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CHARLES K. LONGENECKER, OF BROOKLYN, NEW YORK.

SELF-OILING STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No, 561,120, dated June 2, 1896.
Applcation filed March 4, 1896, Serial No, 581,818, (No model.)

To all whom it may concern:

Be it known that I, CHARLES K. LONGE-
NECKER, a citizen of the United States, resid-
ing at Brooklyn, in the county of Kings and
State of New York, have invented certain
new and usefnl Improvements in Self-Oiling
Steam-Engines, of which the following is a
specification.

My invention relates to self-oiling engines;
and more particularly toa construction which
igdesigned to continuously and automatically
lubricate the erank-shaft, the crank-pin, the
cross-head pin and guides, and the shaft car-
rying the rocker-arms of the valve-gear.

For a detailed description of the invention
reference is had to the specification and to
the accompanying drawings, in which—

Figure 1 is a central sectional view of so
much of an engine as is necessary to illus-
trate my invention. Fig. 2 is a plan view of
the same, portions of the covers being re-
moved on the section-line 2 2 of Fig. 1. Fig.
3 1s a section on the line 3 3 of Fig. 2. Fig. 3*
is a detail of a modification. Fig. 4 is a sec-
tion on the line 4 4 of Fig. 1. . Fig. 5is a de-
tail showing the construction of the gland in
Fig. 6is a side elevation
of the trunk or frame, and Fig: 7 is a section
on the line 7 7 of Fig. 6.

Referring to the drawings, A indicates the
engine-frame, which consists of a hollow box-
like trunk, in the larger end of which the
crank-shaft 1 is mounted in suitable bearings
2, and in the smaller end of which the cross-
head 3 rides on a suitable bed or gunide 4.
The sides § of the frame, the bottom 6, and a
suitable base 7 are preferably cast in one
piece.

The cylinder, which is not shown in the
drawings, is attached to the smaller end 8 of
the frame in the usual manner. The piston-
rod passes through a gland 10 in a partition-

plate 11, arranged between the cross-head

guide and the stuffing-box of the cylinder.

The partition 11 is preferably cast integral

with the frame. The gland 10 fits in a cir-
cular opening in the partition 11. The outer
surface of the gland is of less diameter than
the opening in the partition, so that the gland
may readily adjust itself to the line of the
piston-rod, which line is liable to change
slightly asthe bearing of the crogss-head wears.

The gland is composed of two parts 12 13,
united by a serew-joint, as shown in Fig. 5,
and having langes which fit against the faces
of thepartition-plate. The objectof the par-
tition 11 will be stated hereinafter. That
portion of the frunk or frame between the
partition 11 and the cylinder is open at the
top, so that the stuffing-box can be readily
inspected. The remainder of the frame is
closed to prevent the escape of oil and the ad-
mission of dust to the crank-shaft and cross-
head bearings. The covers will be described
in detail in connection with the description
of the self-oiling devices.

- The crank-shaft 1, the cranks, and the
crank-pin 15 are cast or forged integral.
Upon the crank-shaft and attached to the
cranks by suitable bolts are crank-disks 14,
which are thickened opposite the crank-pin to
counterbalance the pin and connecting-rod.
The crank-pin is connected with the cross-
head pin 16 by the usual connecting-rod 17.
The depression 18 in the frame, in which the
crank-disks revolve, forms an oil-reservoir.
The oil from this reservoir is picked up by
the peripheries of the crank-disks and thrown
by centrifugal force partly upon the cross-
head guide and partly upon the under sur-
face of the covers, and from these surfaces it
is distributed to the various bearings of the
engine.

The cover 19, which is over the crank-disks,
preferably has a circular upper surface con-
centric with the disks. One portion of this
surface inclinestothe right and the otherpor-
tion to the left. The oil which is thrown by
the disks upon the under surface of the cover

19 flows to the right and to the left from the ¢

summitof thecover. The portion which flows
to the right is eaught in a transverse duect 20
and divides, one-half going to each side of the
cover, as shown in Figs. 1 and 2. Longitudi-
nal duets 21 convey the oil to the openings 22
overthe crank-shaft, and from these openings
it is discharged into duets 23, which lead the
oil to vertical ducts 23* at the central points
of the crank-shaft bearings. This oil works
inward and outward along the bearings. At
the outer edge of the bearing there is a cir-
cular groove 24, and opposite this groove one
or more circular grooves 25 are cut in the
shaft. As the oil works out along the bear-
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ing it is thrown off by the edge of the groove
25 and by the ridges between the grooves, if
there is a plurality of grooves, by centrifugal
force, and caught in the circular channel 24.
IFrom the bottom of this channel 24 the oil is
conveyed back to the reservoir 18. Assbown
in Fig. 3, there are settling-reservoirs 70, into
which the oil falls from the return-duets 26.
The reservoirs 70are located under the crank-
shaft bearings, and their upper portions are
divided by partitions 71, extending downward
fromthe bearings a considerable distance and
partially dividing the reservoirsinto two com-
partments. The duct 26 empties in the outer
compartments and the oil passes under the
partition 71, depositing its dirt in the bottom
of each chamber, and then upward and out
through an opening 72 in the upper part of
the inner wall. From the opening 72 the oil
falls into the main reservoir 18 in the erank-
pit. Iprovide suitable openings in the outer
walls of the settling-reservoirs to permit of
the dirt being cleaned out periodically. As
shown, these openings are circular and are
closed by screw-threaded plugs 73. In Fig.
3* I have shown a modification in which the
settling-reservoir is dispensed with and the
oil from the channel 24 is conveyed directly
to the reservoir 18 by a duct 26°.

The oil which works inward from the ducts
23* is thrown outward along the faces of the
crank-disks by centrifugal force and gathered
in eircular grooves or gutters 27 and is con-
veyed thence by ducts 28 to the crank-pin, as
shown inFig. 3. After lubricating the erank-
pin the oil drops back into the reservoir or is
thrown against the cover 19. >

The oil which is thrown against that por-
tion of the cover 19 to the left of the summit
runs down and drips off of the rib or bead 29
into a transverse trongh 30, which, as shown,
is cast integral with a flat cover-plate 31, ex-
tending from the partition 11 to the cover 19.
I'rom the trough 30 the oil is led by one or
more ducts 32 so that it may drip onto the
cross-head pin and cross-head bearing. As
shown, the connecting-rod is furnished with
a cup 33 over the cross-head pin 16, the cup
being somewhat elongated and adapted to
catch sufficient oil to lubricate the pin as it
passes under the discharge-openings of the
ducts 32. The ducts 32 discharge at the po-
sition occupied by the cup 33 when the pis-
ton is at the end of its stroke, and the cup
therefore receives oil during about one-fourth
of each revolution of the crank-shaft. From
the cup 33 the oil passes down through a cen-
tral perforation onto the pin, and from the
pin it drops down onto the cross-head slide.
The cross-head slide and pin are thus con-
tinunously and auntomatically lubricated.

The rock-shaft 34, which carries the rocker-
arms 35, through which motion is transmit-

“ted from an eccentric on the crank-shaft to

theslide-valve, is lubricated by the following-
deseribed arrangement of ducts: A consid-
erable portion of oil is thrown directly from

the crank-disks onto and over the cross-head,
and such oil or the bulk of it passes into a
trough 36, formed in the easting between the
cross-head bearing and the partition 11. Fur-
thermore, a considerable part of the oil whiclh
drips from the ducts 32 is carried by the cross-
head into the trough 36. From this trough
36 the oil is led by a pipe or duet 37, branches
38, and vertical tubes 39 to the rock-shaft
bearings 40. From the rock-shaft bearings
the oil passes down through perforations 41
into a return-duct 42, which leads the oil back
to the reservoir 18. The casting which sup-
ports the rock-shaft has a surrounding flange
43, which forms a dish to catch any oil that
does not pass directly through the openings
41, and from the bottom of this dish the oil
passes to the return-duct 42 through suitable
channels. Toprevent the oil from evaporat-
ing and to exclude the dust, I provide the
rock -shaft with a suitable cover 44. Por-
tions of the tubes 39 are preferably of glass
to provide for ‘‘sight-feed,” and suitable
valves 45 are provided for regulating the feed.
The troughs and duets for lubricating the
crank-shaft and the cross-head are, as shown,
formed upon or connected with the covers 19
and 31. It will be evident that they might
be integral with the frame; but I deem it
preferable tohave them upon the cover-plates,
so that they may be readily removed and
cleaned. The cover-plate 31isprovided with
a central opening and a cover 46. The ob-
ject of the supplemental cover is to permit
inspection of the cross-head and the oil-ducts
32 without disturbing the oil-ducts. Adrain-
pipe 47 is provided for draining off the oil
when it is desired to clean the oil-reservoir.

The partition-plate 11 prevents the oil from
being thrown back against the eylinder-head,
thus keeping it cool and pure and preventing
waste and the disagreeable odor which is
caused when the oil is permitted to come in
contact with the heated cylinder. It also pre-
vents the water that leaks from the cylinder
through the stuffing-box from mixing with
the oil. The bottom of the compartment 60
forms abasinin which the drip from the stuff-
ing-box 61 of the cylinder is caught and re-
tained, and from which it may be drawn off
at intervals. Asshown in Figs. 6 and 7, this
water is drawn off through a pipe 62 and
faucet 63; but I may provide any other suit-
able outlet for it. "The basin 60 also serves to
receive the drip from the valve-rod stuffing-
box 64. Thisis caught in a cup 65, and from
this cup it drains through pipe 62 into the
basin. I also provide a plug 66 in the bot-
tom of the basin, which may be removed and
a permanent drain-pipe attached if desired.
The side cross-head guides 48 are lubricated
by oil whichisthrown overthem by the erank-
disks and which runs down to the guides
through duects 49, as shown in Fig. 4.

In self-oiling engines as heretofore built
the crank-shaft bearings have been divided on
an ineclined plane, and this has necessitated
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waking the joint between the casing and. the
cover inclined also. Insuch constructionsit
has been found impossible to prevent the oil
from leaking through the lower part of this
joint, and in some instancesdevices have been
arranged to catch such oiland conductit back
to.the reservoir under the crank-shafi. By
my improved construction, as shown particu-
larly in Figs. 1 and 6, the oil is prevented from
leaking through the trunk or framne at any
point. The joint 50 between the cover 19 and
the frame A is substantially horizontal, ex-
cepting at the crank-shaftbearings 2. These
hearings are in laterally-projecting portions
51 of the frame, and provision is made, as
shown in Fig. 3, for conducting all the oil
from the bearings back to the reservoir. The
bearings are lined with half-cylinders 52 of
Babbitt metal, which are separated and pre-
vented from turning by strips 53 of the same
material. These strips are clamped tightly
in place by the nuts 54, and there is notend-
encyto leakage along their joints. The only
openings in the trunk at which leakage 'might
occur are the joints 55, which are open to per-
mit of adjustment of the bearing, and to pre-
vent access of oil to these joints the sides of
the cover 19 are formed with skirts 56, which
depend below the joints.

Among the advantages of the consfruction
above outlined it may be stated that the cover
is smaller and lighter than covers which are
carried down to an inclined joint, and there-
fore more easily handled. The joint being
horizontal it can be more easily planed to a
smooth and even surface, and, finally, I am
enabled to cast the frame with solid sides ex-
tending up above the bearings and thus pre-
venting all possible leakage. To permit of
convenient access to the oil-reservoir and the
crank-pin, I preferably provide the end of
the frame with a removable plate 57.

In the accompanying drawings the fly-
wheel, the governor, the cylinder, and vari-
ous other parts which are not necessary to
the illustration of my invention have been
omitted.” These parts may be of any desired
form of construction.

It will also be evident that the mechanical
details of construction embodying the inven-
tion may be more or less varied without de-
parting from the scope and spirit thereof.

‘Without, therefore, limiting myself to the
precise construction and arrangement illus-
trated and described, I claim—

1. In a self-lubricating engine, the combi-
nation with a hollow frame or trunk, of the
crank-shaft journaled in the frame and car-
rying a crank-disk and crank-pin, a depres-
sion in the frame beneath the crank-disk form-
ing an oil-reservoir, a cover-plate inclosing
the frame above the crank-disk, a transverse
trough 20 arranged to receive the oil from the
cover-plate, longitudinal ducts within the
cover between the trough 20 and the inner
ends of the crank-shaft bearings, duets in
said bearings for conveying the oil to the mid-

dle of the crank-shaft journals, and duets
within the frame leading from the outer ends
of the crank-shaft journals back to the res-
ervoir, whereby the crank-shaft journals are
continuouslylubricated without exposing the
lubricant to the outer atmosphere, substan-
tially as described.

2. In a self-oiling engine, the combination
with the frame having an oil-reservoir and
the crank-shaft journaled in the frame and
provided with a crank-disk, of means for au-
tomatically feeding the oil from the reservoir
to the crank-shaft bearings, circumferential
gutters 24in the outer ends of the crank-shaft
bearings, circumferential grooves and an in-
termediate ridge on the crank-shaft opposite
said gutters, and ducts leading from said gut-
ters back to the oil-reservoir, substantially
as described.

3. In a self-oiling engine, the frunk having
integral sides and bottom, and removable
covers, one end of said trunk having bear-
ings for the crank-shaft and a depression
forming an oil-reservoir, and the other end of
said trunk having a cross-head guide, and a
partition - plate 11 provided with a gland
through which the piston passes, the space
within said trunk being entirely inclosed to
prevent the evaporation of oil and the access
of dust to the bearings, substantially as de-
scribed.

4. In aself-oiling engine, a trunk orframe,
inclosing, and having bearings for, the cross-
head and crank-shaft, and having a closed
partition between the cross-head bearing and
the eylinder, said partition being provided
with a gland for the piston-rod, whereby the
oil within the trunk is preserved from the
heat of the'cylinder, and the leakage from the
cylinder is prevented from mingling with the
oil, substantially as described.

5. In a self-oiling engine, the combination
with a closed trunk or frame, a cross-head
movable within the trunk in suitable bear-
ings, means for supplying oil continuously
and antomatically to the eross-head, a trough
36 arranged toreceive oil from the cross-head
and crank-disks, a rock-shaft to-which the
valve-gear is connected, ducts leading from
the trough 36 to the rock-shaft bearings, and
ducts leading from the rock-shaft bearings

‘back to the source of oil supply, substantially

as described. -

6. Inaself-oilingengine, theframe or trunk
having the upper edges of its sides substan-
tially Lorizontal on both sides of the crank-
bearings, in combination with a cover extend-
ing over the crank - shaft and closing the
frame, the joint between the frame and cover
being horizontal, substantially as described.

7. Inaself-oilingengine, the frame ortrunk
having its sides extending above the crank-
bearings and terminating in substantially
horizontal edges, in combination with a cover
closing the frame above the erank-shaft, said
cover being provided with skirts which extend
below the openings of the bearings and pre-
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vent the access of oil to said openings, sub-
stantially as described.

8. In a self-oiling engine, the combination
with the frame having an oil-reservoir in the
crank-pit, and the crank-shaft journaled in
the frame, of means for automatically feed-
ing oil from said reservoir to the crank-shaft
bearings, settling-chambers under said bear-
ings, said settling-chambers being provided
with partitions 71 which divide their upper
portion into two compartments, duects lead-
ing from the erank-shaft bearings to the outer
compartments of the settling-chambers, and
openings leading from the upper portions of
the inner compartments back to the oil-reser-
voir, substantially as described.

9. In aself-oiling engine, the hollow frame
or trunk, the partition-plate in said frame he-
tween the cylinder and the cross-head bear-
ings, the drip-basin included between said
cylinder-head and partition-plate, means for
conducting the drip from the valve-rod stuff-
ing-box to said basin, and means for draw-
ing off the accumulated waterfrom said basin,
substantially as described.

In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES K. LONGENECKER.
Witnesses:
JULIAN SCHOLL,
F. WM. HEISLER.
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