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To all whom it may conceri: )

Be it known that I, Epwarp A. BARNES,
a citizen of the United States, residing at
Fort Wayne, county of Allen, State or Indi-
¢ ana, have invented certain new and userul
Improvements in Antilubricant - Throwing
Devices, of which the following is a specifica-

tion. | |
Myinvention relates to lubricating devices;
1o and itsobjactis to provide means ior prevent-
ing the wasteful throwing of lubricating-oil
from moving parts of mechanisms—such, for
instance, as the crank-pins of engines. The
waste of lubricant from this cause rorms an
15 important item in the operating expenses ol
power plants. Thisisdue not only to the loss
of lubricant itsslf flying off into the engine-
room from thes moving parts, which ts, ol
course, considerable, but on account o a con-
20 stant service which it necessitates on the part
ot the attendant to wipe up the oil, thus tak-
ing much time and consuming large quanti®
ties of waste. Furthermore, the throwing of

oil is objectionable, as it renders the plant

25 more inflammable and subject to fire where
wood forms a part of the structure. '

Various devices have been proposed to ob-
viate these objections, and those which have
come into use ars of a type which generally

30 comprises a shield or guard that entirely or
partially surrounds the periphery of the
crank-disk and which 1n some 1nstances ex-
tends toward the cross-head to a certain dis-
tance above and below the connzeting-rod.

35 The function of the guard is to catch the fly-
ing particles of lubricating-oil. These col-

Ject on the inner surface of the guard and
thencs gravitate to the receiving-basin ot the
filtering and lubricating system generally

40 employed in this connection. A device of
this character is objectionable mainly be-
cause of its high cost and its size, which latter
renders the inclosed parts morz inaccessible,
detracts from the othsrwise pleasing appear-

45 ance of the engine structure, and conceals
from view the movement of the parts.

My invention is designed to attain the de-
sirable results aimed at by such oil-collecting
cuards and at ths same time to provide a de-

zo vic2 which is simple, inexpensive, and of such
diminutive size as to be relatively unnotice-
able when applied to an engine.

Broadly, ths invention comprises means
revolving with the crank-pin or similar part

1t which collects the lubricant thrown there- s;

from and discharges it during a predeter-
mined portion of the revolution.
[n carrying the invention into practice 1

provide a chamber around the outer end of
‘the crank, which is closed at every point ex- 6o

cept the bottom, where it opens into a down-

| wardly-discharging mouth. This mouth is

permanently open, and the ejection of the lu-
bricant therefrom is mainly due to centriiu-
gal force. The centrifugal force causes the 65
particles of lubricant to be thrown off tan-
gentially from the crank-pin and its brasses
at every point in the revolution thereol.
These particles collect on the inner wall of
ths chamber, and they can be discharged only 70
during that part of the revolution when the
centrifugal force acts in a general downward
direction. Hence the ejection of the lubri-
cant through the mouth oceurs during a hm-
ited portion of the revolution. The force of 75
oravity also assists to eject the lubricant at the
time the centrifugal force is most eflective,
so that the maximum discharge effect 1s due
to the combined action of centrifugal rorce
and gravity. Obviously the force of gravity 8o
exerts attraction on the lubricant collected in
the chamber at all points and tends to cause
it to flow out through the mouth at every
point in the revolution. This tendency,
however, is effectually overcome by the cen- 85
trifugal force, which acts in opposition to the
force of gravity during a major portion of the
ravohition. the first force being of a magni-
tude much greater than that of gravity, due
to the angular velocity and the moment go
through which 1t ante | |
Instead of discharging the lubricant di-
rectly from the mouth to the receiving-basin

of the filtering and lubricating system located

on the girder of the engine, 1t 1s advantageous g5
to empty it into a shallow elongated chamber
moving with the crank and arranged in fixed
relation to the collecting-chamber and ex-
tending horizontally below the same. This
lower or discharge chamber 1s open at one
side approximately its entire length, and the
bottom curves downwardly toward the lower
edge of the opening, where it terminatesin a
lip. The lubricant is discharged from the
upper chamber upon the curved bottom of a
lower chamber. Here 1t flows toward the
lip, where it concentrates and 1s thrown off
by the codperating centrifugal force and
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oravity in a manner similar to the lubricant |
discharging through the mouth. In practice

I have found that the device discharges iu-
bricant into the receiving - basin of the fil-

¢ tering and lubricating system approximately
" during the time the crank-pin passes through,
the last half of the down portion of the revo-
Jution and takes place over an angle of about
ninety degrees. Hence during the other two
1o hundred and seventy degrees of the revolu-
tion the centrifugal force acts in a direction to
prevent the lubricant from discharging, and
1ts magnitude exceeds that of gravity, so that
substantially no lubricant is discharged from
15 thedevice. _ |
' It has been my experience while operating
high-speed reciprocating engines that as
much as a quart of lubricating-oil has been
thrown off from the crank-pin and adjacent
20 parts in the course of a day’s run. This
takes place in the form of spray, of which the
minute particles are deposited on the floor
and other parts on objects in the room. DBy
applying my device as above described to

>z the same engine operating under the same
" conditions the lubricant flying off from the
moving parts has been effectually prevented

and the lubricant returned to the filtering |

and lubricating system with substantially no
20 loss. - '

~ In the accompanying drawings, which 1llus-

~trate one embodiment of the invention, Fig-

ure 1 is a perspective view of my improved

“device applied to a crank-pin on an engine.

25 Figs. 2 and 3 are respectively an elevation of

" the same and a bottom plan view drawn on

~ an enlarged scale. Fig. 4is a vertical section

takenonline4 4, Fig. 2;and Fig. 51s a diagram

of the crank-pin movement for illustrating

40 the operation of the device.

My invention is in the nature of an attach-

ment, and while I have illustrated 1t as ap-

‘plied to a side crank or disk form of engine it

1s adaptable to center-crank engines and can

45 be made in various sizes and forms to meet

~ different requirements.

Referring to the drawings, 1 indicates the

crank-pin disk of an engine; 2, the crank-pin;

3, the connecting-rod, and 4 the feed-pipe of

zo a centrifugal lubricator, which comprises an

annular casing or chamber 5, which extends

around the outside end of the crank-pin and

in fixed relation thereto. The casing may be

fixed to the yoke of a connecting-rod in any

gz approved manner. It is preferable, how-

ever, to attach it to the crank-pin brasses 6,

as shown more clearly in Fig. 4. For this

purpose the casing is provided with lateral

extensions 7, which are flanged at their edges

6o to fit snugly over the edges of the brasses that

~ protrude from the connecting-rod yoke.

These flanges 8 are provided with apertures

through which extend screws 9, that enter

tapped holes in the brasses, whereby the

65 flanges are held in tight contact with the |

brasses to prevent lubricant from working

out. | | | .
From the lower portion of the casing.5 de-

pends the spout or mouth 10, which curves n-
wardly toward the crank-disk. This mouth
communicates with the elongated discharge-
chamber 11, located below the connecting-
rod yoke, and extends approximately the
full length thereof. It is fitted around the
lower portion of the yoke and is removably
secured in place by screws 12 at its ends,
which engage in tapped holes in the yoke, and

1 also by screws 13, which extend through ap-

70
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ertures in the flange 14 at the upper edge of -

its side wall and screw into tapped openings

in the crank-pin brasses. The apertures In

the flange 14 are preferably slotted, so as to

provide for adjusting the crank-pin brasses

without necessitating the removal of the
chamber 11. The side of the discharge-
chamber adjacent to the crank-disk 1s open,

‘and the opposite side and the bottom form a

rounded or convex wall which terminates in
a slightly downwardly curved lip 15. This

lip extends along the bottom between the

ends, and the lubricant that is discharged

30
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from the annular collecting - chamber 5

through the mouth is deposited on the curved

bottom of the discharge-chamber and flows
down the bottom to the lip 15, from which 1t

is thrown ofl. -. _ -
The annular conducting-chamber 5 and
the lateral extensions 7 may be -of sheet

metal pressed into the desired form and pro- -
vided with an opening to enable 1t to be as-.
sembled around the cranli—Fin nut 16. Ifind

it more convenient to make the chamber of
two parts 17 and 18, divisible on approxi-
mately a vertical line, Figs. 1 and 2. Adja-

cent edges 19 and 20 of the parts unite 1n a.
carefully-fitted lap-joint, and each edge 1s

cut away to form together a circular opening
21 to accommodate the crank-pin nut 16.
Having the chamber in two parts permits 1t

to be removed or assembled without interter-
ing with the feed-pipe ot the centrifugal lu-

hricator. Also it permits each part to be se-
cured to different crank-pin brasses, so that
the adjustable one may be adjusted without

necessitating the removal of the parts by rea-

son of the lap-joint. The extensions may be
formed integral with the semi-annular por-
tions and are preferably reinforced by wires
922 set in solder around the base of the semi-
annular portions at a point adjacent the ex-
tensions, or the extensions may be separate
and secured to the semi-annular portions in
any desired manner. | -

The mouth 10 is formed on the part 17 of
the chamber 5 and extends beyond the pe-
riphery of the semi-annular portion thereof.
The discharge-chamber is cut away at 23 and
flanged or otherwise reinforced, so as to fit
the walls of the mouth. The latter chamber
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24, riveted thereto at opposite

ened by strips
lange 14, at which points they

sides of the

are not secured to the connecting-rod yoke.
Tt is to be noted that the rear end of the dis- |

charge-chamber extends a much greater dis-

tance to one side of the erank-pin than does
the forward end extend to the opp
and also the rear end of the lip

upwardly, as at 25, Figs. 3 and 4. The pur-
pose of this is to overcome any tendency ot .

part of the upward stroke—that 1s, in case

the engine is ‘“running over.” In case the

engine 1s ‘‘running under’’ the prolongation
of the discharge-chamber would necessarily
be toward the front.

In order to adjust the adjustable crank-pin
brass, access to the nut 26 of the bolt 27 for
setting the usual adjusting-wedge is provided
through a removable slide 28 in the bottom
of the discharge-chamber. This slide is ar-

ranged axially in line with the bolt and 1s re--

movable in a direction toward the crank-disk,
as shown partly removed in Figs. 3 and 4. It
fits in a slideway 29, provided on the interior

surface of the bottom of the chamber, and 1s

frictionally held in the slideway to form
therewith a practically oil-tight joint. The
edge of the slide adjacent the crank-disk 1s so
shaped as to preserve the continuity of the
lip 15. The discharge-chamber is provided

- with a plurality of baffle-plates 30, Figs. 3

35
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and 4, which serve as braces to stiffen the
structure and as baffle-plates to prevent the
lubricant from agitating back and forth be-
tween the ends of the chamber. .
The operation of the apparatus may be ex-
plained in a general way as follows: Lubri-
cating-oil is fed in the usual manner to the
crank-pin by the centrifugal lubricator and
lubricates the crank-pin and the bearing- sur-
faces of the brasses. From these it works

out and accumulates upon the wall of the an-

‘nular collecting-chamber.
portion of the downstroke the lubricant is

During a certain

ejected into the discharge-chamber, whence
finally it is ejected into the receiving-basin of
the filtering and lubricating system.

The operation may be explained more 1n
detail in connection with Fig. 5, which repre-
sents diagrammatically the movement of a
crank of an overrunning-engine. The crank-
pin and the adjacent end of the connecting-
rod revolves.n the crank-pin circle A, and at
every position therein the mouth 10 of the
chamber 5 points approximately in the same
direction—that is to say, downwardly, as
indicated in the two positions shown. The
Jubricant that collects on the wall of the
chamber surrounding the crank-pin 1s acted
upon by centrifugal force, which is con-
stantly changing its direction at every point

in the revolution. This force 1s of substan-

osite side, -

15 1s turned
| and when in the position shown in full lines

the force is acting toward the left, as indi-

the lubricant to be thrown out toward the | cated by arrow d. From this it will be seen

rear on the connecting-rod, due to windage,
as the crank-pin moves through the mitial

erank is a ratio of two to one.

l

is in mid-position of its upstroke, the centrii-
ugal force is acting upwardly, as indicated
by the arrow a; when it is in the position
shown in dotted lines the force is acting to-

| tially constant magnitude. When the crank .

ward the right, as indicated by arrow b; when

in mid-position of its downstroke, the force 1s
acting downwardly, as indicated by arrow ,

that when the crank-pin is in the middle of
its downstroke the centrifugal force 1s acting
in a direction parallel to that toward which
the mouth of the collecting-chamber opens,

i and in the other positions'mentioned 1t 1s act-

ing away from that direction. Also when

| the centrifugal force is acting downwardly

the force of gravity acts in parallelism there-
to or in the same direction, so that these two
forces codperate to eject the lubricant accu-
mulated in the collecting-chamber during the
major part of the revolution. Obviously the
downwardly-acting centrifugal force does not
abruptly begin and end at the point indicated
by the arrow ¢, but begins and ends some dis-
tance in advance and behind such pomt—say
approximately forty-five degrees—and con-
tinues through the arc B. Hence gravity
and centrifugal force act during about one-
quarter of the revolution to cause the lubri-

75
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cant to be ejected through the mouth, and

while the crank-pin is moving through the
arc E or the other three-quarters of the revo-
lution the centrifugal force acts away from
the direction of the opening of the mouth and
also in opposition to gravity.

After lubricant begins to discharge upon
the bottom of the lower chamber a short pe-
riod elapses before the lubricant begins to
discharge from the lip, as it requires a short
interval of time for the lubricant to flow
down the bottom to the lip. Hence the dis-
charge from the lip begins near a point indi-
cated approximately at ¢ and continues
through a greater or less part of the down-
stroke or through arc C. It 1s to be noted
that the centrifugal force acting at the lip
when the discharge of lubricant therefrom
occurs increases from the beginning to the
end of the operation. This is due to the ec-
centricity of the path of rotation of the lip,
as indicated by the circle D. The centrifu-
oal force acting at the lip when the crank 1s
at d is twice that acting at the hip when the
crank is at b, as the respective moments of
the forces at these points or the radial dis-
tance from each point to the center of the
Passing from
b to d the centrifugal force at the hp increases
from a minimum to a maxunum. {he rate
of increase in magnitude of the force 1s great-
est when the crank-pin is moving through
the arc C, which coincides with the period
when lubricant i1s discharging from the lip.
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~ This increase of cehtrifugal force insures a | chamber surrounding the end of the crank-

IO
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complete ejection of-all the lubricant from

the discharge-chamber that 1s received from
“the collecting-chamber.

is ejected from the discharge-chamber Whlle
the crank-pin moves through the arc K.

I do not-wish to be understood by the fore-

‘going explanation of the operation to be stat-

ing exactly at what point in the revolution
the collecting-chamber begins and stops de-
livering lubricant into the lower chamber or
when the latter chamber begins and stops
ejecting lubricant therefrom, as these various
steps are difficult of verification. Theretfore
Iig. 5 and the description thereof 1s to be
taken as 1llustrative in a general manner of

the operation and the O'eneral principles in--

volved. From actual pra,etlee however, |
have found that the lubricant 1s thrown off
tangentially from the lip over a zone which
includes an angle of about ninety degrees nor-
mal to the vertical center line through the
crank-shaft as measured at the basin of the
filtering and lubricating system.

In accordance with the provisions of the
patent statutes I have described the princi-
ple of operation of my Invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but
I desire to have 1t understood that the appa—
ratus shown is only illustrative and that the

“invention can be carried out by equivalent

35
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‘ing in'an orbital path and means for

INealls.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1 The combination Wlth an element mov—
ubricat-
codper-

mg the same, of a device arranged 1n

ative relatlon to said element and moving

therewith which collects lubricant t 1erefr0m

- and throws 1t off 1n a definite direction dur-

45
50
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g a predetermined portion of the revolu-—
tion.

2. The combination with an element mov-
Ing in an orbital path and means for lubricat-

ing the same, of a device revolving with said

element which collects lubricant therefrom
and throws it off during a predetermined por-
tion of the revolution. -

3. The combimation with a crank-pin, a
connecting-rod, and a means for lubrlca,tmﬂ*
the crank-pin, of a device arranged around
the crank-pin which collects lubricant there-

- from at a certain portion of the revolution

and discharges it at another portion.

4. The combination with a crank-pin, a
connecting-rod and a lubricator for the crank-
pin, of a casing extending around the pin
which 1s provided with a dlsoh‘trge opening
in 1ts bottom.

5. The combination with a cmnk—-pm a

connecting-rod, crank—pm brasses, and a lu- |

bricating dewoe of means for reventmﬂ lu-
~ bricant from bemg thrown from the said
parts, sald ineans comprising a collecting-

Hence no lubricant

the collecting-chamber and discharges 1t at a
redetermmed portion of the revolution.

pin, and a discharge-chamber communicat-
1ng therewith which recelves lubricant from

7¢Q

. Thecombination with arevolving crank-

pm a connecting-rod, crank-pin brasses and

a lubrloatmﬂ* device, of means for preventing

' lubricant from bemg thrown from said parts,
sald means comprising a collectmﬂ*—chamber-

carried by the connecting-rod and “surround-
ing the end of the crank-pin, and a discharge-
chamber carried by the connecting-rod which
receives lubricant from the collecting-cham-
ber and delivers 1t at a predetermined por-
tion of the revolution.

7. The combination with a revolving crank-

pin, a connecting-rod, crank-pin brasses, and

a lubricating devme of means for preventmg

lubricant from bemg thrown from said parts,
sald meanscomprising a casing secured around
the other end of the crank-pin, and a dis-
charge-casing removably secured to the con-
necting-rod below and communicating with
the upper casing for receiving lubricant from
and discharging 1t downwardly -during a
limited portion of the revolution.

8. Thecombinationwith a revolwng crank-

pin, a connecting-rod, crank-pin brasses, and
a lubricating device, of means for preventing

lubricant {rom bemg thrown from said parts

sald means comprising a collecting - cham-
ber secured to the crank-pin brasses and
surrounding the outer end of the crank-pin,
a downw&rdly—extendmﬂ* mouth at the bot-
tom of said chamber, and an elongated
chamber carried by the connecting - rod
which communicates Wlth said mouth to re-

75
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ceive lubricant therefrom and discharges it

downwardly as the crank moves through the

lower portion of 1ts revoiution.

9. Thecombinationwith arevolving crank-
pin, a connecting-rod, crank-pin brasses car-
ried thereby, means for adjusting the brasses,

and a lubricating device, of means for pre-

venting hlbI‘lCELIlt from belnﬂ thrown from

the said parts,” sald means comprising a

collecting - chamber surrounding the outer
end of the crank-pin and secured 1n fixed
relation thereto, an elongated discharge-
chamber below ‘the collecting-chamber, a
connection between the chambers, and a re-
movable shde 1n the discharge-chamber for
permitting access to the means for adjusting
said brasses. -

10. The combination with a revolving
crank - pin, a connecting - rod,
brasses carried thereby, means for adjusting
the brasses, and alubricating device, of means
for preventmg lubricant from bemg thrown
from the said parts, said means comprising a
two-part collecting chamber surrounding the

crank - pin -

105
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crank-pin and having its parts secured to the

crank-pin brasses and relatively movable

| therewith, an elongated chamber communi-
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cating with the collecting-chamber and ex-
tending at one end to a greater distance on one
side of the crank-pin than at the other, and
means at the end more remote from the
crank-pin for counteracting the effect of
windage in the discharge-chamber.

11. The combination with a revolving
crank -pin, a connecting-rod, crank-pin
brasses carried thereby, means for adjusting
the brasses, and a lubmcatmﬂ' device, of

means for preventing lubricant from being,

thrown from the said parts, said means com-
prising a collecting-chamber surrounding the
outer end of the crank-pin and secured in
fixed relation thereto, an elongated discharge-
chamber below the collectmﬂ‘—ch&mber which
1s open at one side and provided with a dis-
charge - lip along its bottom edge, a down-
wardly-extending mouth connecting the two
chambers, a removable slide provided in said
discharge-chamber which 1s arranged to per-
mit access to the means for adjusting the
brasses and which 1s shaped at one edge to
conform to the said hp. |

12. A device for preventing lubricant
from being thrown from crank-pins, com-
prising an annular collecting-chamber adapt-
ed to be placed around the crank-pin, an

>

elongated chamber below the same which is
open at one side, a discharge-lip formed at
the bottom thereof adjacent to the open side,
and a connection between the two chambers.

13. A device for preventing crank-pins
from throwing lubricant, comprising a col-
lecting-chamber for surroundmg the crank-
pin, extensions provided thereon which are

adapted to be secured to the crank-pin

brasses, and a separate chamber adapted to
be secured in fixed relation to the collecting-
chamber and 1s open at one side to discharge
lubricant received from said latter chamber
14. A device for preventing crank—pms

30
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from throwing lubricant, comprising a two-

part co]lectlnﬂ‘-chamber for surrounding the

crank-pin, an extension provided on “each

part for securing the chamber in place, and a

separate chamber adapted to be secured 1n
fixed relation to the collecting-chamber and
1s open at one side to dls(,harﬂe lubricant re-
ceived from said latter chamber.
In witness wheresf I have hereunto set
my hand this 29th day of October, 1904.
- EDVVARD A BARNES

Witnesses:

N. N. KING}
W. F. MrrcHING.
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