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To. @ZZ w}’wm mﬁ may concern

Beitknown that I, CHARLES W BARNABY,

a ¢itizen of the Umted States,residingat Mead-

ville, in the county of Crawford and State of

s Pennsylvania, have invénted or discovered

a certain new and useful- Impmvement in

Steam - Engines, of which 1mprevement the
following is a Speeiﬁeatlen

"~ The ObJ ect of my invention is to provide eer-;
1o tain new and useful improvements in steam-

enomes, and. to this end my invention con-

sists in new and improved means for effect-

ing the automatic lubrication of engines and
in certain combinations and features of con-

t5 struction, all as hereinafter fully set forth.
Inthe eeeompanymn drawings, which illus-
trate my invention, Figure 1 is a central lon-
oitudinal section of a houzontal engine con-

| etlueted in accordance with my mventmn

20 T'ig. 2, a transverse section on the line = of

Fxfrr 1 Fig. 3, a transverse section on the line

Y Y of H I‘in' 1; Fi 4, a side elevation of a por-
tion of the enﬂme ShOWIl in Fig. 1; Hig. 5, a
central lon mtudmel section thr ouﬂ*h a p01 tlon
25 of an engine provided with a m0d1ﬁeet10n of
| mymlprovement Fig. 6, a view, partly in ele-
vation and partly in seetlon at right angles
to the view shown 1n Fig. 5 Flb 7, & plan
view of the portion of an eno*me ShOWIl in

30 Figs. 5 and 6 with part of the crank-cover
br oken away; Fig. 8, a perspective view of

the gland of the main piston-rod stuffing-box
a transverse sec,tmn-

shown in I‘m‘ 1 Fig. 9,
on the line z of F1t, 8; Kig. 10, a central
35 10]:1@11311(1111&1 sectwn throun*h a modmce‘mon

of the compound stufﬁnfr-box for the piston-

rod; and Fig. 11, a seemon on a larger scale,
showmw the 301111: between the engine frame
| or casing and the cover for the er ank-plt

40 My mventmn relates to improvements in

self-oiling engines, and more particularly to

engines of the class in which the piston of

the engine is connected with the crank-shaft.

by means of a piston-rod, cross-head, and
45 connecting-rod.

In accor danee Wlth my invention separate
chambers are provided for the cross-head and
for the crank or eranks and an automatic lu-
bricating system is provided for the bearings

' parts is kept in continuous elreula,tmn S0 10110'

as the engine is in motion and any excess of
oilis stored in reservoirs or receptacles which
are in communication with or form pa,r‘t of the 55

system of oil circulation.

By means of my impr ovement the supply

of oil from the reservoirsor 1eeeptaeles to the

bearings to be lubricated is effected by the
action ef gravity, and after passing through 6o
the bearings the o0il is automatically returned

to the reservoirs or receptacles by the rota- -

tion of the crank-disks or other rotating parts,
and this operation is effected in such a man-
ner and by such means that only a small quan- 65
tity of oil is permitted to collect in the bot-
tom of the cranlk-chamber, and therefore but
a very small portion of the oil is subjected to
the chur nmg action which usually takes place
in enginesin which any considerable quantlty 70
of 011 or of oil and water is contained in the
crank-chamber. This churning action isvery
eb,]eetmnable, as it seriously a,ffeets the efli-
ciency of the.lubricant by creating a frothy
condition, which prevents 1t from flowing 75
freely and which interferes with the absorp-
tion of heat from the bearings.

By the separation of the crank-chamber
from the cross-head chamber and the exist-
ence of but a small quantity of oil in the bot- 80

tom of the crank-chamber the greater por-

tion of the oil is eonﬁned to the erenk cham-
ber and to the reservoirs or receptacles
therein, and independent means are provided |
for dla,wme* off from the reservoirs whatever 8s
may be desired for lubricating the exposed
bearings in the cross-head chamber or for
ﬂoodmﬂ' the main bearings in starting the en-
gine;: but it is not essentlal that the oil for

the exposed bearings, such asthe bearings of go

the valve-gear or cross-head, should be dmwn
from the su pply in the reservoirs of the crank-

chamber, as it is a feature of my improve-

ment that the oiling system for the exposed
bearings is mdependent of the system em- g5
ployed for the main bearings, and the supply
for the exposed bearings may be enmrely in-
dependent of and d1sconneeted flem the sup—-
ply for the main bearings.

In self-oiling engines as heretofore con- 100

50 and emfeees needing lubrication, in whmh a | structed the means of effecting lubrications
| quentlty of oil eufﬁ ment for lubrlcetlnw the | of the pm {s has been sueh thﬂt 1t was eesenﬂ
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tial to the proper operation of the lubricating |

devices that the engine should always run in
one direction—rthat is, that the shaft should
always rotate in the same direction. Usually
the direction of rotation of the shaft has been
such that in a horizontal engine the top of
the crank-disk moved away from the engine-
cylinder. It is an important feature of my
invention that an engine provided with my
Improvement may be reversible and may be
run in either direction without affecting or
interfering with the efficiency of the lubrica-
tion.

In accordance with my invention I provide
means whereby the guides and cross-head of
the engine are readily acecessible while the
engine is in operation for inspection or for

the purpose of connecting indicator-reducing

motion and for inspection and adjustment
while the engine is not in motion.

My invention further provides means for
preventing access of steam and water of con-
densation from the piston-rod stuffing-box to
the cross-head chamber or erank-chamber of
the engine.

My invention is shown in the drawings as
applied to a form of engine known to the
trade asa **horizontal center-crank” engine:
but it is not limited in its application to the
particular form of engine shown, as it is
equally applicable to side-crank or vertical
engines. |

As shown in Ifig. 1 of the drawings, the en-
ogine-cylinder is secured to one end of the
base or frame 1 of the engine, and the main
frame, shell, or casing of the engine is di-
vided 1nto three compartments or chambers.
1The crank-chamber 8 is separated from the

cross-head chamber 23 by means of a parti-

tion 40, in which an opening 39 is formed to
permit the necessary movement of the con-
necting-rod. The purpose of the partition 40
18 to cut off communication between the
chambers Sand 23 so far as possible, and par-
ticularly to prevent any splashing of oil from
the erank-chamber to the cross-head cham-

“ber, and the opening 39 in the partition 40 is

not intended for the purpose of opening even
alimited communication between those cham-
bers, but is merely to permit the movement
of the connecting-rod, and is therefore pref-

-erably limited to the form and dimensions

necessary to permit such movement.

In order to prevent as far as possible the
splashing of oil through the opening 39 or its
discharge therethrough by centrifugal action,
and also to prevent a flow of oil along the con-
necting-rod 4, I have provided a plate or
shield 91, which may be secured to or formed
integral with the rod in such position as to
hinder or prevent oil from being thrown
through the passage 39 into the cross-head
chamber. The resultof the construction de-

scribed is that the erank-chamber is practi-
cally closed to or cut off from the cross-head
-chamber so far as any discharge of oil from
the crank-chamber by the rotating or moving

parts is concerned, and I am therefore en-
abled to provide within the crank-chamber a
continuous system of oil circulation which is
independent of the opened or closed condition
of the cross-head chamber and which is not

Interfered with or affected by opening the

cross-head chamber, and I provide means
whereby the bearings and working surfaces
in the cross-head chamber may be Iubricated
either wholly independently of the system of
lubrication in the crank-chamber or by a sup-
ply of oil obtained from the main body of the

o1l contained in the reservoirs or receptacles
‘within the erank-chamber.

In accordance with my invention I provide
within the crank-chamber pockets or recepta-
cles for catching the oil thrown up by the ac-

tion of the moving parts in whichever direc-
tion the engine-shaft may be rotated and pro-

vide means whereby the oil so caught is de-
livered by the action of gravity either directly
to the bearings or to a reservoir which is so

located that the oil may pass under the ac-

tion of gravity from the reservoir to the bear-
ings, the reservoir being adapted to contain
any excess of o1l above the quantity in active
circulation at any moment for oiling the bear-
ngs.

As shown in the drawings, the crank-cham-

ber 8 is provided with a cover 9, which is
adapted to be swung on the hinges 12, so as to
permit access to the crank-chamber and to
permit the removal of the crank-shaft and
connecting-rod. A smaller cover or door 10
18 hinged at 13 to the cover 9, and below the
door or cover 10 is provided a door 11, which
covers an opening in the frame or casing of
the engine and is provided with hinges 14.
The doors 10 and 11 are intended to give ac-
cess to the chamber for the purpose of ad-
justing the connections or fer ascertaining
the temperature.
- As shown in the drawings, a pocket or re-
ceptacle 17 is provided in the upper part of
the crank-chamber, and in the construction
shown in IYigs. 1 and 2 a reservoir 15 is also
located in the upper part of the erank-cham-
ber in such position as to receive the overflow
or discharge of oil from the trough or pocket
17. DBefore starting the engine the reservoir
10 18 charged with oil tothe height of the flow-
hole 42 in the reservoir 15 and the bottom of
the crank-chamber is filied with oil to the
height indicated by the dotted line 45 in Fig.
2, the drain-valve 49 first being closed.

75
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Jefore starting the engine the valves 51

may be opened to permit oil to flow from the
reservolir 15, through the pipes 51?2, into the
main bearings through the passage 51°, and
when the engine is started the oil in the bot-
tom of the crank-chamber will be splashed up

by the moving parts or thrown by centrifugal

actlon against the walls and cover of the
crank-chamber. That portion of the oil which
18 thrown to the upper part of the chamber
or against the upper part of the cover 9 will
be caught in the troughs or pockets 17, and

125

130
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tion of gravity into the reservoir 15.
the oil in the reservoir 15 rises above the level
of the opening or flow-hole 42 it will flow

610,017 S o 5

when the level of the oil-in the 1feéeptacle 17 |

1s near the top the oil will overflow through
the opening or noteh 18 and pass by the ac-

When

through the opening 42 into the troughs or

- pockets 43, from which it passes through open-
1ngs 66 to oil-holes in the top of the main

bea,l Ings.

At the lower edge of the cover 9 is provided
‘a receptacle or troucrh 56, which is formed on

or secured to the ﬂ,pper -edge of the engine

20

frame or casing, against which the cover 9
closes. A transverse section through thlS

trough or receptacle is shown in Fw' 11 on

an enlaa ged scale. The lower edge of the
cover is provided with a bead a on the outside
and with a rib or flange b on the inside, which
when the cover 18 elosed_ projects into the
trough or receptacle 56 and extends below the
level of the oil in the 1eceptacle 56. 'The ob-

- jeet of this construction is to prevent the

splashing of oil into the joint between the
lower edge of the coverand the top of the en-

gine-casing, from which it might flow down
on the outside of the casing—that 1s, the re-

ceptacle or pocket 56, with the oil therein,

~and the flange or ribs b form a seal to prevent

30

the passage of oil through the joint. The
outer beaded edge of the cover overlaps the

- top edge of the engine-casing, so as to form a

35

dust-shield to prevent the entrance of dust
into the erank-chamber, and serves to cover
up an unsightly joint and thereby to improve
the appearance of the engine. The rib or
flange b is s0 formed on the cover as to permit
the cover to be moved in opening and closing

. without contact or interference of the flange

40
45

o

 the ¢rank-chamber and awund on the flont_

b with the edge of the casing. Nearthelower
edge of the door 11 a similar seal 18 provided
by the pocket or receptacle 59 and the ﬂanﬂ'e
or rib ¢ on the door 11.

Nearly on alevel with the axis of the main | -
bearings, but preferably a little below that

level Ipl ovide receptacles ortroughs52,which
are adapted to cateh oil falhnﬂ* Or running
down from the upper half of the eh&mbel

and I also provide passages 53, through whmh |

the oil is fed by gravity from the poekets or
receptacles 52 to Lhe main bearings. These
receptacles 52 extend along the side walls of

and rear walls of the chamber, so as to be in
the path of the oil which is thrown off by the
crank-disks, and they are located so low down

in the chamber that pmctu,ally all of the oil

- thatisthrown or splashed up into the chamber

60

abovethelowerportion of the main bearingsis

collected by the receptacles 17 and the reser-
voir 15 or by the receptacles 52, and all of the
0il so collected is fed by ﬂ'ramty to the bear-
ings.

A portion oi‘ the oil which is fed to the

main bearings may pass out on the side of

the bearing 11{}"";1] to the erank-disk and into
the grooves 62 in the Glﬁﬂk chsk, and a por-

| of the oil will be the s

tion may pass out through the outer end of .

the bearing into a groove 64, whence it may
flow through the passage 65 into a groove 62
in the disk. The oil passing into the groove

62 will flow into the passage 63 and thmuwn

the hole 63* to lubricate the crank-pin and

then be thrown off by centrifugal action

__ ‘That
portion of the oil which is thrown off in the

against the walls of the er ank—ghambel

upper half of the chamber is caught in the
pockets or receptacles and returned to the

75

bearings or to the reservoir, and the portion

which is thrown off in the lower portion of

30

the chamber finds its way to the bottom and

is again taken up and thrown off:' by thecr ank-

dlka

When the engine 1s runnmg, but a small ..
pm tion of the 0il is permitted to collect in the
bottom of the crank-chamber, and the depth
should be so slight that the main cylindrical

surfaces of the disks will turn clear of theup- |
per surface of the-oil, which should not rise

above the level indicated by the dotted line
46 in Fig. 2.

disks, e‘x:tend close enouﬂ‘h to the bottom of

the casing to move in the 011 collected therein

even When the depth is slight, and these ribs
carry the oil upward and throw it outward
into the receptacles or pockets.

It will be seen that by means of myimprove-
ment the oil which is fed by gravity from the
receptacles and from the reservoir to the bear-

ings is being returned continually by the ac-

90

Ribs 41, formed on the crank-

95

IO

tion-of the 1*0tat,ing parts, which preven'ts any .
considerable quantity from collecting in the =

crank-chamber, and therefore prevents any

churning aetlon on the oil. The passage of
the ribs 41 through the oil is effected without

105 B

any appreciable disturbance of the small body -

of oil contained in the bottom of the chamber,

body of oil.
The gquantity of oil whicli is in a,etwe cir-
cul&tmn at any moment is just that portion
which is being fed by gravity to the bearings
and which 18 bemﬂ* 1etu1 ned tother eceptaeles
or to the reservoir. The excess of oil above

tained in the pockets or reservoir or in the

‘and the connecting-rod and crank-pin aud __ -
the main body of the disk do not touch that
- IIO

s
that actively-circulating quantity is con-

bottom of the erank-chamber, and the move- -
ment of this excess quantity Is comparatively

so sluggish that there is an opportunity for
any solid matter in the oil to be deposited in

‘the reservoir or receptacles or in the bottom

of the crank-chamber.

It will be seen that by meansof my im p1 ove-

ment the churning and splashing of the oil

are prevented and that although an opening.

is provided for the connectin g-rod to move in

vetthe oilisall confined tothe crank-chamber. .

Tt will also be obvious that with my im-
provement the engine may be run in either
direction w1th0u13 interfering with the effi-
ciency of the lubricating system in the crank-
chamber, since the ¢ir eulatmn and collection

120 .

125

130

same and will be suffi- -
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- the engine was running.
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the crank-disks turn; and a further impor-
tant feature of my construetion is that on
account ot the independence of the lubricat-

ing system for the crank-chamber from that

for the cross-head chamber the direction of
rotation is not limited. Heretofore in hori-
zontal engines of the class referred to it was
essential that the direction of rotation of the

shaft shouid be such that the oil in the crank-
case should be thrown backward and upward

onto the cross-head bearings by the lower

~part of the crank-disks and that the cross-

head chamber should be kept closed while
With my improved
construction the engine may be run in either
direction and the cross-head chamber may be
either open or closed while the engine is in
operation, as preferred by the engineer or as
may be required for the purpose of inspec-
tion, or for connecting indicator-gear, or for
other purposes. .

- In the construction shown in Figs. 5, 6, and
7 of the drawings the main reservoir or re-
ceptacle 16 for containing the excess of oil
18 located on the sides of the crank-chamber
below the cover 9. The oil caught in the
pocket 17, if not drawn off through the pipe

50, may overflow through the openings or
notches 19 and flow down into the pockets 60,

. |

from which it may pass through the passages
61 to the reservoirs 16, and oil caught in the
pockets 54 and 56 may flow through the open-
ings 55 into the reservoirs 16. The recepta-

cles or pockets 52 are adapted to catch oil
‘coming down from the upperhalf of the cham-

ber, as in the construction shown in Figs. 1

~and 2, and oil from the reservoirs 16 is fed

40
45
50
55
| 6o

_65

through the openings or flow-holes 44 into
the pockets 52, from which it flows through
theopenings 53 to the main bearings.
starting the engine and in cases of emergency
oll may be supplied directly and in consider-
able quantity from the reservoir 16 to the
main bearings through the valve 50 and pipes
50*.  (Shown in Fig. 7.) '

It will be seen that in the construection
shown in Iigs. 5, 6, and 7, as in the construc-
tions shown in Figs. 1 and 2, the oil is fed
from the pockets in which it is caught by the
actlon of gravity either to the main bearings
directly or to the reservoirs and thence by the
action of gravity to the bearings.

By employing the partition 40 and having
& substantially similar arrangement of oil-
pockets at the front and back of the erank-
chamber it is immaterial in which direction
the engine-shaft may be rotated, as the effi-
ciency of the lubricating system will be the
same in either case.

It will be seen that with my improved con-

struction a large body of oil may be employed
~1n the crank-chamber and in the reservoirs
andreceptacles therein for the absorption and
dissipation of heatfrom the bearings, to which
the oilis being continually supplied by a com-
paratively rapid flow of the oil under the ac-

my improvement.

Before

| the valve.

cient for all purposes in whichever direction | tion of gravity, and that notwithstanding phe‘r
large quantity of oil employed the churning
action that the oil is subjected to in other

constructions is.almost wholly prevented by
The construction and ar-
rangement of the reservoirs and oil-passages
by which I am at all times enabled, whether

‘the engine is stopped or in motion, to freely

flood the bearings is also an important fea-
fure of my invention. |

The cross-head and guides may be auto-
matically lubricated by oil supplied through
the pipe 20, leading from the pocket 17, or by
oll supplied from the independent reservoir
22 through the pipe 24. The pipe 20 is pro-
vided with a controlling-valve 80, and the
oil flows through passage 85 into the groove
36, and by means of the pipes and fittings 87
and 88 and suitable passages is delivered
through opening or passage 89 to the cross-
head pin and boxes. The greater portion of

75

80

the oil falls from the cross-head pin to the -

bottom of the cross-head and passes through
the passage 90 and oils the lower guide.

Q0

When the engine is to have the gunides

and cross-head automatically oiled from the

crank-chamber 8 through a pipe 20, an open-

ing 67 between the cross-head chamber 23

and the crank-chamber 8 is provided to per-
mit the oil to return to the bottom of the

95

crank-chamber to be automatically returned
to the pocket 17, and when these parts are to

be oiled from the independent reservoir 22
through a. pipe 24 the opening 67 may be
omitted and an opening 68 provided, through
which the oil may be removed from the bot-
tom of the cross-head chamber and returned
to the reservoir 22. -

The reservoir 22 is provided with a filter-
ing-receptacle 69, into which the oil is poured
and through which it must pass before en-
tering that part of the reservoir from which
the oil is delivered to the bearings.

In Figs. 3and 4 of the drawings Thave shown
arocker-arm 21 and bearings which are adapt-
ed to be lubricated by oil supplied from the
reservolr 22 through a pipe 70 and branches
71 and 72, which are controlled by valves 82
and 83. The bearing-box 25 forms the con-
nection between the eccentric (not shown)
and the rocker-arm, and the bearing-box 26
forms the connection of the rocker-arm with
O1l delivered to these boxes af-
ter doing service therein falls into the pans
73 and 74 and flows through the pipes 75 and
76 to the rocker-shaft 77, and after lubricat-
ing that bearing it passes to the receptacle
73, from which it may be drawn through the
valve 79. |

The reservoir 22 may form an integral part
of the engine frame or bed, or it may be a
separate part attached to the bed or other part
of the engine or to the steam-pipe near the
throttle-valve.

The level of the oil in the reservoirs 15 and
16 1s indicated by-the gages or indicators 84.

| (Shown in Figs. 2, 6, and 7.)
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box from the flont
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A partition 57 within the engine-frame di- T

vides the cross-head chamber 23 from the

chamber or space containing the piston-rod |
stuffing - box, and the passage or opening
through the partition 57 is normally closed by
the plate or cover 35, which may be removed

from the opening to give access to the stuffing-

has an opening in it through which the pis-
ton-rod passes; but the plate should not fit

80 closely that the rod will rub against the

- edges of the opening.

Opemnﬂ s 87 are formed in the enﬂ‘me frame
or casing to permit access to the eross—hecmd
chambel 23, and for the purpose of closing
these openings I provide on the inside of the

- casing sliding doors 36 and 38, which are

20

30

35

adapted to slide back and forth within the

casing to uncover or to close the openings 37.
The door 56 is adapted to slide horizontally
on rollers 36*, and the door 38 is adapted to
slide up and down in the guides 37*. The
construction of the flame, the form of the

doors, and the position and form of the open- |

ings 37 are such that the doors may slide baek

i‘m enough to uncover the whole or a suffi-
- ciently lar ge part of the openings 37, and the

chamber 25 may be easily and qmckly opened
without the trouble of unbolting and remov-
ing from the outside an unmeldy bonnet or

cover such as 1s usually employed.  Withmy.
construction the sliding back of the door to

uncover the opening puts the door out of the
way inside of the casing, so that it cannotin-
terfere with anything inside or outside or
with anything which is. passed through the

- opening, and the interior of the engine- fra.me

40

45

- 50

1s thereby readily and easily aecesszible and

easily and quickly closed when desired. This
accessibility 1s desirable for the purposes of
~inspection or cleaning or for other purposes
and permits the connection of an indicator-

reducing mechanism 93 to the cross-head.

- In Iig. 1 of the drawings I have shown a
compound stuffing-box provided with a main
gland 27, held in place by a follower 28, and

a smaller gland 30, held in place by a follower

29, which 1s adjustably secured to the main

gland 27. The gland 27 is shown on a some-

what larger scale in Iigs. 8 and 9 and com-

prises two annular portions, which are con-
nected together by webs or ribs 381, between

- which are openings 32. Backwardly-inclined

55

69

holes 33 are formed in the follower 28. With

this construction any steam or water which

may pass through the packing in the main
find vent through the
- 0pemnﬂ‘s 32 in the main gland and throun'h-

- the openings 33 in the follower 28 and will be

stuifing- cha,mber 34 will

directed backward against the rear wall of the
engine-frame and away from the plate 35 or

the opening therethrough and away from the
piston-rod, so that none of the steam or water
- will enter the cross-head chamber.

smaller stuffing-box, comprising the gland 30

and follower 29 Wlll prevent any 1eakan‘e from:.

The plate or cover 35.

stantially

The | ber tothe crank-chamber.

following the plston rod into the Cross- head

chamber. -
In Fig. 10 of the dl&WlH“‘b I have shown a

m0d1ﬁcaJt101:1 of the eompound stuffing-box in

WhICh the main gland 27* 1sof a somewhat N

diff

erent form. In this construction a groove

ot

70

or chamber 92 is formed on the inside 0f the

gland 272, and holes 32, which may be drilled,

it preferred, open outward from the groove
or chamber 92.
shown in Fig. 10 is in all other respects sub-
Jhe same as that shown in Hig. 1.
'The stuffing-box chamber, which. is ?sepa--

rated from the cross-head chamber by the par-
tition 57 and plate or cover 35, is preferably
‘opentothe atmosphere through the side open-

ings 53, which are preferably left uncovered

and permit access to the stuffing-box for in-

spection or adjustment. Any steam escaping
through the stuffing-box into the stuffing-box

_chamber is prevented from passing into the

cross-head chamber by the partition 57 and

plate or cover 35, but is free to pass out to

the atmosphere through the openings 58.

- The division of the engine casing or frame

into the three chambers for the stuffing-box,

tating parts provides for the exclusion of wa-
ter and steam from fthe cross-head chamber

which might otherwise enter from the stufi-

ing-box chamber and also provides for the

,emluslon of oil which might otherwise be
thrown in from the 01&111{ and by this ar-

rangement the cross-head is rendered easily

accessible, and the chamber may be opened
or kept open without interfering in any way
with the lubrication within the crank-cham-
The opening in the partition between

ber.
the crank-chamber and the cross-head cham-

ber is solocated that the rotary motion of the
crank-disks, by which oil is returned to the

pockets and 0 the reservoir, cannot cause

| any o1l to pass therethrough, as the digks ro-

tate in planes which are 130 ‘the side of and
removed from the opening. The ribs 41 on

the crank-disks are on the farther sides of
the disks from the opening 39, and as the oil

in the bottom of the chamber is only high

enough for the ribs to touch or move in Wlth*_

out bemcr touched by the main body of the

disk a,bout all of the oil that is taken up and
T on each side of
the opening 39 from the ribs to the walls.and

returned will be thrown o

to the receptacles by the aetmn of eentmfucral

force. |
When the lubrlcatmn of the cross-head 1 1s_ |
independent of the supply of oilin the crank-
chamber and the oil 1s supplied to the cross-

head and guides from some other source—as,

for example, the reservoir 22—it will be de-
sirable to prevent the passage of oil not only.

from the crank-chamber to the cross-head
chamber, but also from the cross-head cham-

-ing used in the cross-head chamber will not
| then pass through the opening 67, but will be

The compound stu: ﬁun*-box. -

The oil after be-
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the cross-head, and the crank-disks and ro~
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drawn off through the opening 68.

in dotted lines in IFigs. 1 and 5.)

As already mentioned, the 1esew0u 15 or
16 is charged to the helnht of the flow-holes
42 or 44 and the bottom of the crank-cham-
ber is filled with oil to the height indicated
by the dotted line 45 before starting the en-

gine, and as there is always a large body of

o1l in the bottom of the crank-chamber when

the engine is standing it follows that when

the engine 1s first started there is a profusion
of oil thrown into the oil-pockets and passed
through the bearings, thus insuring free lu-
brication on thestart when trouble from heat-
1ng 18 most likely to occur, particularly if the
bears ings have peen taken up just before start-
ing. The supply at the start may be still
fulthel increased by opening the valves 50 or
515 but as soon as the engine is fairly in mo-
tion these valves shou]d be closed. Those

valves may be opened at any time during the
running of the engine to supply an extra

flow of o1l in case a bearing should show a
tendency to heat up, and, if preferred, they
may be so adjusted as to automatically and
continuously supply a limited quantity of oil
to the bearings.

I claim as my invention and desire to secure
by Letters Patent—

1. In a self-oiling engine, a lubricating sys-
tem, comprising a contin uous circuit in which
o1l 1s automatically circulated, a reservoir in
the circuit adapted to contain a considerable
portion of the oil, means whereby oil may be
fed from the reservoir to the bearings by the
action of gravity, and means for preventmn*
any considerable accumulation of oil in the
bottom of the crank-chamber whereby the oil
may be automatically returned to the reser-
voir, and the greater proportion of the oil at

-~ all times maintained in a comparatively qui-
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escent state in the reservoir, substantially as
forth.

2. Inthecrank-chamber of a self-oiling en-
gine, a lubricating system comprising a con-
tinuous cireuit in which oil 1s automatically
circulated, a reservoir in the circuit adapted
to contain a considerable portion of the oil,
means whereby oil may be fed from the reser-
voir to the bearings by the action of gravity,
and means whereby oll may be supplied to the

reservolr by the rotation of the crank- disks,

and any considerable accumulation of oil in
the bottom of the crank-chamber may be pre-
vented, substantially as set forth.

3. The combination, in the crank-chamber
of a self-oiling engine, of a reservoir from
which oil is automatlcally supplied to the
bearings by the action of gravity, receptacles
for eatehmn' ol thrown off by the rotating
parts, in w hlehevel direction the engine is ro-
Lated and adapted to feed oil to the IesServoir
and $0 the bearings by the action of gravity,
substantially as set forth.

4. Inanengine, the combination, of a cross-
head chamber a cloeed crank- chambel and

a partltlon between the crank- chambel and |

(Shown | eross - head chamber,

§ , ' 610,017

substantially as set
forth. |

5. Inanengine, the combination, of a closed
crank-chamber, a cross-head outside of the
crank-chamber, and an opening in the wall of
the crank-chamber through which the con-
necting-rod may pass, substantially as set
forth.

6. Inanengine-frame,aclosed crank-cham-
ber, a cross- hea,d chamber separated there-
from by a partition, and a stufh
ber separated from the cr oss-head box-cham-
ber by a partition, substantially as set forth.

7. In an engine provided with a piston-rod,
a cross-head, and a connecting-rod, the com-
bination, with a closed erank-chamber, of an
automatic lubricating system in the crank-
chamber, a cross-head chamber, and a parti-
tion, between the crank -chamber and the
Cr oss-head chamber,.substantially as set forth.

8. In aself-oiling engine, the combination,
of a closed erank- eh%mbm, an openingin the
wall of the chamber, a crank-disk on one side
of the opening, and a rib on the periphery of
the disk from which oil may be thrown off to
one side of the opening, substantially as set
forth. |

9. In a self-oiling engine, the combination,
of a closed cr ank-ohambel, an opening in the
wall of the chamber, crank-disks on opposite
sides of the Openmg, and means whereby oil
thrown off from the crank-disks will be de-
flected away from the opening, substantially
as set forth. |

10. In a self-oiling engine, the combina-
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ng-box cham-
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tion, of a closed crank-chamber, alubricating

system therein comprising receptacles for
feeding oil to the bearings by the action of
gravity and to which oil may be supplied by
the rotating parts, a crank-disk, and a rib on
the crank-disk adapted to take up oil from
the bottom of the crank-chamber and to de-
liver it to the receptacles, whereby the oil
may be carried at such a lowlevel in the bot-
tom of the erank-chamber that the main body
of the crank-disk may not dip therein, sub-
stantially as set forth.

11. In a self-oiling engine, the combina-
tion, in a closed elank ch&mbel of a recep-
tacle located in position to receive oil from
the upper half of the crank-chamber, and to
prevent oil passing to the bottom of the cham-
ber, and means whereby oil may flow from
the receptacle to a bearing by the action of
gravity, substantially as bet forth.

12. The combination, with an engine-bear-
ing, of a groove, or poaket on the outsufie of
the bemmg, adapted to receive oil passing
through the bearing, a passage for conduct-
ing the oil to the inner end of the bearing, a
emnk disk and a groove in the crank- dlsk:
near the end of the passage which is adapted
toreceive oil from the passage, substantially
as set forth.

13. In an engine, the combination, with a
crank-shaft and crank-disk, of a be&rm@ a
groove in the crank-disk, a groove, or pocket
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on the outer end of the bearing, a free pas-
sage from the groove, or poeket 011 the bear-
ing, to the inner end of the bemmg, by which

oil may be led to the groove in the crank-disk,

and a passage from Lhe groove in the disk to
the erank-pin, through which oil may pass to

~the crank-pin, substantmlly as set forth.
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14. In a self-oiling engine, the eomb1n3~
tion, with a closed cmnk eha,mbel and an au-

tomatic Iabricating system therein, of a res-

ervoir adapted to Supply 0il"by the action of
oravity to the main bearings within the crank-
chamber, and by means of distributing-pipes

10 the beal ings outside of the c,hﬂ,mbel sub-

stantially as set forth.

15. The combination, in an engine, of a

rocker-arm, bearings for the connections from.

the rocker-arm to an eccentric and toavalve,
means for supplying oil by gravity to the bezu-
ings, and from the bearings to the rocker-
shaft, substantially as set forth.

1G The eombmatmn mth an engine frame,

11151de of theframe,or (}&Slng, and so arranged

as to permit, when open or closed, drainage

into the casing of any oil or otherliquid which

‘may be depomted on the. door, substantmlly

a8 set forth. |
., The cembma,tmn in an engine frame,

or easmg, of a Cross- head chamber, a par t1- |

tion between the cross-head chamber and the
chamber or space in which the piston-rod

- stuffing-box islocated, and a removable cover

35
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surrounding the piston-rod, and adapted to
be removed to give access to the stuffing-box,

substantially as set forth.

- 18. Thecombination,in an engine,of a cross-
head chamber, a par t1131011 between the CTOSS-
head chamber and the chamber, or gpace, in
which the piston-rod stuffing-box is located,

to prevent the passage of steam or water from

and a compound piston-rod stuffing-box, com-

prising a gland and a follower to prevent the

passage of water, or moisture, along the pis-
ton-rod, into the cross-head ehamber vent-

opemnﬂ*s in the follower for permitting the

escape of water or vapor to the atmosphere,
substantially as set forth.

19. The combination,in anengine,of a cross-

head chamber, a pmmtlon between the Cross- | -

ng-box into the cross-head chamber,

| head chamber and the chamber or spaee in -

whiel the stuffing-box is located, a compound
stuffing-box, comprising a main gland and
followel with an opening, or openings, for

thelelease of steam or watel of eondensatlon |

and an auxiliary gland and follower, for pre-

venting the passage of moisture alonﬂ' the

piston- rod substantially as set forth.
20. Ina self oiling engine, the combination,
with a closed cr anh-ehamber of an automatm
lubricating system therein, a reservolir to
which oil is automatically supphed and from

which oil is fed by gravity to the bearings,

through openings, or flow-holes, above the

bottom of the reservoir and means whereby
oil may be drawn off from the reservoir from
below the flow-holes to 011 the bearmns, sub-

stantially as set forth..

21. In an engine, the GO]llblﬂELthl‘l with a
closed crank-chamber, of an opening in the

nectqu od, substantially as set forth.
99. In an engine, the combination with a

crank-chamber and a cross-head chamber, of
a partition between the chambers, an open-
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walls of the chamber, (30111‘1601}1130‘-1 od, passing
through the opening, and a shleld on the con-

75

ing in the partition, a connecting-rod passing-

through the opening and a shield on the con-
necting-rod, to prevent the passage of oil

thlourrh the partition, substa,ntmlly as set
forth."

30

23. The cembmatlon with the crank- cham-— '

ber of an engine, of a cover for the crank-
chamber, and a liquid seal to prevent the
splashing of oil through the joint between the

engine-casing and the cover, substmntlally as

Set forth.

24. The combination, w1th the crank-cham-

ber of an engine, of a cover for the crank-
'ellamber whmh is adapted to rest on the edge
of the engine casing, or frame, a 1eceptacle,

or trouﬂh on the edge of the casing adapted
to contain a liquid, and a rib, or flan we,’,on the
cover which is adapted to pr OJeet into the re-

‘ceptacle, or trough, substantially as set forth.
In tesmmony Whel eof I have heleunto set

my hand.

CHARLES W. BARNABY.

| V\Tltnesses
JAMES G. I‘OSTER
- WiIN S. RoOSE.
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