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Be it known that L, Winnian R GoRritast,

a eitizen of the Tnited States, residing m
the ety of Aluneda, county of Alumeda,

o 4 N o . B
Siate of Califormig, Fove mude o DEW and
useful invention—to Wik, an Tmprovement n
Toternal-{imnbustion Aotors; and I do here-

f=13

by declave the following to be o full, clear,
eomeise, and exaet deseription of the sanie.

This invention relates More particutarly
‘o the Tubricating system of interni) combus-
tion woters designed particularly for use in
aeronlenes, snd tacludes the novel constrie-
Jon, arpangenient and combination of parts

15 for the d ution, circulating and eooling
of the Jubricating snecdium in said motors.

apecification and  the annexed
itnstrate the invention in the
7 consider the best, but it is to bo
et 1 do not Hinlt mysel! to this
2o, beenuse the 1d ravention may be en-
Lodied in other forms, and it 1s also to be
anderstood that in and by the claims follow-
jug the description I desire tG cover the in-
vaption i whalever £ T oanay e ems
bhodisd. :

1o bhe accompanylng iwo sheets ot draw-
Lo
Fieure s a side clevation of an internsl
ion wotor constracted In aceordancs
¢ invention, showe partially in frag-
mentary cvoss sechion 50 better to disclose
por{ions of the internal mechanism.

Pig. 2 is a side elovation of the oil pan or
reservoly adapted to be located under the
ae of the wotor.
7. % Gg a cross seetien of the
11311 Fig 2 )
4 i3 g vortieal eross seclion of the com-
C sentrifupal water cireuluting pump
e cooling system and the gear pressure
5¢ the oil circulating system. o .
5 12 a vertical cross weerion of the oil
taken cu the line V—V Fig. 4. ilus-
-aiing the inlef and outlet ports cored intho
oll pinup casing. _

fig, © iy o frapsverse section of a craunk
<haft boaring consiruciad and lubricated in
secordance with s invention, the oll pump
being Cli:xg:':wmmtic:\lly associnted  there-
withe ‘

e T s a Jongitodinal section of the
sume, the shafl peing shown in full lines.

Fig. 8 ig o fragmentary detail similar to
Tig. L illust ating a wodified form of apply-
ing lubricant to ihe bearing in accordance
with this nvention,

tn th
drawing
Lopm that
cng undesstood 1
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Tu detail the construction illustrated in
the drawings includes fhe crank case desig-
nated in its entivety by the numeral 1, hav-
ing the.crank shaft 2 journaled therein in
suitable beavings. ‘e cylinders 3, gix In
number, are bolted to the cranl case and
have the pistons 4 reciprocatable therein and
conneeted to the crank shatt by the connect-
ing rods 5 i the ustial manner,  The eylin-
ders are provided with
valves common to the four eycle type of n-
ternal combustion motors. These valves are
operated by the roclrer arms 6. These arms
are actuated by the cams ol the cam shaft 7
journaled in anitable hearings mounted over
the eylinders. This cum shaft is driven
synchronously with the erank shaft by the
gear 8 fixed {hereon and enmeshed with the
pinions 9 on the vertient shaft 10, having a
pinion 11 on the opposite end thereot en-
meshing with the driving gear 12 fixed on
the crank shaft to thme the opening and clos-
ing of the valves s.‘vncln-on(')'usljy' with the re-
ciprocation of their respeetive pistons.

he motor 1 equippes with #uel distribu-
tion manijulds 13 between the earbureter 14
and the cylinders; with ignition meuns 15
driven from the erank shaft, and also with
2 water circulation pump having its rotor
fived on the shaft 30 geared to the crank
chaft as deseribed, and adapted to circulate
. cooling meditim about the various cylin-
ders in the usual manner. (fertain novel
foatures in the design and construction of
the motor disclosed herein and not germain
to the lubriceating system will be covered in
separate applications for patent.

The oil cirenlating system includes the oil
tank or reservoir 20, fixed beneath the crank
ense 1 by an oil tight (lange connection as
at 91, Because of the frictional heat ab-
sorbed by the Inbrieating mediuny, the reser-
voir 20 s destrned and const ructed to pre-
cent the musimum amoint of radiating sur-
face consisfent with the necessapy oil ca-
pueity.
trated in JFig. 3 by corrugating the bottom
of ihe reservoir. forming the longitudinal
clannels 22 extending well up into the reser-
voir. The oil pockets 9% {ormed hetween
these chapnels are Cross connected by the
transverse by-pusses 24 extending entirely
aeross the reservoir and closed at each end
by the plugs 25, which pernits access to ‘the
by-passes 24 for the purposes of cleaning
or examination. By thermal cireulation the
cooler oil will descend to the bottom of the

This i accomplished as best iis-

6b

inlet and outlet
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reservelr info the thin fongi
23, wherein i will be sl §u*’w<li ) !
ing action of the wind puss
channels 22, effectivedy ('f)(ﬁing

g 11 he ubricant is prnped from
voir at the lowernost point 26 ¢
ing .a'nh the by-pusses 2%. th

27 communicating with
the creulating p .

10 type as iustrated in
gear 29 of the pump

Iy journaled iy

30, suitably

having the genr 3L fixad

meshed with the ;' '
1

[y
o

2. The rotation of
e idle gen ; ;
suitably Journa
The activn ;1‘ S !
known to render

20 The Iubricant is « wod under press
inte the outiet pom communicat
the pussage 36, mei’er;ab}y cored in tl
case and mJ cated in dottod fines ;
and commtniesiing with the

25 cored m zniuld 37, exte n(‘ai

the ¢ The press

ed from H)

%

s

pon

np\ !.3 owﬂw '"11 i\' e
ription wnnecessary.

2
: m‘ m'm'mef zth the

STV T
& o

(u-a a1 dacn
ceanks $0-—60
o ends of
iy

T\“ S
.

h E, rieating v
30 ing-from e m @ crank n is
pin bearing i‘}':e stirphis ol deaine back into 16
t i i :h mo Sereen 38
K 22 and have y G
i cured  tne ' ! o o
55 formed ‘immmr}y on the wa {iS

voir 20, The sereen 45 is b
_3’)11‘»‘((1“% of carbon or ni;st
hnm entering the lubricant

60 The eylinder walls are Iuin wated by the g & ""mum mm
spray squirting from the crank pin berings  faing a fim of oil between *116 wearing §
as they rise toward the evlinders, the lower  faces of uniform cross-section to prev;
cidge of the pistons belng chamfored to ne- o E ¢ naft with -its s :1’?0&&&111‘.3
cumniate the ol ay they descend. The oil ';cssm!e ap-
85 is picked off by the depressions 47 in the , the oil i
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forced into the bearing under pressures
varying: with the load upon the.bearings.
For example, say the load upon 4% given
bearing is 100 pounds, the oil is pumped in
at a pressure sufficient to lift this weight
and float the shaft and its load by the vol-
ume of oil pumped into the bearings, the

gressul;‘e being proportioned to the super-

cial area of the bearings. It is obvious
that as the bearing wears, the leakage of oil

will be greater, particularly at the ends of

the bearing and it will therefore be neces-
sary to supply a greater volume or a higher
pressure to the oil entering the bearing, to
maintain the proper sﬁ%port for the shaft
therein. This type of lubrication is particu-
larly valuable in internal combustion mo-

tors, more particularly in such motors used .

in aeroplanes, in which the constant change

of inclination tends to throw the strain on-

different partsof the bearingsrendering any
type of gravity lubricated bearings imprac-
tical.  In Fig. 8 a slightly modified form of
bearing is illustrated, in which the groove
63 is substituted by the hole 63 drilled into

~ the blocks 52 and closed by the plug 63"/,
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The cam shaft mechanism is supplied with
lubricant through the vertical tube 66 com-
municating / with- the ihanifold 87 at the
point 67 bétween éach set of cylinders.” The
oil forced through the tube 66 is discharged

into the main bedrings 67 in which the
liollow cam shaft 7 is journaled. From the.
oil grooves in the bearings 67 ‘the surplus -
oil passes through thé by-passes 69 in the
cam shaft to the hollow center thereof from’

which it escapes through the by-passes 70 in
the cam shaft at each cam. The oil flowing

through the by-passes 70 is thrown against

the rollers 71 on the rocker arms that op-

“erate the valves of the respective cylinders,
_the escaping oil being splashed into the

chamber 72, sealed by the covers 73 held in
place by the knurled nuts 74, the surplus
oil draining back into the wells 68—68 be-
neath the cams which splash into. it in
their rotation beneath the rocker arm, insur-
ing a thorough distribution of oil through
the inclosing chamber 72. The oil in the
wells 68 drains back through the tube 75
surrounding the supply tube 66, into the

-crank case and then back into the oil reser-

voir'20, and through the circulating system
described. These return tubes 75 are re-
peated between each set of cylinders. ‘The
cam, shaft 7 being hollow throughout its

- length and closed at each end, insures a

80

thorough distribution throughout the cam

operating system from end to end of .the:

motor irrespective of its inclination. TFhis
condition is likewise maintained through the
hollow crank shaft and the rest of the force

. feed lubricating system described, fully

o

meeting the adverse conditions met with par- "

ticularly in aeroplane flight, the motive
power of which this motor is particularly
designed to supply.

85

Particular value is attached to the combi-

nation of the water circulating and the oil’

circulating pumps disclosed herein. The
combination of these two elements results
in a great saving of space, reduction of op-

70

erating parts, and general strength and :

‘simplicity. By the direct oconnection of

these two circulating means, their operation

is ' more directly synchronized with the op-.

eration of the motor, In addition to the
mechanical and economic advantages .de-

scribed, bringing the lubricating medium -

into proximity with the cooling medinm
passing through the pump 16, tends to reduce

the temperature of the lubricating medium.
by reason of the thermo-conductivity of the,
combined pump casings, the water passing’

through the pump 16 absorbing the. heat
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given off by the lubricating medium in its

assage through its circulating pump.
P-Having thus desciibed this I1)nvention, I
claim: e B
1. In an internal combustion motor, a
bearing supporting a shaft, such bearing be-

%0

ing composed of separable parts bolted to- =~

gether; an oil passage communicating with

the space between one of said -bolts and the
surrounding bearing part and terminating

in.said bearing beneath said shaft; and

means for forcing oil under sustainéd pres--
"sure into said space surrounding said bolt.
2. In an internal combustion motor, a-

bearing supporting a shaft and composed of

96,3

100

separable parts bolted together; an oil pas- -

sage communicating with the space between
one of said bolts and the surrounding bear-
ing part and terminating in said bearing
beneath said shaft; an oil manifold cored
in the crank case of said motor; and means
for forcing -oil under sustained pressure
into said manifold. ' .

3. In an internal combustion motor, 2
crank case having an oil manifold with a
by-pass cored therein; a bolt projecting
from said erank case through a hole larger
than said bolt and communicating with said
by-pass; a block having a hole registering

with said Mole in the crank case, and an oil-

groove ‘in“said "block communicating with
said bearing; a plate engaging said bolt be:
neath said block; and means for forcing oil
into said manifold.

In testimony whereof, I have hereunto
set my hand at San Francisco,” California,
this 31st day of May, 1916.

: WILLTAM R. GORHAM.

In presence of— .

Barpwin Vavg,
A.J. Hexry.
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