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INITED STATES

PaTenT OFFICE.

ELMER L. VANDRESAR AND JAMES L. PILLING, OF CHICAGO, ILLINOTS.

PNEUMATIC LUBRICATING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 662,838, dated November 27, 1900.

Application filed March 19, 1898,

Serial No. 674,602, (No model,)

1o all whomv Tt may cornceri:

Beitknown that we, ELMER L. VANDRESAR
and JAMES L. PILLING, citizens of the United

States, residing at Chicago, in the county of
Cook, State of Illinois, have invented certain

new and useful Improvements in Pneumatie
Lubricating Systems; and we hereby declare

‘the following to be a full, clear, and exact de-

scriprion of the invention, such as will enable
others skilled in the art to construet and use

the same. -

Our invention relates to improvements in

lubricating systems; and it copsists in an or-

ganized mechanical method and apparatusfor
feeding to the wearing parts of an engine or
series of engines labricants under pressure
and subsequently saving or collecting such
labrieants, also purifyingand returning them

to thesystem forfurther and continuous use. .

Foroneof itz objects our invention contem-
plates the employmentof an oiling system in
no wise dependent upon surrounding condi-
tions, such as the height of a building or the

rolling and tossing of a ship; a system which
can beoperated from above the machinery, be-

low the machinery, or on a level with the ma-
chinery to be lubricated; a system which is
compact in all essential parts and can be read-

bution, and a system which will insure a uni-
form, even, and steady supply of lubricants
to the machinery under all conditions of serv-
lce, feeding slowly npon one bearing, rapidly
upon anotherimmediately adjoining,or flood-
ing all bearings throughout an entire plant,
1f necessary, without in the least detracting

from the efficiency or economy of the appa-

ratus.
As a further object this invention contem-

plates a systematic arrangement and combi-.

nation of filters, storage and dispensing reser-
voirs, valved pipe-lines, and parts designed,
arranged, and adapted to accomplish the pur-
poses and objects above enumerated in man-
ner and form as will later appear.
Heretofore various attempts have been

made to supply the bearings and wearing

partsof largesteam and electric plants, steam-

ships, or factories with a lubricant, sueh as

mineral oil, from one central source of sup-
ply through the agency of snitable piping in

direet communication with fixed oil cups or

lubricators.

To deliver the oil from such
central source of supply, however, through
sald piping to the cups in a steady uniform
manner required an unvarying motive power
applied to the oil, and to meet this require-
ment various expedients have been resorted
to with greater or less dissatisfaction. Steam-

‘pressure has been tried, likewise water-pres-

sure, ammonia, and the air-pump, and com-
pressed air also has been employed, though

1n a system differing materially from the

present. Steam-pressure and ammonia were
soon abandoned because of their injurious
effect upon the oil; water because of the diffi-

culty in obtaining uniform pressure and its

tendency to fill the tanks, pipes, &e., and the
pump because of its intermittent uneven de-
livery, thus leaving only gravity and com-
pressed air available for the purpose. Of
these the former was found objectionable in
the fact that it is limited to such places as
couldaffordample height above machinery for
elevation of the feed-tank, while at the same
time insuring to the elevated tank and inter-
mediate pipe the same atmospheric tempera-
ture as at theoil-cups. Again, a large amount
of oil was necessarily tied up in a gravity
system at all times, and this would feed down
with varying speed and pressure as the quan-
tity of oilin the dispensing-tank diminished.
To overcome these objections.and to remedy
these insufficiencies, then, is the purpose of
the present invention, comprising the here-
inafter-described arrangement and combina-
tion of parts, the general efficiency whereof
may be said to reside, primarily, in the em-

ployment of an air-reduction valve inter-

posed between the sources of airand oil sup-
ply or of equivalent means for regulating and
controlling the effect of the former upon the
later as a motive power. |

I'he invention will now be particularly de-
scribed and finally pointed out by the claims
following. -

In the accompanying drawings, which form
part of this specification,and whereon the ref-
erence-letters employed indicate the same or
corresponding features in the several views,
Higure 1 represents in perspective the central
point of distribution, embracing an elevated
digpensing-tank or ¢‘ fountain-head,” valved

[ oil and air pipes communicating therewith,
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upright air-compressors, main oil-feed pipe,
pressure-filters, and aheadboard upon which
are mounted the necessary pressure-gages.
Fig. 2isa diagrammatic view illustrating the

principal features of the lubricating system,
connected together by feed and return lines

of piping, as applied to the wearing parts of
a power - engine, of which but one is shown
in dotted lines for purposes of illustration.
In addition to parts shown and desecribed
in connection with Fig. 1 this sheet illus-

trates a main filter, an engine-oll-receiving

reservoir, also a cylinder-oil-receiving reser-
voir, a compressed-air receiver, an oil-stand
in controllable communication with said res-
ervoirs, and a small drip-tank for returned
cylinder-oil. Fig. 3 is a perspective view,
partly in section, of a pop-valve for auto-
matically relieving the oil-dispensing tank
when pressure therein becomes greater than
the maximum used for feeding purposes.
Fig. 4 is a central longitudinal section of a
reduction-valve, such as interposed between
the main air-receiver, the dispensing-tank,
and the oil-reservoirs. Fig. S isacentral ver-

tical section of one pressure-filter, on a re-

duced scale, showing its inlet - port, outlet-
port, and intermediate removable screens or
Fig. 6isasectional view of one check-
valve aslocatedin the oil and air supply pipes
on eitherside of the oil-dispensing tank. Fig.
7 is also a vertical section illustrating an or-

“dinary three-way cock (shown by Kig. 2) in

the oil-discharge pipe adjacent to main filter.

Tig. 8 represents in perspective a modified or
double form of the invention, there being

shown a dispensing-tank for cylinder-oil as

well as for engine-oil, the arrangement of

valves, pipes, connections, pressure-filters,

and air-compressors being substantially the

same as in Kig. 1.

Reference being had to Fig. 2 of the draw-
ings and letters thereon, A indicates the main:

filter, into which engine-oil is delivered from
a tank-wagon, barrels, or original packages.
This filter is provided with suitable sight-
cages a ¢ for showing the depth of its con-
tents, and discharges through pipe B, leading
directly into an engine-oil reservoir C, while
interposed between said filter and reservoir
said pipe is equipped with a check-valve D
to prevent back pressure upon the contents
of filter A, a three-way cock H, through which
flows the filtered oil, and a gate-valve F for
catting off all communication with the filter
should occasion arise.

(& represents a compressed-air receiver ot
liberal proportions, tapped by suitable air
tubes or pipes 0 b, which latter in turn are

6o in direct communication with duplicate air

pumps or compressors. Il H above. These
compressors are of well-known construction
and may be actuated conjointly or independ-
ently by any well-known means, steam as a
motive force being preferred, and, as illus-
trated, they are provided with inlet-ports c ¢
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'*Spectively, with suitable steam sxlpply and

exhaust pipes. (Not shown.)

Leading from the top of the air-receiver G
is -a small pipe ¢, equipped with a suitable
gage f for indicating the pressure in sald
receiver, and a second or delivery pipe I, fit-
ted with a crow’s-foot coupling J, to which
may be connected a series of lateral air-pres-
sure pipes, according to requirements. One
air-pipe K thas connected to the coupling J

75

has its opposite end threaded into the three- -

way cock E aforesaid and at each end is
ouarded by small emergency gate-valves g ¢/,
while between these is interposed a reducing-
valve L for regulating the air-pressure upon
contents of engine-oil reservoir C by way of
pipe B when the position of three-way cock
E will permit. At the intersection of pipes
B and X is a by-pass or valved cut-out pipe
h for emergency or temporary use, and the
valve L. may be of any well-known construc-
tion capable of performing the functions for
which intended, that illustrated by Fig. 4 of
the drawings being selected merely for pur-
poses of illustration.

Engine-oil reservoir C is provided with a
small air-pipe 7, terminating in gage j, and
from bLelow same reservoir is taken the main
oil-supplyline M,provided with a cut-off valve
N and a check-valve O, both of ordinary con-
struction and communicating above with the
main dispensing-tank P, as shown by kigs.
1 and 2.

It will be seen that the compressea-air re-

ceiver G is directly connected with the oil-dis-

pensing tank P by means of a vertically-ar-
ranged air-supply line Q, which, like the oil-
line M, is equipped with cut-off and check
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valves R S, respectively, an emergency gate-

valve ¢, of ordinary construction, and in ad-
dition is provided with an all-important air-
reducing valve T, as shown by Fig. 2. Dby
““reduction-valve”in thisconnection i1s meant
one which will at all times give and main-
tain a predetermined pressure at points of
utilization, regardless of variations in pres-
sure at the source of supply. Applying this
definition to the present invention we will
presume the initial pressure in air-receiver
G to be eighty pounds and that required to
properly feed oil to and through the various
caps and points of utilization to be twenty
pounds. Reduction-valve T is positively set
at twenty pounds, and this predetermined
pressure will be uniformly maintained
whether pressure in receiver z is increased
beyond eighty pounds or decreased as low as
twenty pounds, though, obviously, if the pres-
sure in receiver G is allowed to fall below
twenty pounds there will be no reduction,
there being nothing to reduce. Inlike man-
ner the action of valve T may be varied
within a wide range to. meet the requirements

of existing conditions—such as consistency of

the oils employed, climatic conditions, the
number of lubricators in cireuit, and their

and with exhaust-ports d d, connecting, re- | distance from the source ot sapply; but in
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all cases the pressure will be constant and
uniform after the reduction-valve is once
set to the predetermined requisite pressure.
The particular reduction-valve herein shown
for purposes of illustration comprisesa valve-
casing T, pressure-chambers therein T P,
inlet and oatlet ports T’ T%, respectively,

main and auxiliary valves T® T% each nor-

mally spring-seated, an adjusting-piston T?
cushioned upon asurrounding tension-spring
T a diaphragm T7) interposed between said
piston and the protruding stem of auxiliary
valve T and a lew-pressure duct T2, com-
municating with the outlet-port T2 With
the foregoing arrangement it is quite evident

that the variable pressure exerted by tension-
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spring T° is communicated throungh piston T?
to the auxiliary valve T% the latter being
slightly unseated so long as the pressure of
sald spring T exceeds the back or low pres-
sure in chamber T", Fluid under high pres-
sure now being admitted to inlet-port 1" first
lifts main valve T® by acting upon its attached
piston T of greater area. A portion of the
fluid during this initial movement and at all
flmes escapes around said piston T into the
pressure-chamber TY and may be conducted
thence past the conical auxiliary valve T*and
1ts reduced valve-stem T into the pressure-
chamber TH and through duet T™ to outlet
1%, the auxiliary valve T4, as stated, being
normally open. If now, however, the back
or low pressure in duct T** increases beyond
the normal, this instantly serves to actuate
diaphragm T7 and project the graduating-pis-
ton T°, set against stem T™ of valve T% the
latter being partially or absolutely seated by
the pressure in chamber TY, augmented by
that of the reaction-spring in chamber T,
Yalve T being thus closed or partially closed
1t 18 obvious that the fluid constantly escap-
ing past piston T into chamber T at once

exerts pressure upon said piston, with the ef-

fect of closing or partially closing the main

valve 1%, thus entirely shutting off or throt-

tling same,

‘The dispensing-tank P isequipped with its

individual pressure-gage k, cage-glass [, and
cocks . It also has an independent line of
pipe n leading from its upper portion or air-
space to and over the main filter A, where it
1s guarded by a graduated spring-pressed re-
lief- valve R’ of ordinary construction, as
shown by IFig. 3.
matically to relieve the main dispensing-tank
if perchance pressure therein becomes greater
than that required for feeding purposes. De-
pending from the main tank P is the main
oll-feed pipe U, having brancheso o, in which
are located duplicate pressure-filters V V,
each flanked by small cut-off valves p p,
whereby admission of the oil can be denied
oneorthe other or both. Aun example of said
auxiliary pressure-filters V is to be found in
Fig. 5 of the drawings, comprising a series of
perforated screens or sieves capable of ready

removal for parposes of cleansing, This par-

This valve R’ works auto-

£

ticular construction, however, in itself forms
no part of the present invention. At g the
branch pipes 0 0 merge again into the oil-feed
pipe U,forminga union below with the engine-
oil-feed line W, which latter is capped at its
extremities, properly guarded by valvesr s at,
1ts entraunce, and feads thence throughout the
plantorfactory,preferably belowits fioor-line,
to the vicinity of each engine and machine in
cir¢utt. Out of this feed-line W are taken
reduced lateral supply branches; such as s,
ranning through controlling-valves; as £, and
communicating with suitable oil - cups and
batteries, as u, adjacent to the wearing parts

to be lubricated, which in turn are them-

selves flanked by small individual valves v,
as lllustrated by Fig. 2.

Cominunicating with the usual sole or bed
plates of engines,the eccentric pans,and other
points of collection are branch return-pipes
w,in open communication with the main en-
gine-oil-return line X, by which the drip from
all engines and machines in the system is re-
turned by way of an outlet-pipe Y to the

-starting-point—the main filter A—as shown

by Fig. 2.
Zindicates an oil-stand, of which there may
be one or more located at convenient points

in the engine-room or factory for supplying

stall quantities of oil in cases of emergency
and fur inaccessible squirt-can uses. These
stands 7, like other points of utilization, are
equipped with lateral supply branch pipes
s s from the oil-feed lines W X, respec-

tively, and terminate in cocks w u', from

which oil may be drawn. They are also
equipped with suitable drip-pockets z, com-
municating with branch return-pipes w w',
whnereby all overflow is conducted to the oil-
retarn lines X Y and thence to the filter A
or drip-tank 8, as the case may be.

Thus far the description of theinvention re-
lates to the use of engine-oil as a lubricant:

but 1t is evident that a heavier oil may be
similarty employed by the same system and

by substantially the same agencies for lubri-
cating engine-cylinders, pumps, orother parts
normally coutalning a low internal pressure.

As 1s usually the case, this is accomplished

by the aid of suitable ““‘lubricators,” which
are substituted for the aforesaid oil-cups and
batteries w. A main cylinder-oil reservoir 1,
however, may be provided, as shown by Fig.
2, and cross-connected to the main con-
pressed-air receiver G by means of the pipe 2,

‘projected from the erow’s-foot couplingJ and
running through a reduction-valve 3 for regu-

lating the degree of air-pressure admitted to
sald reservoirl. Thenumeral4 representsan
air-gage conveniently mounted upon the dis-
pensing-tank headboard and connected with

- the eylinder-oil reservoir by an intermediate
| pipe 5 for indieating the pressure therein.

Out of the bottom of this reservoir 1is taken
a cylinder-oil-feed line 6, which in this in-
stance leads directly by wmeans of branches
to the cock u' in the oil-stand Z, previously
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referred to, thus rendering accessible at all
times a head of heavy oil for the filling of
squirt-cans, &c., for hand introduction to

‘eylinders and pumps through the agency of

suitable lubricators. (Notshown.) Depend-
ing from the drip-pocket « of said oil-stand
7. is to be seen a branch return-pipe w', in
open communication with a c¢ylinder-oll-re-
turn line 7, discharging into a small drip-
tank located immediately below or at any con-
venient point in the system, as at 8, for col-
lecting all drip from the cock w', which would
otherwise be lost. It is also within the spirit
of the invention to extend the cylinder-oil-
feed line 6 and to equip it with a series of
branch feed-pipes in direct communication
with lubricators adjacent to each cylinder or
pump to be supplied—as, for example, in Fig.
1 of the drawings, whereon is shown a double
sight - feed lubricator 9 for supplying the
steam end of air-compressors H H with eylin-
der-oil. Again, where the volume of work

imposed upon the system will justify, c¢ylin-

der-oil reservoir 1 and the campressed-air re-
ceiver 3 are each connected with a second

dispensing-tank corresponding in all essen-

tial particulars with thatheretoforedescribed,
as will be seen upon reference to Fig. §, illus-
trating this embodiment of the Iinvention.
Having thus deseribed the general arrange-
ment and construction of apparatusemployed
for carrying out this invention, we will now

proceed to set forth its use and operation, se-

lecting for this purpose the single system illus-
trated by Fig. 2 of the drawings.
Engine - oil having been introduced into
main filter A from tank - wagons or other
sources of supply is freed from its original
impurities by filtration and flows thence
through check-valve D, three-way cock K,
and gate-valve F in pipe B to the main en-
oine-oil reservoir C of liberal dimensions.

The air-compressors H, one or both, are then

called into requisition, forcing air into re-

-ceiver G by way of interposed air-pipes 0.

Pressure in receiver G having been thus
raised to the required degree is indicated

“upon air-gage f through pipe connection e,

50

55

6o

gage 7 at end of air-pipe 2.

the valves g ¢’ in air-line K are opened, and
three-way cock K, partially rotated, with the
effect of interrupting the flow of oil from filter
A andsimultaneouslyestablishing connection
between receiver G and reservoir C, where-
upon contents of the latter are subjected to
pressure from the former, as indicated by
Cut-off valve N
in oil-supply line M is now opened, permit-

ting passage of the engine-oil under pressure

from reservoir Cthrough check-valve O above
and into the central dispensing-tank I’, where
its depth is at all times indicated by gage-
olass {, guarded above and below by the cocks
m m. If during the operation of charging
the dispensing-tank P with oil or with air the
pressure becomes greater than that required
for feeding purposes, relief-valve R’ in relief-

~ pipe n automatically goes into action to re-

662,838

lieve the dispensing-tank, which thereupon

discharges back into the filter A, as shown,
though it is by no means essential that the
valve R’ be located at the extremity of pipe
n. Dispensing-tank P being now filled in the
manner described, valve N isagain closed and
three-way cock E in pipe B returned to its
normal position, thus cutting off the flow of
air from receiver G to reservoir C and restor-
ing communication between said reservoir
and filter A. At this instant the reservoir C
is relieved of its air-pressure, no longer need-
ed, by way of the pipe B, in which 1t en-
counters check-valve D, and is thereby di-
verted through port 10, the latter discharging

above the top of filter A, so that any particles -

of oil which may be siphoned from reservoir

( during this air-discharging operation will

be properly cared for. The oilin dispensing-
tank P is now ready for distribution and ac-
cordingly valve R in main air-supply line Q
is opened, permitting passage of air from re-
ceiver G through reduction-valve T, valve R,
and check-valve S into the dispensing-tank
aforesaid, where it constitutes the necessary
motive power for feeding or distributing the
oil. In the snccessful operation of this sys-
tem as a whole the reduction-valve 1’ per-

forms the most important fanction of regu-

lating to a nicety the degree of air-pressure
admitted to dispensing-tank P, according to
the requirements of surrounding conditions,

' but regardless of the excessive pressure in

receiver (. It also establishes a relation be-
tween said dispensing-tank and receiver,
which insures an unvarying feed of oilin re-
sponse to an unvarying pressure at all times.
Leaving dispensing-tank P by way of central
feed-pipe U, the oil is admitted to either or
both of the pressure-filters V, where it is
cleansed of any foreign particles or matter
which may possibly have escaped the main
filter A. Continuing in its course, it 18 next
forced through branches o 0, merging again
in pipe U below, and thence into the main en-
gine-oil feed-line W past each engine, ma-
chine, or oil-stand to be served. From this
feed -line W the oil finds outlets finally
through supply branch pipes s and their ter-
minal oil-cups and batteries u, by which 1t is
delivered to partsrequiring lubrication. This

accomplished, the oil is next gathered by the

sole or bed plates of the engines, the eccen-
tric-pans, oil-pockets, &ec., and returned by
means of branch pipes w to the engine-oil re-
turn-line X, and thence by the depending out-

let Y back to the main filter A, where 1t 18

cleansed and again circulated in like manner
as before.

~ In the matter of supplying cylinder - oil
under pressure to suitable lubricators and
through these to the interior of cylinders or
pumps irrespective of whether the supply be
direct from the reservoir 1 to such lubrica-
tors, from said reservoir through an inde-
pendent dispensing tank, as indicated by Fig.

'8, or from the reservoir to oil-stands, as shown
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in connection with Fig. 2, in either event the
cylinder-oil reservoir 1 must fiest be partially
filled with

- Valve ¢ in pipe 2 is then opened, permitting
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passage of compressed air from receiver G
throungh reduection -valve 3, whereby it is

drawn down to the required degree of pres-
sare before entering reservoir 1.

The inter-
nal pressure of said reservoir 1 may now he
read upon gage 4 at end of pipe 5 and serves
to force contents of this eylinder-oil reservoir
by way of the eylinder-oil feed-line 6 to noint
of utilization, which in Fig. 2 is the oil-stand
Z, equipped with oil-cock w'. Any drip from
this cock v’ which may occuris promptly gath-
ered by thedrip-pocketa and conducted along
the eylinder-oil return-line 7 to the small drip-
tank 5, provided to receive and eolleet it.

In practicing or operating this improved
system we by no means limit ourselves to
the precise construction, location, orarrange-
ment ol parts herein shown and deseribed, as
various changes and modifications m ayv be re-
sorted to without departing from the spirit of
ourinvention. The location of filters, reser-
voirs, receivers, controlling apparatus, and
Intermediate connections may be varied in-
definitely according to requirements of vari-
0us plants, steam ships, and buildings where-
In the system is to be installed, and regard-
less of the relative location of parts to be lu-
bricated, whether above or below the appara-
tus in part or in whole.

Having thus deseribed our invention, its
use and operation, what we claim, and de-
sire to secure by Letters Patent, is—

1. In alubricating system the combination
with a dispensing-tank and a compressed-air
receiver, of a reduction-valve and a check-
valve interposed between said dispensing-

tank and receiver for establishing a prede-

termined constant and uniform pressure in
the dispensing-tank, substantially as de-
seribed. |
- 2. In alubrieating system the combination
with a dispensing-tank and a compressed-air
recelver, of a reduction-valve and a relief-
valve for establishing and maintaining a pre-
determined constant and uniform pressure 1n
said dispensing-tank, substantially as de-
scribed. |
5. In alubricating system the combination
with a dispensing-tank and a compressed-air

receiver,of arelief-valve commu nicating with
the dispensing-tank, and a reduction-valve

interposed between said dispensing-tank and
receiver forestablishing a predetermined con-
stant and uniform pressure in said dispens-
ing-tank, substantially as described.

4. In alubricating system the combination
with a dispensing-tank and a compressed-air
receiver, of an air-supply line connecting the
two, a reduction-valve and a check-valve for
governing the supply of compressed air, and
a relief-valve communicating with the dis-
pensing-tank, substantially as described.

5. In'alubricating system the combination

a sultable grade of lubricant.

with a dispensing-tank and a compressed-air
receiver, of an air-compressor for charging
sald receiver, an air-supply line connecting
recelver and dispensing-tank, a reduction-
valve in the supply-line, and a relief-valve
communicating directly with the dispensing-
tank, substantially as described. -

6. In alubricating system the combination
with an oil-reservoir, a dispensing-tank and,
an alr-receiver, of interposed air and oil pipe
connections, a relief-valve communicating
directly with said dispensing-tank, and re-
duection-valves for governing the constant
uniform delivery of compressed air from said
alr-receiver to the reservoir and dispensing-
tank, substantially as deseribed.

7. In alubricating system the combination
with an oil-reservoir, an oil-supply line con-
talning a check-valve, a dispensing-tank, and
a compressed-alr receiver, of air-supply lines
connecting the latier receiver with said dis-
pensing-tank and reservoir, a reduction-valve
interposed between the receiver and dispens-
ing-tank for maintaining a constant uniform
pressure in the latter, and a three-way cock
between said receiver and oil-reservoir, sub-
stantially as described.

3. In alubricating system the combination
with a main filter, an oil-reservoir, a dispens-
ing-tank and a ecompressed-air receiver, of a
discharge-pipe between said filter and oil-
reservoir, an oil-supply line containing a
check-valve between the latter and the dis-
peusing-tank, an air-supply line equipped
with a reduction-valve between the air-re-
ceiver and dispensing-tank for maintaining
a constant uniform pressure in the latter, and
a valved air-pipe from the air-receiver to said
oil-reservoir, substantially as described.

9. In a lubricating system the combination
with a main filter, an oil-reservoir, a dispens-
ing-tank and a eompressed-air receiver, of a
discharge-pipe connecting said filter and oil-
reservoir, a check-valve, a three-way cock and
au air-port in said filter discharge-pipe, an
oil-supply line between said reservoir and the
dispensing-tank, an air-supply line running
through a reduction-valve between the dis-
pensing-tank and air-receiver, and an air-
pipe from the latter receiver terminating in
the three-way cock aforesaid in filter dis-
charge-pipe, substantially as described.

10. In alubricatingsystem the combination
with a main filter, an oil-reservoir, a dispens-
Ing-tank and a compressed-air receiver, of air
and oil pipe connections between said filter,
reservoir, dispensing-tank and receiver, re-
duction-valves for controlling deliveries from
sald receiver, an oil-feed pipe leading from
the dispensing-tank through a secondary
filter, a main oil-feed line, and an oil-return
line, thelatier discharging intothe main filter
aforesaid, substantially as described.

11. In alubricatingsystem the combination
with a main filter, an oil-reservoir, a dispens-
ing-tank and a compressed-air receiver, of air
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reservoir, dispensing-tank and receiver, a re-

duction-valve located in each of the air-pipes
for controlling deliveries from said receiver,
an oil-feed pipe leading from the dispensing-
tank, oppositely-disposed branches in the lat-
ter running through secondary pressure-fil-

‘ters, a main oil-feed line, and an oll-return

line the latter discharging into the main filter

~aforesaid, substantially as described.

In testimony whereof we affix our signa- 1o
tures, in presence of two witnesses, this 17th
day of February, 1393.

ELMER L. VANDRESAR.
JAMES L. PILLING. |

Witnesses:
HorACE A. DODGE,
WM., E. DYRE.
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