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To all whom it may concern:

Be it known that we, Freperick MICHAEL
Greex and Sam Darzrer, Herox, both sub-
jects of the King of Great Britain and Ire-
land, residing at Parkside, Coventry, in
the county of Warwick, England, have in-
vented certain new and useful Improve-
ments in the Lubrication of Crank-Shafts,
of which the following is a full and com-
plete specification. R

This invention relates to improvements in
the lubrication of crank-shafts and particu-
larly to such as are employed in engines in-
tended for use in aircraft, and it has for its
object to supply the bearings with a suf-
ficiency of lubricant for all conditions of
running without any waste arising from
leakage, ‘

We attain this end by the construction

illustrated in the accompanying drawing
which shows the invention applied to the
crank pins of a two-throw crank-shaft and
in which:— ‘
Figure 1 is a view in plan of the crank-
shaft.
Fig. 2, is a view in end elevation thereof,
Fig. 3, is a bastard sectional view in plan

partly through one end of the shaft and

partly through one of the crank pins, and
Fig. 4 is a view partly in section showing a
convenient application of this invention to
a multi-cylinder engine of the radial type.
Throughout the views similar parts are
marked with like letters of reference.
Through each of the crank pins a* of the
crank-shaft ¢ are two passages b and ¢ each
of which is in communication with the bear-
ing surface of the pin by means of one or
more radially arranged ports » and w re-
spectively, sald two series of ports being ar-
ranged diametrically or approximately dia-
metrically opposite to one another so as to
keep them as far apart as possible, and said
ports are preferably arranged at right an-
gles to the webs or arms a® of the cranks,
The passages b and ¢ in each of the crank
pins are respectively connected to one an-
other by means of passages d and e which
run through the central web a? of the crank.
In one end of the crank-shaft ¢ are two pas-
sages b* and ¢* which are in communication
with the passages b and ¢ in the adjacent
crank pin ¢* by means of passages d* and €'
in the adjacent crank arm or web a®. The

passages b' and ¢* are connected with the
outer surface of the crank-shaft by means
of radially arranged ports % and % the for-
mer for the introduction of and the lat-
ter for the exhaustion of the Iubricant.
Surrounding the crank-shaft ¢ and encir-
cling the ports & and % are two stationary
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sleeves or collars f and ¢ having annular

recesses m and n which are in constant com-
munication with the ports % and %, and in
said sleeves are ports m* and n' by means
of which said annular recesses m and n
are put into communication with any suit-
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able system of pressure feed and suction ex-

haust lubrication.

The passages b and ¢* through the crank-
shaft and the passages b and ¢ through the
crank pins may either be made by drilling
two separate holes as shown in the crank
pins in Figs. 2 and 8, or by drilling or
forming a single hole and dividing said hole
by a diaphragm » as shown in the crank-
shaft in Fig. 2, and the passages d and ¢
and d* and ¢ through the arms or webs of
the crank-shaft are independently formed by
drilling, the ends of said holes subsequently
being closed by suitable plugs as shown.

A convenient system of pressure feed de-
vice is that shown in Fig. 4 in which a small
centrifugal pump @ draws the lubricant from
a sump ¢ in connection with the crank cham-
ber of the engine and delivers it to the feed
passages b', & and b in the crank shaft.

A convenient device for exhausting the lu-
bricant is that shown in dot and dash lines
in Fig. 8, which operates by centrifugal ac-
tion. This consists of a tube o fixed radially
on the shaft ¢ and in communication with
the port %, the orifice of said tube at its
free end being relatively restricted in rela-
tion to the port % either by making the bore
of said tube of double conical form asshown
or by any other convenient formation.

The amount of lubricant used for lubri-
cating purposes may be defined or limited
either by varying the number or relative
sizes of the ports » and w, or by varying
the output of the feed and suction exhaust
devices respectively. : :

Tt will be seen that by this lubricating
system an unlimited supply of oil can be
supplied to a bearing without leakage at the
ends of same. This is of special importance
in some types of aeroplane engines as it
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overcomes thetrouble of over lubrication
of the cylinders from the oil escaping from
the crank-shaft. .
“'What we claim 2s our invention and desire
to secure by Letters Patent is:—
1. The combination with a crank-shaft,
of flow and return passages running through

- the main part of the shaft, of flow, and re-
turn: passages running through the weby
or crank arms and of flow and return pas--

sages running through the crank pins, said
passages through the crank pins being in
communication’ with the bearing surfaces of

- said pins by independent radially arranged

15

~ 20

25

30

40
45
50

55

ports; and said passages through the main
part of ‘the shaft being in communication
with the surface of said part of the shaft
by independent radially arranged ports. _
2: In a crank-shaft the combination of in-
dependent flow and return passages through
the main part of said shaft, of similar pas-

- sages through the crank pins, of one or more

ports placing the flow passage in:each crank
pin in communication with the bearing sur-
face:of said pin, of one or more ports plac-
ing the return passage in each crank pin in
communication with the bearing surface of
said pin, of ports placing the flow and re-
turn -passages in the crank-shaft in com-
munication with the surface of said shaft,
of sleeves taking a bearing on the crank-
shaft and having annular passages which
are open to the ports in said shaft, and of
ports in said sleeves by which the pressure
feed and suction- exhaust devices of the

- lubricating system are put into communi-
-cation with said annular passages.

3.-In a crank-shaft the combination of in-
dependent flow and return passages through
said shaft of similar passages through the
arms or webs carrying the crank pins and
similar passages through the crank pins, of
one or more ports placing the flow passage
mn each crank pin in communication with
the bearing surface of said pin, of one or
more ports placing the return passage in
each - crank pin in communication with thoe
bearing surface of said pin said ports be-
ing. arranged in diametrical opposition to
one another, of ports placing the flow and
return passages in the main part of the
cranksshaft in communication with the sur-
face of said shaft-said ports being ar-
ranged in- diametrical opposition to one an-
other; of sleeves taking a bearing on the
main. part of the crank-shaft and having

- annular -passages which are open to the
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ports in said shaft, and -of vports in said
sleevées by which the pressure feed and suc-
tion exhaust devices of the lubricating sys-

ter-are put in communication with said an-

nilar passages. - : :

4. In a crank-shaft the combination of in-
dependent flow and retiirn passages throueh
sad shaft; of similar-passages through the
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webs carrying the crank pins and. similar

passages through the crank pins, of one or
more ports.placing the flow passage in each
crank pin in communication. with the bear-
ing surface of said pin, of one or more ports
placing the return passagé in each crank
pin in communication with the bearing sur-
face of said pin said ports being arranged

“In diametrical opposition to one another and

located at -right angles to the arms or webs
of the cranks, of ports placing the flow and
veturn’ passages in-the-crank-shaft in -com-
munication with the surface of said shaft
sald ‘ ports being: arranged in diametrical
opposition to one another, of ‘sleeves taking
a bearing on the crank-shaft and having an-
nular passages-which: are open to the ports

i said’ shaft, and of ports in said sleeves

for putting the annular passages into: com-
munication with the. pressure feed and suc-
tion exhaust devices of - the - labricating
system. - = -

5. Ina crank-shaft the combination of in-
dependent flow and return passages: through
the main part of said shaft through the
crank pins and through the arms or webs
carrying said crank pins, of one or more
ports placing the flow passage in each crank
pin in communication with the bearing sur-
Tace of said pin, of orie or more ports plac-
ing the return passage in each crank pin in
communication with the bearing suirface of
said pin the size and (or) number of said

flow and return ports being different to one

another, of ports placing the flow and re-
turn passages in the main parts of the shaft
in communication with the surface of said
shaft of sleeves taking a bearing on the

~main part of the shaft and having annular

passages open to the ports in said shaft, and
of ports in said sleeves for putting the an-
nular passages into communication with the
pressure feed and- suction exhaust devices
of the lubricating system.

6. In » crank-shaft the combination of in-
dependent flow and veturn passages through
the main part of said shaft through: the
crank pins and through the arms or webs
carrying szid crank pins, of one or more
ports placing the flow passage in each ¢rank
pin in communication with the bearing sur-

iace of said pin, of one or more ports plac—

ing the return passage in each erank pin in
communication with the bearing. surface of
said pin the size and (or) number of said
flow and return ports being different to one
another said ports being arranged in dia-
metrical opposition to one another, of ports

placing the flow.and return passages in the
of the shaft in communication:

main parts
with the surface of said shaft said ports
being arvanged in diametrical opposition to

one another, of sleeves taking a bearing on-

the main part of the shaft and -having an-

nular passages open to the ports in_ said
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shaft, and of ports in said sleeves for put-
ting the annular passages into communi-
cation with the pressure feed and suction
exhaust devices of the lubricating system.

7. In a crank-shaft the combination of in-
dependent flow and return passages through
the main- part of said shaft through the
crank pins and through the arms or webs
carrying said crank pins, of one or more
ports placing the flow passage in each crank
pin in communication with the bearing sur-
face of said pin, of one or more ports plac-
ing the return passage in each crank pin in
communication with the bearing surface of
said pin the size and (or) number of said flow
and return ports being different to one an-
other said ports being located at right angles
to the arms or webs of the crank, of ports
placing the flow and return passages in the
main parts of the shaft in communication
with the surface of said shaft, of sleeves
taking a bearing on the main part of the
shaft and having annular passages open to
the ports in said shaft, and of ports in said
sleeves for putting the annular passages into
communication with the pressure feed and
suction exhaust .devices of the lubricating
system.

8. In a crank-shaft the combination of in-
dependent flow and return passages through
the main part of said shaft through the
crank pins and through the arms or webs
carrying said crank pins, of one or more
ports placing the flow passage in each crank
pin into communication with the bearing
surface of said pin, of one or more ports
placing the return passage in each crank
pins in communication with the bearing sur-
face of said pin the size and (or) number of
said flow and return ports being different to
one another said ports being arranged in
diametrical opposition to one another and
located at right angles to the arms or webs
of the crank, or ports placing the flow and
return passages In the main parts of the
shaft in communication with the surface of
said shaft said ports being arranged in dia-
metrical opposition to one another, of sleeves
taking a bearing on the main part of the
shaft and having annular passages open to
the ports in said shaft, and of ports in said
sleeves for putting the annular passages into
communication with the pressure feed and
suction exhaust devices of the lubricating
system,

9. In a crank-shaft the combination of in-
dependent flow and return passages through
said shaft through the crank pins and
through the arms or webs carrying said

» crank pins, of one or more ports placing the

flow passage in each of the crank pins in
communication with the bearing surface of
said pin, of one or more ports placing the
veturn passage in each of the crank pins in
communication with the bearing surface of

8

said pin said two series of ports being lo-
cated ag far apart as possible, of ports plac-
ing the flow and return passages in the shaft
in communication with the surface of said
shaft, of a sleeve taking a bearing on the
shaft and having an annular passage open
to the flow port in said shaft, of a port in
said sleeve for putting its annular passage
into communication with the pressure feed
devices of the lubricating system, and of a
radially arranged tube fixed to the shaft
over the return port therein the orifice of
said tube being restricted relative to the flow
port in the shaft.

10. In a crank-shaft the combination of in-
dependent flow and return passages through
said shaft through the crank pins and
through the arms or webs carrying said
crank pins, of one or more ports placing the
flow passage in each' of the crank pins in
communication with the bearing surface of
said pin, of one or more ports placing the
return. passage in each of the crank pins in
communication with the bearing surface of
said pin said two series of ports being lo-
cated as far apart as possible, of ports plac-
ing the flow and return passages in the shaft
In communication with the surface of said
shaft, of a sleeve taking a bearing on the
shaft and having an annular passage open
to the flow port in said shaft, of a port in
said sleeve for putting its annular passage
into communication with the pressure feed
devices of the lubricating system, and of a
radially arranged tube forming a continu-
ation of the return port in the shaft the
orifice of said tube being smaller than the
return in the shaft.

11. The combination with a crank-shaft a,
of two passages b* and ¢* through said shaft,
two passages b and d through each of the
crank pins ¢* of said shaft, passages d and ¢
through the arm or webs carrying said
crank pins putting the passages b! and ¢t in
the shaft in communication with the pas-
sages b and  in the crank pins, ports v and
w putting said passages b and J in the
crank pins in communication with the bear-
ing surfaces of said pins the ports » being
diametrically opposed to the ports 0, ports
h and % putting the passages b* and ¢* in the
crank-shaft in communication with the outer
surface of said shaft, stationary sleeves f
and ¢ surrounding the shaft, annular pas-
sages m and 7 in said sleeves said passages
being continuously open to the ports A and %,
and ports m* and #' in the sleeves £ and ¢.

12. The combination with a crank-shaft a,
of two passages b* and ¢* through said shaft,
two passages 0 and ¢ through each of the
crank pins a* of said shaft, passages d and e
through the arms or webs carrying said
crank pins putting the passages 3! and ¢* in
the shaft in communication with the pas-
sages b and ¢ in the crank pins, ports » and
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w putting said passages b and & in the crank

- pinsin communication with the bearing sur-

o

faces. of said pins.the ports » being-diamet-
rically opposed to the. ports w, ports fand &
putting the passages b* and ¢* In the crank-
shaft in communication with the outer sur-
face of said shaft, stationary sleeves f and ¢
surrounding the shaft, annular passages m
and 7 in. said. sleeves, port m* in the sleeve f

1,331,638

leading:to the annular passage m said port

being adapted to be connected to the pres-

10

sure feed of the lubricating system, a port n* -

in the sleeve ¢-leading to the annular pas-
sage 7, and a radially arranged tube o form-
ing an extension of the port n'.
In testimony we have signed our names.
FREDERICK MICHAEL GREEN.
SAM DALZIEL HERON.
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