) which is
more than sufficient to make the feeders respond
and open.” The degree of pressure ‘developed in
the system when the valve 64 closes the outlet 60
is determined by a pressure relief v‘alve presently
to be described.

In the present example, the valve 64 is a slowly
rotating plate having a series of spaced lobes 66
(see Flig. 2) which successively close the outlet 60.
This plate is power driven as by appropriate
mechanism connecting the same to a pump driv-
ing shaft 68, the driving mechanism (see Fig. 2)

2,162,982

in the present example comprising a worm gear
10 which meshes with and is driven by a worm 12
suitably formed on or secured to a vertical shaft
14 which is mounted in upper and lower bearings
16 and 18. To the upper end of this shaff is se-
cured a worm gear 80 which meshes with and is
driven by a worm 82 suitably formed on or secured
to the pump driving shaft 68. The plate valve 64
is maintained in firm engagement with the ad-
jacent face of the pump body as by securing the
plate valve and the worm gear 16 to a shaft 84
which extends through the pump body and is en-
circled on the opposite side of the latter by a
spring 86 which rests at one end against the pump
body and at its other end against a washer 88
held in place on the shaft by a nut 90 threaded
onto the latfer and held in place by a cotter pin
92. This spring therefore constitutes an auto-
matic take-up which prevents leakage of the
valve when the latter is closed.

When the return end outlet 60 of the system is
closed by one of the lobes 56 on the plate valve 64,
there is produced in the system a comparatively
high pressure for a brisf interval of time, the
pressure being of sufficient intensity to cause the
feeder or feeders to respond. The intensity of
this pressure is limited by a relief valve 84 which
is movable vertically in the cylinder 56 and has
its lower end exposed to the pressure within the
chamber 54 whose lower end is closed by a thread-
ed plug 96. The relief valve is suitably spring
loaded as by two springs 98.and 100. The lower
end of the spring 98 rests upon an abutment 102
near the upper end .of the relief valve, and at
its upper end by an abutment 104 presented by a
plunger 106. The lower end of the spring 100
rests against the abutment (84, while its upper
end is adapted to engage an abutment (08 pre-
sented by a plug {10 which is threaded into the
pump body.

The spring loading on the relief valve is such
that during the periods of high pressure the
valve is lifted, at first, without resistance be-
cause the upper spring 100 has not yet engaged
the abutment 108, and upon further movement
of the relief valve a compression of the springs
98 and 100 occurs and the lower end of the
relief valve uncovers the adjacent end of the pas-
sage 58, thus allowing oil returning from the
incoming end of the conduit system to escape
through the passage 58 to the reservoir.

The relief valve is provided with a vertical
passage 112 extending from its lower end up-
wardly and communicating with a horizontal
passage. {14 which in turn communicates with
an annular groove {16. The relief valve rises
until its annular groove registers with a relief
port (18 (Fig. 2) leading to the reservoir 62, and
permits the escape of sufficient oil to limit the
pressure in. the system to that which is desired
(for example, one hundred and fifty pounds) the
pressure being predetermined by the spring load-
ing on the relief valve,

Although the relief valve-is provided with an
anniilar oil sealing groove 123 to prevent exces-
sive leakage of oil about the relief valve, there
is nevertheless some leakage of oil into an an-
nular chamber (22 (Fig. 3) about a depending
skirt 124 on the plug 110 and from this chamber
a small amount of oil is conducted through a
passage 126 in a nozzle 128.. Oil from this noz-

- zle drips onto the worm §8 and lubricates the

latter and the worm gear -28. - The load of the
springs 98 and 100 may be varied by turning the
plig 410, A set-screw 130 preserves the adjust<

10

15

20

25

30

35

40

45

50

55

80

65

70

75



10

15

20

25

30 4

40

50

. b5

60

65

70

75-

2,162,082

ment. Oil escaping into the reservoir 62 is main-
tained at a high level predetermined by an over-
flow, herein comprising a pipe (31 extending
through the wall of the casing 18 and connected

“(see Fig. 1) by an elbow (32 and a pipe 134 to

the interior of the housing 18, whence the oil-is
returned to the sump or primary reservoir 12.

From the system thus described; oil is taken
to supply the other system which lubricates a
working part or parts within the housing 18, the
the latter, in this example, being provided with
a tertiary reservoir conveniently in the form of
a gutter (36 from which one or more conduits
herein a plurality of conduits 138, 140, 142, 144
and 148 lead to working parts to lubricate them.
This diversion of oil from the first system to the
second system is conveniently accomplished by a
bressure responsive valve, presently to be de-
scribed, whose mode of operation is such that
when the return outlet 60 is closed to create high
pressure in the first system, the valve automat-
ically moves and stops discharge of oil to the
gutter {36. On the other hand, when the re-
turn outlet 80 is opened to cause a low pressure
in the first system, the pressure responsive valve
now to be described automatically opens the
passages 58 and 148 to the gutter 1386.

The valve by which this is accomplished will -

now be described, reference being had to Figs.
and 5. Leading from one side of the passage
58 is a port 148, and communicating with the
port is a pipe 158 which as shown in Fig. 2 ex-
tends through the wall of the casing {8 and as
shown in Fig. 1 is connected to an exterior pipe
182 leading to the gutter 136. Returning now
to Mgs. 4 and 5, the passage 58 constitutes a cyl-
inder, within which is a piston valve 154 ar-
ranged to open and close the lateral port 148.
When the pump is at rest and when, conse-
quently, there is no pressure in the system, a
suitably arranged spring §56 urges the piston
valve toward the right (see Fig. 4) and the valve
154 covers the port 148. Movement of the valve
under the influence of the spring is suitably lim-

_ited as by providing the valve with a slim stem

whose extremity engages the far side of the cyl-
inder 58. In the example shown, one end of the
spring is seated at the inner end of a chamber
{60 within the valve, and the other end of the
spring is seated within a chamber 162 within a
plug 164 secured in place as by a set-screw 168,

The piston valve 154 is provided with a longi-
tudinal passage 168 and the plug 164 is provided
with a longitudinal passage {78, the cross-sec-
tional area of each being much less than that of
the lateral port {48. When the pump starts,
pressure quickly develops because the lateral
port 148 is closed, and the pressure moves the
valve to the position shown in Fig. 5, thus open-
ing the port 148 and causing the delivery of oil
through the port and to the gutter. This is be-
cause the passages 168 and 176 are so small in
comparison with the port 148.

When, however, during the rotation of the
plate valve 64 a lobe 66 on the latter closes the
outlet opening 60 (see Fig. 4) pressure becomes
equalized on opposite ends of the piston valve
{64, the spring (58 asserts itself and moves the
piston valve to the position first described, i. e.,
across the port 148, and a high pressure develops
in - the system so that surplus oil released by the
pressure relief valve 94 escapes through the re-
lief port ti8 (see Fig. 3) into the reservoir §2

within the casing 8. This surplus oil accumu- -

lates in the reservoir 62 until the overflow level

determined by the overflow pipe 131.is attained,
and further excess oil drains out through the
elbow 132 (see Fig. 1) and pipe 134 to the sump
iz, ..

As already indicated, the pressure pulsations
produced by the opening and closing of the out-
let 68. are -utilized to operate one. or more pres-

sure responsive feeders such as the feeders 40 and - °

45 for the extraneous working part or parts. The
feeder 4€ is fully shown and. described in the
aforesald patent but will be described here, refer-
ence being had to Fig. 6. The feeder comprises
2 body or casing 172 provided with a supply. pas-
sage 174 communicating with the pipes 38 and

42 shown in Fig. 1 forming a part of the system.’

Within the body 112 is a member {76 having a
conical portion {18 constituting the valve proper
and cooperating with a seat 180. Between the
valve seat and the supply passage {74 there is a
metering orifice 182 which is controlled by a
metering pin {84. This pin has a very slight taper
as compared with the valve (718.

In the lowermost position of the valve and .
metering pin, the latter clears the metering orifice -

i82 by a slight space which permits the lower
end of the valve to be subjected to the pressure

1007

15

201¢

251

of the oil in the supply passage 174, thereby to -
lift the valve from ifs seat and to retract the

metering pin within the orifice when the pressure
rises high enough fo overcome the loading of a
spring now to be described.

The valve is arranged to respond to a prede-
termined pressure in the supply passage 1714 as by
being loaded by a spring 186 whose lower end
rests against an- abutment 188 on the valve, and
whose upper end rests against an adjustable abut-

3m:

358

ment 188 at the upper end of an axial chamber -

£92 in & screw !94 which is threaded into the
valve casing 172, ' The spring is made the desired
strength t0 hold the valve on its seat until the
desired opening pressure occurs. The amount

401

which the valve will open and the consequent ef--

fective area of the metering orifice is determined :

by an appropriate stop, herein a pin 196, having

a body 2068 which is tightly fitted into an axial-

hole 282 drilled in the screw 194. - By rotating
the screw in the proper direction the gap between
the lower end of the stop pin 196 and the upper
end of the valve member 176 may be varied to
predetermine the rate of feed.

In this feeder, the valve and its seat are above
the supply passage (74 and when the valve opens
¢il is permitted to flow upwardly past the valve
into the chamber above the valve seat and the
cil then gravitates through passages 204 and 206
to a nozzle 298 presenting an outlet 210. The

rate of feed is observable through openings 212:

agis

50:%

55:2

in a casing 214 which is threaded onto the valve

casing ‘172 and holds a glass tube 216, and pre--

sents a threaded nipple 218. In the'example
shown (see Fig. 1) the nipples of the several feed-
ers are connected by pipes 220, 222,:224, 225, 228
and 238 which deliver oil at intervals to corre-
spending working parts of the machine shown.
The feeder 46 shown in Fig. 7 is generally simi-
lar to the feeder 40 just described; but. instead
cf having a gravity outlet has a pressure outlet

60

65

282 from which oil is delivered under pressure.

and can therefore be used in situations calling
for the delivery of oil to working parts above the
feeder. Such an example is shown in Fig. 1 in
which several feeders are connected to pipes 234,

238, 238, 240, 242, 246, 248, 250, 252 and 254 .
leading to corresponding working parts of the.

machine shown.

707
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While the pump might be driven by a motor or
other separate source of power, in the example
shown it is driven by the machine itself and it
starts and stops with the machine. To this end,

~it is conveniently driven from the machine as

by a sprocket wheel 256 on the pump shaft 68,
and connected by a chain 258 to a sprocket wheel
260 secured to a shaft 262 of the machine.
While the general operation of the lubrication
apparatus should be understood from the fore-
going description, it will be reviewed briefly. Ex-
cept for the fact that there is a permanent loss
of 0il at the extraneous working parts which re-
quire only slight, occasional oiling, and except
that some oil is always maintained in the primary
reservoir (sump), secondary reservoir (about the
pump) and tertiary reservoir (gutter), all oil in
the apparatus is continually, though not continu-
ously, in circulation. 'The pump intake draws oil
directly from the primary reservoir (sump) and

forces it out under pressure which rises and falls

as the power driven plate valve opens and closes.
The pressure pulsations are applied to the pres-
sure responsive-feeders which open and close and
feed oil to the extraneous working parts. Also, as
the pressure rises and falls, the pressure fluctua-
tions are utilized to operate the pressure re-
sponsive piston valve to take oil from the pulsat-
ing column and to keep the secondary reservoir
(about the pump) supplied with oil, and also to
keep the tertiary reservoir (gutter) supplied with
oil. The surplus oil from the secondary reser-
voir returns directly to the sump. The oil which
passes to the tertiary reservoir (gutter) is de-
livered by the latter to the working part or parts
within the housing 28, and the oil draining there-
from gravitates to the primary reservoir (sump),
thus completing the cycle. As the filter is be-
tween the sump and the pump inlet all oil is
filtered before being supplied to the working parts.

It should now be evident that the dual systems
are interdependent, that they have the primary

reservoir and the pump in common, and that they

are coordinated by the described arrangement in-

.cluding the pressure responsive piston valve which
' not only causes the gutter to be supplied but

which also assures an adequate supply of oil for
the maintenance of a body of oil about the pump
to lubricate its working parts. Of course, it is
true that when no lobe of the rotating plate valve
covers the outlet 60, the latter discharges oil into
the secondary reservoir, but that oil is supple-
mented by the discharge of oil by the pressure
relief valve to the secondary reservoir, so that
ample oil is supplied to the secondary reservoir
for the maintenance of the desired body of oil to
keep the pump submerged. It is apparent, from
the foregoing, that the two systems are not only
interconnected by the parts which they have in
«common, but that they are coordinated and inter-
related so that two classes of lubrication are ef-
fected with but little more expense and compli-
cation than a single system of the type employing
pressure responsive feeders.

Having thus described one embodiment of the
invention, but without limiting myself thereto,
what I claim, and desire, by Letters Patent, to
secure is:

1. Lubrication apparatus comprising, in combi-
nation, first and second lubrication systems, a
reservoir common to both systems and to which
oil from both returns, a pump drawing oil from
said reservoir and supplying oil to the first sys-

tem, means ‘to cause feeding and non-feeding -

iperiods in the first system, and means :to cause

2,162,932

0il to be taken from the first system during said
non-feeding periods and supplied to the other.
2. Lubrication apparatus comprising, in com-
bination, first and second lubrication systems, a
reservoir cominon to both systems, and to which
oil from both returns, a pump drawing oil from
said reservoir and supplying oil under pressure
to the first system, means to cause alternating

- high and low pressures in the first system, and

means including a valve responsive to said pres-
sures to cause oil to be taken from the first sys-
tem during the period of low pressure therein
and supplied to the second system.

3. Lubrication apparatus comprising, in combi-
nation, primary and secondary lubrication sys-
tems, said primary system including a pressure
responsive feeder, a reservoir common to both
systems and to which oil from both returns, a
pump drawing oil from said reservoir and supply-
ing oil under pressure to said primary system,
means for causing in said primary system a high
pressure. to which said feeder responds and
opens, and a low pressure, to which said feeder
does not respond, and a valve responsive to said
high and low pressures and causing oil to be taken
from said primary system during said low pres-
sure and supplied to said secondary system.

4, Lubrication apparatus comprising, in com-
bination, two lubrication systems, one of which
includes a pressure responsive feeder, a reservoir
common to both systems and to which oil from
both returns, a pump drawing oil from said res-
ervoir and supplying oil under pressure to the
system which includes said feeder, means to cause
high pressure to which said feeder responds and
opens and low pressure to which said feeder does
not respond, and a valve responding fo said low
pressure and causing oil to be taken from the
system ‘which includes said feeder and supplied
to the other systems, and responding to said high
pressure and shutting oil off from said other sys-
tem.

5. Lubrication apparatus comprising, in com-
bination, two lubrication systems, one of which

includes a pressure responsive feeder, a reservoir ;

common to both systems and to which oil from
both returns, a pump drawing oil from said res-
ervoir and supplying oil under pressure to the
system which includes said feeder, means to cause
high pressure to which said feeder responds and
opens and low pressure to which said feeder does
not respond, a cylinder having & lateral port con-
nected to the system which does not include said
feeder and having a connection to the system
which includes said feeder, a piston valve working
in said cylinder across said port and subject to
the pressure in the system which includes said
feeder, and a spring which yieldingly resists un-
covering of said port by said valve, said valve hav-
ing a passage therethrough of smaller cross-sec-
tional area than said port and through which
passage oil pressure on opposite ends of said
valve is equalized during said high pressure,
thereby permitting said spring to assert itself o
move said valve to a position in which it closes
said lateral port.

6. Lubrication apparatus comprising, in com-
bination, two lubrication systems, one of which
includes a pressure responsive feeder, a reservoir
common to both systems and to which oil from
both returns, a pump drawing oil from said res-
ervoir and supplying oil under pressure to the
system. which includes said feeder, means to

" cause high pressure to which said feeder responds

and: opens and low pressure to which said feeder
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-does not respond, a cylinder-having an outlet

. from the system which includes said feeder, and

having a lateral port cornected to-the system

“which does not include said feeder, means to open

“ and close said outlet and to-cause alternately high

- and low pressures in the system which includes

said feeder, a pressure responsive. piston valve
working in said cylinder across said port- and

" having one end subject to said high and low pres-

10-

sures, and a. spring which yieldingly resists un-

--covering of said port by said:valve and which
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yvields to said low pressure:and. allows said valve

-to uncover said port, said valve having a passage

therethrough of smaller cross-sectional area than

said port and through which.passage oil flows

from the system which includes: said feeder to

‘ said outlet, and through which passage oil pres-~

sure on opposite ends of:said valve is equalized
when said outlet is closed, thereby to permit said
spring to assert itself to:move said valve to a posi-
tion in which it closes said lateral port.

7. Lubrication -apparatus comprising, in com-

~bination, two lubrication systems; a primary reser-

voir common' to both systems and to which oil
from both returns, a. pump common to both sys-
tems, drawing oil from said reservoir and supply-
ing oil to both systems, and a secondary reservoir
about said pump, receiving oil from one system
and discharging surplus oil.to said prlmary reser-
voir.

8. Lubrication apparatus comprlsmg, in combi-
nation, two lubrication systems, a primary reser-
voir common to both systems:and to which oil
from both returns, a pump drawing:oil from said
reservoir and supplying oil to one system, means
to cause 0il to be taken from the one system and
supplied to the other, and‘a secondary reservoir
about said pump, receiving oil from the one system
and discharging surplus oil to sard prlmary reser-
voir.

- 9. Lubrication apparatus comprising, in com-
bination, first and second lubrication systems, a

" primary reservoir common to both systems and to
‘which -oil from both returns; a purhp drawing oil

from said reservoir and supplying oil under pres-
sure to the first system, a secondary reservoir
about said pump and having an outlet to said pri-
mery reservoir, means-'to cause alteérnately high

‘and low pressures in the ﬁrst System, means in-~
‘¢luding a valve responsive to ‘the pressure in the
- first system fo cause oil to be taken from the first
-system’ during. the periods-of low -pressure and
"supplied to the second system; and means to cause

oil to be taken from the ﬁrst system and supplied
to said-secondary reservoir.: :

10. Lubrication apparatus compris'ing, in com-
bination, first and second lubrication systems, the
first system including a pressure responsive feeder,
a primary reservoir common to both systems and
to which oil from both returns, a pump drawing
oil from said reservoir and supplying oil under
pressure to the first system, a secondary reservoir
about said pump and having an outlet to said pri-
mary reservoir, means for causing alfernating
high and low pressures to which said feeder re-
sponds, means to limit said pressure and to supply
oil to said secondary reservoir, and a valve re-

sponsive to said pulsations and causing oil to be

taken during periods of low pressure from the first
system and supplied to the second system.

11. Lubrication apparatus comprising, in com-
bination, two lubrication systems, one of which
inciudes a pressure responsive feeder, a primary
reservoir common to both systems and to which
oil from both returns, a pump drawing oil from

5

said réservoir and:supplying oil under pressure to
the system whichidricludes said feeder, a secondary
reservoir about said pump and having an outlet to
said primary- reservmr means to cause high pres-

sure to which sald feeder responds and opens and -

to causelow pressure to-which said feeder does not
respond, mealis to ‘determine the maximum pres-
sure and to supply eil to said secondary reservoir,

and a valve ‘which responds. to said low pressure
and causes oil't0:be taken from the system which

includes said-‘feedér and supplied to the other
system,.and which valve responds to said high
pressure ahd shuts off‘oil to said other system.

12. Lubrication' apparatus comprising, in com-
bination, “two Iubrication systems, one of which
includes-a pressure’ fésponsive feeder, a primary
reservoir common t6 both systems and to which oil

" from both returns, d-puimp drawing oil from said

reservoir and: supplymg oil under pressure to the

system- which’ includes said feeder, a secondary*

reservoir about said pump-and having an outlet to
said primary reservoir, means to cause high pres-
sure to which said feeder responds and opens and
to. which said feeder ‘does not respond, means to
determine  the maximum pressure and to supply
oil to said secondary reservoir, a cylinder having
an outlet- from the system which includes said
feeder to said secondary reservoir, and having g
lateral port connected to'the system which does

not include said feeder, means to open-and close’

said outlet and to cause alternately high and low
pressures intheé systeim which includes said feeder,
a pressure responsive valve working in said cyl-
inder across said' port and having one end subject
to said high andlow pressures, and a spring which
yieldingly resists’ uncovering of said port by said
valve and. which yields to said low pressure and
allows: sald valve toruncover said port, said valve
having a passage’herethrough of smaller cross-
sectional arés- tHan said port: and through which
passage-oil flows’ from the system which includes
said feeder” to*s d outlet to-said secondary reser-
voir, and throtigh which' passage oil pressure on

opposite ends of said Valvé is equalized when said

the“eby to permit said spring to
6Ve said valve to a position in
which it closes'said'port,

13. Lubrication’ apparatus comprising, in com-
bination, :a ‘sump, a-gravity type system from

outlet Is close

“which oil returns o said sump, a reservoir having

an outlet”te: said sump, a- pressure type system
including s conditit having two outlets, one to said
gravity typesystem. ard the other to said reservoir
and including: ‘also-a- pressure responsive feeder
supplied by said condiiit, a pump within said res-
ervoir and having its inlet connected to said sump
and its outlet connected to said conduit, means
alternately to open and close said conduit outlet to
said reservoir thereby to raise and lower the pres-
surein said conduit and to cause alternate feeding
and non-feeding intervals of said feeder, and
means operated by rise of pressure in said conduit
o close said outlet to said gravity type system and
operated by lowering of pressure in said conduit to
ooen said outlet to said gravity tvope svstem.

14. Lubrication apparatus comprising, in com-~
bination, a sump, a gravity type system from
which oil returns to said sump, a reservoir having
an outlet to said sump, a pressure type system
including a conduit having two outlets, one to
said gravity type system and the other to said
reservoir, and including also a pressure responsive
feeder supplied by said conduit, a pump within
said reservoir and having its inlet connected to
said sump and its outlet connected to said con-
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duit, means alternately to open and close said
conduit outlet to said reservoir thereby to raise
and lower the pressure in said conduit and to
cause alternate feeding and noen-feeding inter-
vals of said feeder, a pressure limiting valve which
limits pressure in said conduit by releasing oil
therefrom to said reservoir, and means operated
by rise of pressure in said conduit to close said
outlet to said gravity type system and operated by
lowering of pressure in said conduit to open said
outlet to said gravity type system.

15. Lubrication apparatus comprising, in com-

bination, a sump, a gravity type system from

which oil returns to said sump, & reservoir hav-
ing an outlet to said sump, a pressure type sys-
tem including a conduit. having two outlets, one
to said gravity type system and the other to said
reservoir, and including also a pressure respon-
sive feeder supplied by said conduit, a pump with-
in said reservoir and having its inlet connected
to said sump and its outlet connected to said con-
duit, means alternately to open and close said
conduit outlet to said reservoir thereby to raise
and lower the pressure in said conduit and to
cause alternate feeding and non-feeding intervals
of said feeder, and means operated by rise of
pressure in said conduit to close said outlet to
said gravity type system and operated by lower-
ing of pressure in said conduit to open said out-
let to said gravity type system, the last-men-
tioned means including a valve, and a spring
which tends to close said valve and is overcome
by the lower pressure in said conduit.

16. Lubrication apparatus comprising, in com-
bination, a sump, a gravity type system from
which oil returns to said sump, & reservoir having
an outlet to said sump, a pressure type system
including a conduit having two outlets, one to said
gravity type system and the other to said reser-
voir, not including also a pressure responsive
feeder supplied by said conduit, & pump within
said reservoir and having its inlet connected to
said sump and its outlet connected to said con-
duit, means alternately to open and close said con-
duit outlet to said reservoir thereby to raise and
lower the pressure in said conduit and to cause
alternate feeding and non-feeding intervals of
said feeder, and means operated by rise of pres-
sure in said conduit to closeé said outlet to said
gravity type system and operated by lowering of
pressure in said conduit to open said outlet to
said gravity type system, the last-mentioned
means. including a valve, and a spring which tends
to close said valve and is overcome by the lower
pressure in said conduit, said valve having a pres-

2,162,932

sure equalizing passage which equalizes oil pres-

sures on opposite ends of said valve when said
conduit outlet to said reservoir is closed.

17. Lubrication apparatus comprising, in com-

bination, two lubricating systems, a reservoir

common to both systems, and to which oil from
both returns, a pump drawing oil from said reser-
voir and supplying oil to the first system under
pressure, means to cause alternately high and low

pressures in the first system, and a control valve;

having two positions, one in which, during each
period of high pressure in the first system, the
supply of oil to the second system is cut off, and
the other in which, during each period of low

pressure in the first system, oil is supplied from.

the first system to the second system.

18. Lubrication apparatus comprising, in com-
bination, two lubricating systems, a reservoir
common to both systems, and to which oil from
both returns, a pump drawing oil from said res-;
ervoir and supplying oil to the first system under
pressure, means to cause alternately high and
low pressures in the first system, a control valve
having two positions, one in which, during each

period of high pressure in the first system, the:

supply of oil to the second system is cut off, and
the other in which, during each period of low
pressure in the first system, oil is supplied from
the first system to the second system, and means
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to cause said valve to occupy said positions ini.gp

alternation.

19. Lubrication apparatus comprising, in com-
bination, a pressure type system, a gravity type
system, a sump which receives oil from said gravi-
ty type system, a pump drawing oil from said
sump and supplying oil under pressure to said
pressure type system, and means intermittently
to cause oil to be taken from said pressure type

_system at predetermined intervals and delivered
to said gravity type system and to said sump in.

alternation, said means including a power-driven
valve.

20. Lubrication apparatus comprising, in com-
bination, a pressure type system, a gravity type

system, a sump which receives oil from said,

gravity type system, a pump drawing oil from
said sump and supplying oil under pressure to
said pressure type system, a reservoir associated
with said pump and having an outlet to said sump,

and means intermittently to. cause oil to be taken,

from said pressure type system at predetermined
intervals and delivered to said gravity type sys-
tem and to said reservoir in alternation, said
means including a power driven valve.
FREDERICK C. BLANCHARD.
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CERTIFICATE OF CORRECTION.,

Patent No. 2,162,932, June 20, 1939.

FREDERICK C. BLANCHARD.

It 1s hereby certified that error appears in theAprinted specification
of the above numbered patent requiring correction as follows: Page 6, first
colum, line L0, claim 16, for the word "not" read and; and that the said
Letters Patent should be read with this correction therein that the same
may conform to the record of the case In the Patent 0ffice.

Signed and sealed this 22nd day of August, A. D.- 1939,

"Leslie Frazer

(Seal) Acting Commissloner of Patents.



