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UNITED STATES

Patent OFFICE,

ROBERT G. McAULEY, OF DETROIT,

MICH., ASSIGNOR OF THREE-FOURTHS

TO LOUIS B. FULTON THOMAS J McTIGHIE, AND FRANCIS A. POLLOOK

ALL OF PITTSBURG, PA.

FORCE-FEED LUBRICATOR.

SPECIFICATION forming part of Letters Patent No. 262,682, dated August 15, 1882,

Application filed June 22, 1882,

To all whom it may concern:

Be it known that I, ROBERT G. MCAULEY,
of Detroit, in the county of Wayne and State
of Michigan, have invented certain new and

5 useful Improvements in IForce-Feed Lubrica-
tors; and I do hereby declare that the follow-
ingis a full, clear,and exact degecription of the

-invention, whieh will enable others skilled in

the art to which it appertains to make and use
10 the same, reference being had to the accompa-

nying drawings,which form a part of this speci-
fication, in which—

Figure 1 is a vertical section of my labrica-
tor for stationary engines. Fig. 2 is a plan of

15 the gong-cam. Fig. 3is an enlarged detail of
the grooved shaft and feather. Fig.4isa ver-
tical section of the lubricator as adapted for
locomotives. Fig.5is a plansection of Fig. 4.
Fig.6 is a detail,

This invention relates to the construction of
that class of devices known as “force-feed lu-
bricators,” which are adapted to injeet the
Jubricant into the working parts of engines
against the steam or other pressure existing
therein,

It consists in the combination, with a eylin-
dercommunicatingat bothends with the steam-
pipe, and containing oil-on one side of a piston
therein, said piston being thus in equilibriam,
of an auxiliary steam-cylinder, also communi-
cating with the steam-pipe atoneend and hay-
ing a piston connected to the other piston,
whereby a preponderance is obtained for the
steam and the oil is expelled.

The invention further consists in the combi-
nation and arrangement of parts, as hereinaf-
ter fully deseribed and claimed.

In the drawings, A designates a cylinder
containing a piston, B, smtably packed. The
40 cap Cis separate to faclhtate construction and

repairs, and is attached by screws or other-

wise. A removable plug, D, in cap C allows
the cylinder A above the piston B to be filled
with oil. An arm, E, is attached laterally at
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or near the bottom of cylinder A, serving for
attachment to and communication with the
dry-pipeora connection thereto or mainsteam-
Arm B has two passages, ¢ b, passage

45

pipe.

(No model.)

@ being provided with the stop-valve ¢, and
leading to port d at the bottom of cylinder A,
and passage b connecting with a pipe, ¢, pro--
vided with a stop-valve, f, which leads to the
top of cylinder A, as shown. At a suitable
point in pipe ¢, preferably at cap C, I place a
check-valve, g, tending to close with the press-
ure of steam from the steam-pipe; butImake

valve g adjustable by plO\’ldng it with the
head or collar ¢, which is grasped loosely be-
tween the forks % of a screw-stem, I, so that
by operating the stem ! the valve g may be
foreibly lifted from its seat to any desired ex-
tent. DBelow the cylinder A, but axially in
line therewith, I attach to it a swall auxiliary
cylinder, M, of the same léngth as eylinder A,
and provide it with the piston N, The piston-
rod P passes up through the bottom of cylin-
der A, and is attached to the piston B therein,
a stuffing-box, m, being provided to prevent
leakage. The lower end of eylinder M com-
municates by a pipe, #, with the passage a of
arm, B, the valve ¢ being arranged to shut off
steam from both cylinders at the same time.
An opening, p’, at upper end of cylinder M
allows the air to escape during the upward
stroke of piston P, and to enter during its 73
downward stroke.

At starting the two pistons B and N will be
at the downward limit of their stroke, and cyl-
inder A will be full of oil and all valves closed.
I then open valve f, admitting steam-pressure
to check-valve g. ThenI open the valve ¢, ad-
mitting steam below both pistons B N. The
admission of steam under piston B would not
moveit, since the same steam-pressure would be
exerted against the top of piston B through the
medinm of the contained oil and the valve g;
but the steam also enters under piston N, and,
as piston B is in a state of equilibrium, the
pressure under N causes it to rise, and with it
the piston B, to which it is conneeted. This
ejects the oil at check-valve ¢, and the oil
passes over into pipe e to passage b, whence it
passes into the main steam-pipe on its way to
the steam-chest or other locality. The amount
of oil passing over into pipe eis governed by
the amountof opening given the check-valveg,
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which is controlled by the screw-stem I, and
thus a very uniform and reliable feed of oil is
effected.

To refill the cylinder A with oil I first shut
off steam at the valve ¢, then open the drain-
cock o at the lowest point in pipe n, which al-
Jows any steam or water in the two cylinders
undertheirpistonstoescape, and preventscush-

ioningin their desired downward movement. I

then open the valve g by means of the stem I,
thus admitting the live steam above the pis-
ton B, and, there being no counteracting press-
ure of steam below, the pistonsare forced down,
after which plug D is removed and the cylin-
der A filled with oil, and the plug restored.
Then on closing the drain-cock o and opening
the valve ¢ the operations of feeding are again
inangurated. As the pipes and passages are
all in metal, it is desirable to by some means
indicate the rate of feed totheengineer. This
I do by means as follows : The piston-rod Pis
made tubular, and receives a rod or shaft, R,
which projectsupwardly throngh thecap C, and
is packed therein by the packing device p.
ShaftR hasaspiral groove, g, cut inits surface,
into whichapin, 7, or feather projects. Pinris
attached to a sleeve on top of piston B, or is
set in the upper end of the hollow piston-rod.
The shaft R, by means of a suitable shoulder
or collar at the cap C, is prevented from up-
ward movement. The result of this construe-
tion is that when the piston B rises it revolves
the shaft R slowly., Above cap C the shaft R
is provided with a gear-wheel, s, which meshes
with a pinion, ¢, the shaft © of which is suit-
ably stepped in cap C, so that the slow rota-
tion of shaft R produces acomparatively rapid
rotation of shaft w. 'The wheels s ¢ are pro-
tected by a casing, ». On the vpper end of
the rotating shaft IR, I fix a gong, T, and on
the casing w», I pivot or otherwise arrange a
spring-hammer, w. A cam, @, on shaft % ro-
tates with the latter,and intermittently pushes

~out the hammer wandreleases it. Every time

the haminer is released it strikes the gong,
thereby announcing the fact to the attendant
that the feed is in operation, and indicating
the rate of feed by the number of taps given
in & certain period of time. The amount of
oil in the cup is indicated at any time by the
pointerz,standing at the periphery of the gong
T, around which a scale is marked. As the
shaft I makes but one revolution during the
stroke of piston B, the level of oil can be eas-
ily read off the scale on gong T.

TFor locomotives I construct as follows: I
make the twin cylinders A’ A’ with a central
opening, «’, in the neck, which unites them,
and a cored-out passage, V', at the bottom, so
that when steam is admitted to said passage
it has access at once to both. pistons B’ in
the cylinders. A pipe, ¢/, leads from the dry-
pipe of the engine to the passage UV, and is
provided with the stop-valve d’. Each of the
pistons B’ hasa piston-rod, C/, passing through
the cap D’ and suitably packed. DBoth pis-

ton-rods are attached to a cross-head, E/, to
which also is attached centrally the piston-rod
I/, which carries the piston G’ in the aux-
iliary cylinder H’ below, the rod F’ passing
loosely up through opening a/,as shown. The
three pistons B/ B’ G’ are thus connected and
move together. Passage I’ communicates by
the pipe ¢ with the bottom of eylinder H’, and
has the drain-cock f7,as before. Check-valves
g’ g’ are provided at the top of the eylinders
A/, where the connection is made to the oil-
pipes A/ I/, which lead to the respective steam-
chestson the sides of the engine. These valves
¢’ may be ordinary check-valves, as they will
not be required to be forced open to drive
down the pistons B’ for refilling with oil, as
the pistons B’ can here be pushed down by
hand.

The operations are as before. By this con-
struction, however, the one auxiliary piston, G/,
preponderatesover the equilibrinm established
in two independent cylinders, A’ A’,and causes
the two pipes / &’ to be independently sup-
plied with oil. The rate of feed and level of

oil in this case is indicated by the position and

rate of movement of the rod F or rods C'.

In going down grade it is frequently the
practice to shut off steam from the engine-cyl-
inders, this being done at the throttle-valve.
The dry-pipe contains no live steam, and con-
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sequentlyinthateventno feed of oil takes place; -

but a feed is desirable, as the pistons and valves
are moving and require lubrication. - To effect
such I connect as shown, at Fig. 6, where ¢®is
the connection from the dry-pipe to the lubri-
cator. I connect the pipe ¢’ also to the steam-
dome or other live-steam space of the boiler
by means of a pipe, &/, and provide this pipe
with a stop-valve, I/, which, while the engine
is using steam, I keep closed. In pipe ¢/, I
place a globe check-valve, m/, so that when the
throttle-valveis closed,in order to allow theen-
gine to “roll” by gravity, the tendency to vac-
uum in the dry-pipe will close the valve m/ out-
wardly ; or the latter will be closed by the
opening of the valve . I thenopen the valve
I, and thus admit steam directly from the
boiler, after which the feed is forced, as before,
notwithstanding the air-pressure which may
then exist in the steam-chests and the pipes &',

I bave shown in Fig. 1 the oil-cylinder and
the auxiliary cylinder axially arranged with a
piston-rod common to both pistons; but Tig. 4
shows that the axial arrangement is not an es-
sential feature. In fact, the compounding of
the cylinders may be much varied. Their po-
sitions may be reversed and the two piston-
rods required in such case connected by a
sort of walking-beam or lever.

I claim as my invention—

1. Ina lubricator having an oil-cylinder and
a movable piston subject to like steam-press-
are on both sides thereof, the combination
therewith of an auxiliary steam-cylinder hav-
ing a piston connected to the piston of the oil-
cylinder and subject to direct steam-pressure
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in one direction only, substantially as de-
scribed, whereby the equilibrium in the oil-cyl-
inder isovercomeand the oil ejected by the pre-
ponderance of pressure exerted by the piston
of the auxiliary steam-cylinder.

2. In a labricator, the combination of a cyl-
inder, A, forming an oil.chamber, 'piston B,
anxiliary steam-cylinder M, having piston N,
connected to piston B, steam-connections ad-
mitting steam-pressure simultaneously on both
sides of piston B and on one side only of pis-
ton N, and an escape for the oil, substantially
as described.

3. In a lubricator, in combination with the
oil-ejecting piston B, a shaft, R, rotated by the
movement of piston B and projecting outside
the cylinder,a gong, T, fixed on the end of shaft

R and rotating therewith, a hammer for said
gong, and a rotary tripping wheel or cam op-
crated by said shaft,substantially as deseribed.

4. The combination, with rotating shaft R,
having gong T with a peripheral scale marked
thereon, of the stationary pointer 2, substan.
tially as described.

5, The combination of piston B, having
feather 7, spirally-grooved shaft R, wheels s

and ¢, shaft «, cam «, spring-hammer w, and
gong T, substantially as described.

6. In a lobricator, the combination of oil-
cylinder A, having a port, d, and piston B,
check-valve g, operating-stem ! and pipe e,
anxiliary steam-cylinder M, having piston N,
connected to piston B, pipe #, communicating
with port d, and arm It, communicating on one
hand with pipe e and on the other with port
d and pipe n, substantially as described.

7. In a locomotive-lubricator, having eylin-
ders A’ A’ H’, pistons B’ B’ G/, connected sub-
stantially as shown, pipes ¢’ and 7/, connected
to the dry-pipe, and check-valves ¢/, the com-
bination therewith of the pipe k/, leading to
thelive-steam space of the boiler, valve I’ there-
in, and check-valve m/ in pipe ¢/, substantially
as described.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
presence of two witnesses.

ROBERT G. McAULEY.

Witnesses:
Louls B. FuLT0ON,
T. J. McTIGHE.
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