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No, 794,16%.

UNITED STATES

Patented July 11, 1903.

PaTeENT OFFICE.

WILLARD B. FEATHERSTONE, OF TOLEDO, OHIO, ASSIGNOR TO AUTO-
MATIC PRESSURE FEED LUBRICATOR COMPANY, OF LOS ANGELES,

(JALIEORNIA.

LUBRICATOR.

SPECIFICATION forming part of Letters Patent No. 794,167, dated July 11,1903.

Application filed October 25, 1802, Jerial No. 128,734,

To aitl whom it Mal) CONCETTL:

Be it known that I, WiLLARD B. FEATHER-
STONE, 4 citizen of the United States, residing
at Toledo, in the county of Lucas and State ot
Ohio, have invented a new and useful Im-
provement in Lubricators, of which the fol-
lowing is a specification. -'

My invention relates to that class of lubri-
cators in which the lubricant is delivered un-
der pressure, and has for itsobject to produce
o device of the kind that is adapted to utilize
for the purpose varying elastic-fluid pressures.
In oas-engines there are two sources of elas-
tic-fluid pressure available for the purpose—
viz.. the pressures arising from successive ex-
plosions of compressed gas and the periodic
compression of air in the crank-case by the
piston. The pressures arising trom the ex-
plosion of compressed gas are available either
by direct connection with the eylinder or with
the exhaust. In each of these three sources
there is a periodic variation of pressure from
normal atmospheric to a maximum higher
pressure and back to normal atmospheric
pressure in the natare of a succession of short
quick pulsations.

A further object of my invention 1s to pro-
vide means of connecting to either of these
sources a lubricant-reservoir having a main

tood-outlet for the lubricant adapted to be

connected to working parts, whereby while
the pressure in the source is increasing com-
pressed clastic fluid therefrom will be admit-
ted to the reservoir and the pressure in the

reservoir will be raised to a degree less than -

the maximum pressure in the source, and
while the pressure in the source is diminish-
ing to the normal will permita limited return
of elastic finid from the reservoir to the
source whenever the pressure in the reser-
voir exceeds a predetermined work-pressure
therefor, thereby maintaining a substantially

uniform pressure in the reservoir while the

engine is in operation, and, furthermore, that
is adapted when the engine is at rest to auto-
matically restore an equilibrium at normal
atrnospheric pressure between the source and
the reservolr.

I accomplish these objects by the novel con-
struction and combination of parts hereinaf-
ter described, claimed, and illustrated in the
drawings, in which—

Figure 1 is a top plan view of a lubricator
constructed in accordance with my invention
and adapted to the use of oil as a lubricant.
Fic. 2 is a vertical section of the same on the
line X X of Fig. 1. Fig. 8 is a like view on
line Y Y of Fig. 1. Fig. 4 is a like view ot
o modified form of my lubricator having an
integral distributing-chamber provided with
multiple outlets. Fig. 5 1s a transverse ver-
tical section through a modified form of a lu-
hricator in which the pressure-ducts and pres-
sure reducing and regulating valves are sep-
arated from but suitably connected to the
lubricant-reservoir.
thereof, showing a plurality of outlets ar-
ranged radially around thedistribu ting-cham-
ber. which is located at the tup of the reser-
voir. -

Referring to the drawings, 1 is an oil-cup,

Fig. 8isa top plan view .
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comprising the glass cylinder 2, the bottom

closure 3, provided with an annular tlange 4
around its rim to receive the bottom end ot
the cylinder, and the central column 5, having
its top end portion 6 exteriorly threaded, the
top closure 7 havingan annular flange 8 arounel
its rim adapted to receive the top end of the
cylinder and having a central orifice 9, 1n-
teriorly threaded adapting the top closure to
be run down on the threaded end portion of
the column 5, and the packing-rings 10, 1n-
terposed between the ends of the cylinder and
the top and bottom closures, respectively.
The column 5 is provided with a lower end
extension 11 between the bottom closure and
which for a distance is exteriorly threaded

and then tapered to a point at the free end to

form a drip 12.

The threaded upper end portion 6 of the
column 5 extends above the top closure 7
when the latter is closed down upon the top
end of the cylinder 2 and is provided with a

' closed cap 13, which is interiorly threaded and
‘adapted to be run down as a lock-nut for the
| top closure upon the upper end portion of the
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column 5.
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Closure 7 is also provided with a
hilling-orifice 14 and closure-plug 15. To the
under side of the top closure 7. around the
orifice 14, 1s secured the oil-strainer 186.

In charging the cup with lubricant a suit-
able air-space is left at the top for the ad-
mission of compressed elastic Auid.

i

Column 5 is provided with oil-conduits A

and B and the pressure-conduits C and D, ex-

IO

20

25

tending longitudinally of the column, con-
duit A extending entirely and the conduits
B, C, and D partially through the column.
Oil-conduit A is provided with an enlarge-
ment, forming a valve-chamber 17, which at
the lower end is provided with a valve-seat 18
for the needle-valve 19. The upper end 20 of

the needle-valve 19 isslotted, as a screw-head.

and squared for a wrench to provide means
for adjusting the valve.

Oil-conduit B extends.from the top of the
column 5 nearly to the level of the inner
bottom of the cup 1 and is connected by the
intersecting conduit 21 with the interior of
the cup near the bottom closure 3. The con-
duit B is also provided with a valve-chamber
22,1n thelower end of which is formed a valve-

seat 23 for the check-valve 24. The top por-

“tlon of the valve-chamber 922 is interiorly

30.

35

threaded to receive the threaded closure-plug
25, the top end of which is also slotted and
squared for a wrench as a means of screwing

the plug into and out of its seat. Valve 924
1s preferably of such weight that slightly
more than normal atmospheric pressure on
the oil in the cup is required to lift the valve
from its seat and permit the oil to rise in the
conduit B to the level of the oil in the cup.

Valve-chambers 17 and 22 are connected by

‘the cross-conduit 26, and the conduits A and

40

B thus connected constitute a feed-outlet for

- the lubricant in the reservoir, extending from

the intake 21 upward through the conduit B

‘to valve-chamber 22, thence through the cross-

45

conduit 26 to the chamber 17, and thence
downward through the conduit A to the drip-

- point 12.
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Pressure-conduit C, which extends in col-

umn 5 a suitable distance from the top, is en-
larged toform a valve-chamber 27, inthe lower
end of which is formed a valve-seat 28 for the
check-valve 29, and. the valve-chamber 27 is
connected with the interior of the cup 1 by
the pressure-conduit 80 having its opening
ito the cup near the top closure.

Above valve-chamber 27 conduit C is fur-
ther enlarged to form valve-chamber 31, hav-
ing its lower end formed as a seat 32 for the
weighted pressure-regulating valve 33, and
its upper end portion is interiorly threaded a
suttable distance to receive the exteriorly-
threaded hollow plug 34, within the bore of
which is inserted the helical spring 35, adapt-
ed to load the valve 83. The top end of the
plug 311s both squared for a wrench and slot-

ted as a screw, whereby the plug is adapted |

| to adjust the pressure of the spring on the

valve.

Adjacent to the pressure-conduit C is the -

pressure-conduit D, extending into the col-
umn 5 from the bottom end to a point near
1ts top, and the top portion of conduit D is
connected with the valve-chamber 31 by the
cross-conduit 36. The conduit D is also con-
nected with the lower end of the conduit C
by the reduced pressure-duct 37. The con-
duits C and D thus connected by the cross-
ducts 36 and 37 form a two-way passage from
the lower portion of the conduit D to the con-
duit 30, with the back check-valve 29 control-
ling one passage and adapted to open under
pressure from conduit D and to be closed by
greater pressure in the cup 1, and also with
the relief-valve 33 controlling the other pas-
sage, sald valve being held normally closed by
the spring 35, and also adapted to be held
closed by pressure in conduit D and to be

opened by pressure in the cup 1 when the

pressure in the conduit D is less than the pres-
sure 1n the cup and the pressure in the cup
1s greater than the resistance of the spring 35.

To the lower extension 11 of the column 5

1s attached a sight-feed 88, having glazed open-

ings 40, through which the feed of the lubri-
cant from the drip-point 12 may be readily
observed. The lower end of the stem of the
sight-feed is provided with a diametrically-
reduced portion 41, which is exteriorly thread-
ed for attaching the cup 1 to the cylinder or
crank-case of a gas-engine or other source of
pulsating or varying pressure. ~
The cup thus constructed being suitably
charged with oil and connected to the closed
crank-case of a gas-engine by the portion 41
of the lower extension 11 of the column 5 will
operate as follows: At each stroke of the pis-
ton the air in the crank-case will be com-
pressed above normal atmospheric pressure
and a jet of compressed air will traverse the

to the valve-chamber 31 above the weighted
valve 33, thereby adding pressure to the
welght of the valve and the resistance of the
spring 35 to hold the valve in its seat. A
smaller jet of less pressure is also admitted
through the reduced duct 37 to the conduit C
sufficient to lift the valve 29 and cause pressure,
reduced below the maximum, to be exerted
upon the oilin the cup through the conduit30.
Upon each return stroke of the piston the
pressure in conduit D is reduced to the nor-
mal and below the pressure in the cup, where-
by the valve 29 is seated and prevents the es-
cape of compressed air from the cup through
the duct 37. The pressure being also with-
drawn from the top of valve 83, if the pres-
sure In the cup has been raised above the
weight of that valve, as loaded by the spring
39, 1t will open and allow air to escape from
the cup until the pressure therein does not
exceed the weight of the valve plus the re-
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~ from the drip-point 12 while the engine 1s
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sistance of the spring. The valve 33 will then
close. thus retaining a definite pressure in the
cup, the amount of which may be regulated
by adjusting the pressure of the spring by
means of the screw-plug 34. By making the
duct 37 of a diameter proportionately less than
the diameter of the conduit D the maximum
pressure trasmitted by the duct to the cup or
reservoir will always be proportionately less
than the maximum pressure in the conduit D,
and it is manifest that the capacity of duct 37
may be so reduced as that the maximum pres-
sure transmitted by it to the reservoir will
approximate the working pressure retained
by the valve 83, and that so constructed the
pressure in the reservoir will be substantially
the same during both periods of compression
and expansion in the crank-cdse. Theoil-valve

94 being adjusted to be lifted atadefinite lower
20.

pressure than is maintained in the cup by the
pressure-regulating valve 33 it will be lifted
betore such pressureis reached, and the oil will
be forced through conduit B and the cross-con-
duit 26 into the valve-chamber 17, and the nee-
dle-valve 19 therein being adjusted for the de-
<ired rate of feed the lubricant will be forced

past it into the lower end of the conduit A,

whence following the tapered end ot the exten-

sion 111t willdrop from the drip-point12 of the

extension through the stem 38 past the sight-
opening 39 and into the crank-case, it being
obvious that while the pressure in the stem 33
at alternate periods is higher than the pres-
sure in the cup the weighted oil-valve 24 will
act as a check-valve to prevent any backward
movement of the oil through the conduits A
and B during the intervals of higher pressure,
and, further, that by reason of the rapid alter-
nations of high and low pressure in the crank-

case and of the high pressure being neutral-
.ized, as aforesaid, by the check-valve 24, the

pressure in the cup being maintained above
the mean pressure, there is produced a prac-
tically continuous higher pressure in the res-
ervoir than in the crank-case, which pro-
duces a steady periodic dropping of the oil

running.

To automatically and quickly stop the feed
‘when the engine stops, there is provided a

minute by-pass 42, preferably connecting the
upper part of the cup with the valve-cham-
ber 81. This by-pass, the effect of which 1s

obviously neutralized while the engine isrun-

ning, operates when the engine stops to re-
store equilibrium between: the cup and the
crank-case, and as soon as the pressure in the
cup is reduced by it below the resistance of
the oil check-valve 24 that valve will close and

stop the feed.

In adapting my invention for use on thecyl-
inder of explosive-engines the chamber of the

stem 38 is preferably enlarged and the duct 37

reduced in diameter, whereby from the high

pressure produced in the cylinder only jets of
elastic fluid of greatly-reduced pressure are
transmitted to the reservoir, the construction
and operation being otherwise as described.
In Fie. 4 is shown a modified form of my
invention, in which the bottom closure 3 of
the cup is provided with an integral distribut-
ino-reservoir 43, having multiple feed-outlets
44 leading to different parts of the mechan-
ism required to be lubricated. In this modi-
ied torm there is provided between the con-
duits A’ and B’ the additional oil-cenduit I,
intersecting the cross-conduit 26* and extend-
ing into the reservoir 43. Preferably each
one of. the outlets 44 is provided with a con-
trolling-valve 45 for regulating the flow. In
this form of lubricator for the sight-feed 33
may be substituted a reducer 46 for attaching
the cup to the cylinder or crank case of an en-
oine. Reducer 46 may also be used when de-
sired with the form of lubricator shown In

Figs. 2 and 3.

Figs. 5 and 6 illustrate another form of my
invention. in which the reservoir 47 may be

& .

70
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30

of any suitable construction or form, and the

top closure 48 thereotf is preferably provided

with an integral tubular stem 49, extending

from the top closure to near the bottom of the

Q0

reservoir, and is adapted to form the outlet B*

for the oil, the return-flow of which 1s pre-
vented by the check-valve 24* located in the
valve-chamber 22% which is formed in the top

of the closure 48 and is provided witha valve-

seat 23%.  Above the valve-seat 23" the valve-

chamber is suitably enlarged to form a dis-

tributing-reservoir to supply a plarality of

feed-outlets 44* which are arranged radially

around the wall of the valve-chamber and suit-
ably secured thereto. The check-valve 24" 1s
loaded by a spring 50, which is interposed be-
tween the valve 24* and the regulating-plug
51, run in the top of the valve-chamber, and
the top of the valve-chamber 22" 1s suitably
inclosed in a cap 52. In this form of lubri-

eator the duct C is dispensed with, and the duct

T is formed in a separate casing 53, in which
are also located the valve-chambers 27* and
31% with the valves 29" and 33" suitably seated
in the respective chambers, and the valve 33"
is adjustably loaded by spring 85% the com-
pression of which 1s adjusted by means of the
hollow plug 84 run in the top of the valve-
chamber 31%. The pressure-duct 37% extends
from the valve-chamber 27" to the base of the
casing, to the end of which the pressure-sup-
ply pipe 55 is suitably coupled. The conduit
30® delivers pressure from the valve-chamber
O to a suitable conduit 54, which is coupled
to reservoir 47 and to the valve-casing. The

pressure-relief port 42 is formed in the wall
hetween the valve-chamber 27 and the con-
duit D’ between the valves 29" and 33", and
the top of the valve-chamber 31%1s inclosed
by the cap 13*. Each of the outlets 44" may
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be provided with a needle-valve 56, to the out-
let-nipple 57 of which the extension of the
feed-pipe (not shown) may be coupled.

In the type of lubricators shown in Figs. 2
and 3, designed for attachment to the cranlk-
case or cylinder of an internal-combustion en-
gine, it 1s manifest that an enlareed duct 37,
capable of transmitting jets of compressed
gas to the reservoir without diminution of
power, may be used without materially affect-
Ing the result attained, as, while during the
impulses the pressure in the reservoir would
be greatly increased, such pressure would be
neutralized and slightly overbalanced during
such 1mpulses by the same degree of pressure
on the oil in the outlet A plus the weight of
the valve in the oil-outlet and that during
the Intervals between the jets the valve 33
will open to release gas from the reservoir
until the pressure therein is reduced to the
degree that the valve is weighted to retain,
the gas so released returning to the source of
the jets. The result attained, by reason of

the rapid succession of jets, is the practical
cquivalent of. a constant pressure in the res-
ervolr equal to the weight of the valve 33 as
loaded by its spring. In the types of lubri-
cators shown in Figs. 4and 5, however, where-
in the high pressures in the reservoir would
not be counterbalanced by equal pressure on
the o1l outlet or outlets, a restricting-inlet 872
or its equivalent is preferably used to limit
or reduce the pressure of the jets of com-
pressed gas transmitted to the reservoir, and
1t 1s manifest that by the use of such restrict-
ing-inlet a substantially constant pressure,
equal to the resistance of the valve 383" as
loaded by the spring, may be maintained in
the reservoir at all times while the engine is
1n operation. -

It 1s also manifest that lubricators con-
structed in accordance with my invention are
not dependent in their operation upon any
regularity of succession or intensity of the
impulses and that they may be successfully
employed for lubricating the cylinders of
throttling-engines in which the explosions are
extremely variable in intensity and in en-
gines of the "*hit or miss” type, in which the
explosions occur at irregular intervals.

By utilizing the pressure impulses as de-
seribed and providing an air-tight reservoir
for the lubricant the leakage of oil, which
occurs when air-vents to the atmosphere are
used, is entirely avoided.

What I claim to be new is—

1. In a force-feed lubricator, the combina-
tion of a lubricant-reservoir closed to the outer
air; a feed-outlet adapted to deliver lubricant
from the lower interior portion of the reser-
volr to parts requiring lubrication; a two-way
conduit tfor elastic fluid adapted to connect
the upper interior portion of the reservoir
with the interior space of the cylinder, ecrank-
case, or exhaust of a gas-engine; aback check-

-
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valve in one branch of the conduit, adapted
to close the branch when the pressure in the
reservolir 1s greater. than the pressure in the
branch; and a weighted relief-valve in the
other branch, adapted to normally close said
branch, and to be opened by pressure in the
reservolr greater than the pressure in the
branch plus the resistance of the valve.

2. In a force-feed lubricator, the combina-
tion of a lubricant-reservoir closed to the outer
alr; means to deliver lubricant from the res-
ervolr to parts requiring lubrication, compris-
g a conduit extending within, and from near
the bottom toward the top of the reservoir,
and having an intake for lubricant near the
bottom of the reservoir, a valve-chamber in
the conduit, a weighted valve in the valve-
chamber adapted to normally close the conduit
against the weight of the oil column in the res-

ervoir, an outlet or outlets from the valye-
chamber above the valve, and a regulating-

valve for each outlet; a two-way elastic-fluid
conduit adapted to connect the upper interior
portion of the reservoir with the interior space
of the crank-case, cylinder, or exhaust of a
gas-engine; a check-valve in one branch of the
conduit, and an adjustably-compressed relief-
valve in the other branch, operating substan-
tially as set forth. | |

5. In a force-feed lubricator, the combina-
tion of a lubricant-reservoir closed to the outer
air; a feed-outlet adapted to deliver lubricant
from the lower Interior portion of the reser-
volr to parts requiring lubrication; a two-way
conduit for elastic fluid adapted to connect the
upper interior portion of the reservoir with
the interior space of the cylinder, crank-case,
or exhaust of a gas-engine; a back check-valve
1n one branch of the conduit, adapted to close
the branch when the pressure in the reservoir
1s greater than the pressure in the branch; a
welghted relief-valve in the other branch,
adapted to normally close said branch and to
be opened by pressurein the reservoir greater
than the pressure in the branch plus the re-
sistance of the valve, and a vent from the up-
per interior of the reservoir to one branch,
past the valve of the branch, for the escape of
elastic fluid.

4. In a force-feed lubricator, the combina-
tion of a lubricant-reservoir closed to the outer
alr; means to deliver lubricant from the res-
ervolr to parts requiring lubrication, compris-
1ng a conduit extending within, and from near
the bottom toward the top of the reservoir.
and having an intake for lubricant near the
bottom of the reservoir, a valve-chamber in
the conduit, a weighted valve in the valve-
chamber adapted to normally close the con-
duit against the weight of the oil column in
the reservoilr, an outlet or outlets from the
valve-chamber above the valve, and a regulat-
Ing-valve for each outlet; a two-way elastic-
fluid conduit adapted to connect the upper in-
terior portion of the crank-case, cylinder, or

o
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exhaust, of a gas-engine; a check-valvein one
branch ot the conduit, and an adjustably-com-
pressed relief-valve in the other branch, oper-
ating substantially as set forth; and a vent

from the upper interior of the reservolr to one-

branch of the elastic-fluid conduit past the
valve of the branch, for the escape of elastic
fluid. |

5. In a force-feed lubricator, the combina-
tion of a lubricant-reservoir closed to the outer
air: a feed-outlet adapted to deliver lubricant
from the lower interior portion of the reser-
voir to parts requiring lubrication; a two-way
conduit for elastic flaid adapted to connect the
upper interior portion of the reservolir with
the interior space of the eylinder, crank-case,

e

or exhaust of a gas-engine, said condult com-
prising end portions and two branch portions
each continuous with the end portions and
forming a loop in the line of the conduit, one
of said branches for a portion ot its length be-

20

ing of reduced diameter; a back check-valve

in the reduced branch of the conduit and an ad-

justably-compressed relief-valve in the other

branch operating substantially as set forth.
In witness whereof I have hereunto set my
hand this 10th day of October, A. D. 1902.

WILLARD B. FEATHERSTONE.

Witnesses:
Roy R. STUART,
Mixnie L. MILLER.
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