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GEORGE A. BURWELL, OF TOLEDO, OHIO.

LUBRICATOR FOR ENGINE-CYLINDERS.

SPECIFICATION forming part of Letters Patent No. 657,643, dated September 11, 1900,
Application filed Jure 15,1899, Serial No, 720,734. (No model.)

To all whom it may concern:

Be it known that I, GEORGE A. BURWELL,
a citizen of the United States, residing at
Toledo, in the county of Lucas and State of
Ohio, have invented certain new and useful
Improvements in Lubricators for Engine-Cyl-
inders, of which the following is a specifica-
tion, that will enable those skilled in the art
to which my invention pertains to make and
use the same.”

My invention relates to a forced-feed lubri-
cator by whieh the oil is injected or sprayed
into the cylinder and onto the piston by the
pressure of the gas, steam, air, or other ex-
pansive medium employed todrivethe engine.
It is specially designed for use on caloric or
explosive air or gas engines; but it is also
applicable tosteam-engines,on which it works
with much greater efficiency and economy of
the lubriecant than the devices now in ordi-
nary use for this purpose.

The accompanying drawings show my in-
vention in the best form now known to me;
but certain changes in the details of construe-
tion and the relative arrangement of the
parts might be made therein within the skill
of a good mechanic and not requiring the
exercise of invention without departing from
the spirit of my invention as set forth in the
claims at the end of this specification.

Figure 1 is a side elevation of a gas-engine
cylinder, partly in section, with my improved
labricator applied thereto and shown in full
vertical section. Fig. 2 is a perspective sec-
tion of a portion of the base of my lubricator.
Fig. 3is a view, partly in elevation and partly
in section, of the feed-regulator and the fill-
ing-tube leading to the reservoir. Fig.4isa
similar view of the screw-nipple at the bot-
tom of the reservoir. Fig.5isasimilar view
of the drip cup or nipple at the bottom of the
sight-chamber. Fig. 6 is a cross-section of
the serewed stem of this cup on the line X X
of Fig. 5, and Fig. 7 is a bottom plan view of
the drip-cup.

Inthedrawings I have shown my lubricator-

as applied to the eylinder ¢ of a gas-engine,
surrounded by a water-jacket b and having
a piston ¢, which is shown at or near the end
of its stroke and below the exhaust-port d.
The piston is provided with the usual expan-
sive-spring packing-rings e. The c¢ylinder

has two openings f and ¢ extending across
the water-space and through the outer jacket.
The upper or pressure opening f is prefer-
ably so located that the exhaust-port will be
partially opened and the pressure in the cyl-
inder reduced to the desired extent before
the pressure-opening is uncovered, and there-
by exposed to the pressure within the cylin-
der. The lower or outlet opening g is located
80 as to be about opposite the piston-ringsee
when the pressure-opening is uncovered.

My lubricatorisformed with abase i, which
is secured tothe face of the cylinder by screws
and which is provided with a horizontal bored
recess or chamber ¢ in line with the pressure-
opening f and with an outlet-channel 7, lead-
ing from said chamber to the outlet-opening
g in the side of the cylinder. A rod / is lo-
cated in the chamber 7 and is provided with
a piston and a guide which snugly fit within
the bore of the chamber. The piston is plain,
while the guide is formed with a series of
notches or grooves extending across its face
to permit the continuous passage of the oil
to the space between the piston and gnide,
from whence it passes into the channel j when
the piston is in the position shown in Fig.
1, to which position it is urged by the spring
[, located between the guide and the inner
end of the ehamber. Preferably the bore of
the chamber is slightly larger than the di-
ameter of the passage f, so that the piston is
stopped against the abutment m when thrust
forward by the spring.

The oil-reservoir » and the sight-chamber
o below it are preferably cast in one piece
and serewed into the projecting end of that
portion of the base containing the chamber
or recess 7. 'The sides.of the sight-chamber
o may be left open or glazed, as shown at p,
if desired. The upper end of the reservoir
is open and tapped for the reception of the
screw-threads ¢ on the tubular portion r of
the feed-regulator stem. This tubular por-
tion is closed at its bottom and has a side
opening s, through which oil poured into the
upper end of the tube may flow out into the
reservoir. A stiff wire stem ¢ extends from
the tubular portion of the regulator and car-
ries at its lower end a pointed bulb w, which
projects into the opening », leading from the
reservoir. Theupperend of the tubular por-
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tion of the regulator is promded with a milled
flange w, by means of which it tay be turned
and screwed up or down to increase or de-
crease the size of the opening around the |
bulb w. A washer z surrounds the tube and
rests against the flat top surface of the res- |
ervoir and is held in cloge contact therewith |
by a spring y, also surrounding the tube and
bearing against the under snde of the milled ;
flange. The opening from the bottom of the
reservoir is formed in a nipple z, screwed
into place from the open Sig‘ht-chamber and |
provided with a tapering mnozzle 1, through
which is a small hole to perinit of the drop—
by-drop feed of the oil. A drip cup or nip-
ple 2 is serewed into the aperture between
the sight-chamber and the plunger-chamber |
¢ in the base. The central recéss or opening |
3 in the top of this drip-ctyp is Tocateéd di- |
rectly beneath thé nozzle T and is rounded |
or flaring, soas tocatchall the drops froin the .
nozzle. The opening 3 extends Oﬁly about
half- way down the Iength of the cip, whers:
it communicates with cross-apertures4, which
extend through the walls of the ¢upand open |
into vertical grooves 5, cat into the &ufer |
screw-threaded surface’ of the tieck of thectp.

Theése grooves are desper than the screw-:
threads, so as to afford clear passages for the
drops of oil passmg through them, and they
oxtiend the entire length of the meck of the
cup and terminate in ‘& circular space 6 uii-
dér the top of the ciup. By this constitction -
any oil forced back or up the ‘groovés & by
pressure of the steam or gas froin the t§ 1-
indér which might ﬁnd its wa; ﬁmst. the

openings 4 and collected in thé Space 6 under
the head of the cup, from Whernée'it will flow |
d0wn the-grogves when the gds or'steam pl‘es- i
surecedses. When the p(n'ts of'the Tubricator’
are in the positions shown in Fig. T, the il
passes drop by drop iato the back 6td of the
chainber ¢ and finds its way throvgh ‘the
groovés in the gaide to the channel th Which:
113 accumulates in sufficient quantlty .When |
the engine-piston again comes down after an |
explOsmn dnd uncovers the pressure-opé
f, the expanding gases oy'steam‘rash into’ this
opening, driving the’ plston on the rod’k'bick |
to the posmon showh in Fig. 2, eprsmgthe
entraice fo the outlet-chiantiel j, dowii which |
the gases rush and forée out the accumulated. |
1ub1 icant against the surfacés of the enginé--|
piston and ifs rings, the ri&h of the gases:?
tending to spray the oil. It will this'bege 11
that all of the oil passmd into the cyhnd

fices, where it is needed and that this'c occnrs.
in'gas-engines after each’ exploslon strokeof:
the engine- plStOD, 50 that siireand thiorough:
libricatiot! is effected with rio waste 6f mate-.
rial.

In steam-engiries the use of.my’ device will
effect a great saving in lubricint over the
method how oenemlly in- use, in which thé:
oil is injécted into the steari-pipe ledding to |

- stantially as described.
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the cyhnder and commingles with the steam
which' is ‘the agent for ‘the distribution of
the oil to the wearmo"‘surfaceb As only a
minute portion of the oil—charged steam comes
into contact with these surfaces and then

.rushes off through the exhaust, carrying

aWay the balance of the oil still in suspen-
sion, it follows that of all the oil that enters
a steam -eylinder under this method of lu-
brication only a very small per cent. can be
effectually lodged upon the wearing-su rfaces,
the balance going to waste out of theexhaust-
port. By. the use of my device all the oil is
projected directly against the wearing-sur-
faces and an enormous saving offected over

i the old method.

Try thie: constrietion of my device I use a
istorr afid a guide on the rod % in the cham-
Beri; bt the guide might be dlspensed with
and otler suitablé well known meéans for
holding the inner end of the rod & in aline-
ment be employed in its stead. The pistom,
hOWever, ‘which rec1procateq across the open-

| ing of the channel, is an essential and indis-

pensable feature of the invention.

Having thus described my invention, what
I ‘¢laim as néw and useful is—

1. In-a labrieator, a pressure-opening and
anoutlet-channel, means for supplying oil to
the outlet: c’hannel ‘and wovable means al-

témately closnng the oitisupply and the: pres-

gtire- -opening, said ontlet: channel communi-
cat‘mg with theoil:supply when the pressure-
opentig s closed anid with ‘said pressure-
openitg when the '6il: Supply is closed, sub-

2. Tn ‘g Tubrieator, the combination of a

- chamber provided Wlth a pressure-opening

anid ‘dn dutlet-channel, means for supplying
oil to said ‘chikmber, and yielding nieans in

| the chaimber for closiiig said pressure-opei-
- ing, t
, regt,ﬁly with the'oil: supplyln the chiamber when
' said presgure:opening is closed, suabstantiglly
' as describéd.

o ‘Outlet:dhanihel dommunicating di-

8. Tn a libricator, the combination of a
chdinber with a pressure:opening, an outlet-

¢ | chiannel Teading from the chamber, meansfor
dalive

‘rm« a revulated supp]y of 011 to the

' 1écrprocatm<r dcrogs the mouth of the outlet-

chigniel alternafely contiecting said ¢hannel
(hrectly to the pressurg-opening and fo the
oilisupply in ‘the chamber, substantially as
desdribed.

#, Tn & Tubricator, the combingtion of a

chamber ‘provided Wﬁ:h a pressure- opening
T and an outlet-channel; means for supplymd

61l 16 the outlet: channel and movable méans
in the chamber for alternately closing the

"oil:supply and thé pressure-opening, said otit-

let:channel éofimunicating direéctly with the
oil-supply Wwhen the pressure-opening is
closéd aiid with said pressuré-opening when
the oil:supply is closed, substantially as de-
sdribed.

‘5. The éombination with a ¢ylirider and its
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piston, of a lubricator provided with a pres-
sure-channel communieating with said eylin-
der and alternately covered and uncovered
by said piston, an outlet-channel commmuni-
cating with said eylinder, means for deliver-
ing a regulated supply of oil to said outlet-
channel, and means for closing said oil-sap-
ply and establishing direet communication
between said channels when the pressure-
channel is uncovered, so as to exert pressure
through said outlet-channel; substantially as
deseribed.

6. The combination with a cylinder and its
moving piston, of a lubricator provided with
a pressure-opening and an ountlet-channel,
each communicating directly with the eylin-
der, means for supplying oil to said outlet-
channel, and means for closing said oil-sup-
ply and permitting pressure to be exerted in
the outlet-channel through the pressure-open-
ing when said outlet-channel is covered by
the piston, substantially as described.

7. The combination with a cylinder and its
piston, of a lubricator provided with a pres-
sure-opening and an outlet-channel, each
communiecating with said eylinder, and being
alternately covered and uncovered by the pis-
ton, means for supplying oil to said outlet-
channel, and means for closing said oil-sup-
ply and establishing direct communieation
between =aid channels when the outlet-chan-
nel is covered and the pressure-channel is
uncovered by said piston, substantially as
described. .

8. The combination of a eylinder provided
with two apertures through its side and its
moving piston, a lubricating device attached
totheecylinder, a chamberin said device open-
ing into one of said apertures and a channel
leading from the chamber to the other aper-
ture, a piston adapted to reciprocate in the
chamber and a spring to press the piston to
a position between the channel-mouth and
the aperture leading into the e¢ylinder, when
both of said apertures are uncovered by the
engine-cylinder with a means for delivering a
regulated supply of oil into the chamber be-
hind the piston.

9. The combination of a cylinder and its
moving piston, said eylinder being provided
with an exhaust-port near its end and two
apertures through its side the inner one of
said apertures being located at or near the
plane of the outer edge of the exhaust-port
and the other nearer to the end of the cylin-
der, a lubricating device attached to the cyl-
inder, a chamber in said device opening into
the inner aperture of the ¢ylinder and a chan-
nel leading from the chamber to the other
aperture of the cylinder a piston adapted to
reciprocate in said chamber and a spring to

press the piston to a position between the -

mouth of the channel and the aperture lead-
ing into the cylinder, with means for deliver-
ing a regulated supply of oil into the cham:-
ber behind the piston.

10. Inalubricating device the combination
of the chamber 4, a piston-rod provided with
a piston and a guide fitting the bore of the
chamber, said guide having aseries of grooves
or notehes across its periphery, a spring be-
tween said guide and the end of the chamber
and the channel communicating with the
chamber at a point between the piston and
the guide when in their normal position, with
means for delivering a regulated supply of
oil into the echamber behind the guide.

11. In combination with a eylinder provided
with two apertures through its side, a lubri-
cating device having a chamber communi-
cating with one of said apertures, a channel
leading from the chamber to the other aper-
ture, a spring-pressed piston adapted to re-
ciproeate in said chamber across the mouth
of the channel with a drip-eup fitting in an
aperture leading into the chamber and hav-
ing a closed recess under its head or top, ver-
tical side grooves in the shank of the cup
leading to said recess, a central cavity in the
upper end of the cup and horizontal passages
leading from the bottom of this cavity to the
side grooves substantially as set forth.

12. In a lubricator the combination of the
chamber %, and a channel leading therefrom,
a piston adapted to reciprocate in said cham-
ber, a drip-cup screwed into the top of the
chamber behind the piston, the head or flange
of the cup being undercut and fitting at its
edge against the surface of the part into which
the cup is screwed forming a ‘closed recess,
vertical side grooves in the screwed shank of
the cup leading into said closed recess, a cen-
tral cavity having a flaring mouth at the top
of the cup and horizontal passages leading
from the bottom of this cavity to the vertical
side grooves substantially as set forth.

13. In a lubricator the combination of the
reservoirand thesight-chamber below the res-
ervoir with the feed-passage connecting them,
the drip-cup with central flaring cavity lo-
cated below the feed-passage and provided
with transverse passages and vertical side
grooves as described with means for regulat-
ing the size of the opening leading from the
reservoir substantially as described.

In testimony whereof I affix my signature,
in the presence of two witnesses, at Toledo,
Ohio, May 26, 1899.

GEORGE A. BURWELL.

Witnesses:

P. H. GOODALL,
II. S. LEEPMAN.
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