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"UNITED STATES PATENT OFFICE.

- ELVERION W. WEAVER, OF CLEVELAND HEIGHTS, 0HIO,

INTERNAL-COMBUSTION ENGINE. .

1,311,196,

To all-whom it may concern.: ,
Be it known that I, Evverrox W. Weaver,

a citizen of the United. States, residing at

Cleveland Heights, in the county of Cuya-

hoga and State of Ohio, have invented a cer-

tain new and useful Improvement in Inter-
nal-Combustion Engines, of which the fol-

. lowing'is a full, clear, and exact description.
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This invention relates to internal combus-

tion engines. One object of. the invention is

to provide an .engine which-is especially
adapted for use with' aeroplanes although
not confined to such use. .~ .

permit its being used with its cylinders in-

verted with respect to the usual upright po-

. sition. A further object is to provide cer-
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taln improved constructions associated with
the crank case which are in a measure an-
cillary to the purposes for which the en-
gine 1s to be used. Other objects will ap-
peaé' as the description of the invention pro-
ceeds. 2 : :

Generally speaking, the invention may be
said to comprise the elements and the comi:
forth in the accom-

: o ~ with the crank casing, as will appear from .

binations thereof set
panying claims. '

Reference should ’bé had to the accoih-.

panying drawings forming a part of this
specification, in which Figure 1is a side ele-
vation of an engine embodying my inven-

_tion, with portions removed and other por-

tions shown in section; Fig. 9 is a_section

upon the line 2—2 of Fig. 1; Fig. 8 is g sec-

- tional elevation wpon the line 3—3 of Fig.
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1; and Fig. 4 is an elevation of & screen.

Referring to the drawings, it will be seen -

that the various figires disclose a twelve-
cylinder V-type:engine, and while the in-
vention is particularly designed for use in
connection with a'V-type of engine, it will be

obvious that~the number of. cylinders. em-

ployed is merely a matter of choice.

The cylinders of the engine are arranged
in two rows with their axes forming a V.
These cylinders are generally represented at
1. Surrounding the cylinders is the usual
water jacket 2, and cobperating with the end
of each cylinder is a cylinder head which is
generally represented at 38, this cylinder
head being preferably bolted to the cylinder

_jacket and has prévision for the usual valves, -

inlet and-exhaust passages for . fuel, spark
plug receiving openings, and provisions for
water cocling the cylinders and heads.

Speciﬁcation:of Letters Patent, Patented
" Application filed February 10, 1917, Seriai No, 147,732. .

July 29, 1919,

The valves associated with the head of
each cylinder are operated by suitable rockegy
arms as indicated at 4, and each rocker arm
is actuated by a rod 5. Within each cylin-
der 1 is a piston 6 which has «’ piston rod 7
articulated thereto. And each piston rod is
suitably articulated to the crank shaft 8.

.Each cylinder 1 has an extending skirt 1»
which as shown in Figs. 2 and 8 extends into
the crank cases and provides a wall around
the inner end of the cylinder for preventing
the entrance of lubricant.into the cylinder

more fully as the description proceeds.

The crank case is generally représented at -
10, and’ comprises two chambered portions
indicated at 11 and 12. These chambered
portions are separated by a plate or floor 13

~so that the crank case is .divided into two

distinet chambers. - The floor 13 is provided
with two or more openings which are indi-
cated at 14.  These openings are left unob-
structed under certain conditions of use of

the engine, but may be closed by means of

plugs which are indicated at 15 in Fig. 2.
of the cylinders, are preferably cast-integral

an inspection of Fig. 8, _
Extending 'longitudinally of the crank
case and within the chamber 12 thereof there
are a series of inclosed portions 15 through
which the cam shaft 16 is adapted to extend.
The cam shaft extends from one end of the:
casing to the other and is provided with the
usual cams which are adapted to engage |
with the rods 5 that operate the rocker arms”
of the valves, At suitable places, for accom-
modating the rod 5, there are tubular mem-
bers 17 which are received into threaded
necks 18 of the walls. of “the charaber 15
which- incloses the.cam shaft. These tubes
algo extend through suitable openings formed

© in the outer wall portions of the chamber 12
.as indicated at 19 in Fig. 3. Each tube 17
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65

* as the engine is operated, as will appear .
Another object of the invention is to pro-.
vide an engine of such construction as to
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. The cylinders, or at least the outer walls
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forms a housing for its valve rod 5, permit- -

" ting the working or removal or replace-

ment if necessary of the valve operating rod
without in any way interfering with the

- crank easing.

.. The chamber 15 which incloses the cam
shatt 16, is divided into a plurality of parts,
and between the parts there are ‘openings

‘such as indicated at 20.in- Fig. 1.” These -

openings are provided for a purpose which
will be latér explained. ~However, in order .
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to maintain the chambered portions 15
sealed, the cam shaft 16 at the portions
thereof which are adjacent the openings 20
are enlarged as indicated at 16%, for the pur-
pose of providing a practical seal so that

‘only sufficient Jubricant. may pass the bear-

ing to lubricate the same.

Within the chamber 11 of the crank cas-

ing is the crank shaft 8 and at opposite ends
of the crank casing suitable bearings for the
crank shaft are provided. Intermediate the
ends. of the crank casing there are crank
shaft bearing members 21 and 22, the num-
ber of bearings employed being immaterial
so far as this invention.is concerned. These
bearings 21 and 22 are preferably formed in-
tegral with suitable standards which are
generally indicated at 23, and connect with
the floor or plate 18, The standard, such as
indicated at 23, is as shown, in the form of
two crossing webs and through one of the
webs there 1s drilled a'lubricant conducting
passage 24, as indicated at Fig. 2, this lubri-
cant conducting passage communicating
with the bearing surface of,the bearing so
that oil may be directly giipplied to each
bearing. , ‘

The caps for each of the bearings are heid
in place by suitable bolts, such as indicated
at 25 there being a plurality of these bolis
for the purpose. '

Within the chamber 12 are located one or

more lubricating pumps. These pumps as
here shown, comprige in the main 2 casing.

26 within which ave locatad gears. - The cas-
ing itself js preferably held by the same

-bolts 25 which hold the cap of the bearing.

for the crank-shaft. From the pump casing
there extends a pipe 26* which communicates
with the passage 24 before described. This
pipe is readily removsble from the casing 26.

In the.construction shown the bolis 25
which hold the casing 26 are of such length
that the pump casing is held at the lower
part of the chamber 12.

The pipe 26* which conducts lubricant
from the casing 26, is operatively conhected
with one of the gears forming the oil pump
within the casing 26, and forms a driving
connection for the gears of the pump. For
this purpose the pipe or hollow shaft 26° has
a bearing 26° within a suitable porticn
formed in the lower member 13 within the
crank casing. ‘The pipe 26° also carries a
suitable gear 26° which meshes with a gear

-26% carried upon the cam shaft 18 so that the

pump is driven directly from the cam shaft.

The gears 26 are located upon the cam-.

shaft in the spaces 20 between the portionsof
the casing 15 which houses the cam ghaft.
In the lowermost wall of the casing sur-
rounding the chamber 12 there are suitable
openings which are closed by means of

_covers 27, these covers being secured to the

gasing in any desired manner. Each pump

1,311,18

mechanism which has thus been deseribed is
sarrounded and incased in o cylindrieal
member 28 which is preferably formed of

‘wire screen material of suitable mesh so that

oil passing from the chamber 12 to the pump
casing 26 will be suitably screemed and fil-
tered. Preferably this gylindricel screen 28

is directly carried by the plate or cgver 27,.

and at its inner end cotperates with aflange
29 so that the inner end of the scresn mem-
ber 28 is held in its proper position.

While the description thus far given with

-Tespect to the pump and the parts operating

therewith, has been described with respect
to a single pump, it will be understood theat
the other pumps which may be used in con-
nection with this engine construction are the
same in construction and operabion,
When the engins is used in the inverted
position, ag shown in the drawings, the open-
ings 14 are unobstructed, so that the oil
escaping from the bearings of -the crank
ghatt, 23 it will, may run down the walls of
the chamber il and passing through the
openings 14, fall into the chamber 12 of the
crank shaft. In this connection it will ap-
pear that the oil which may run down the
walis of the chamber 11 may not enter the
cylinders 1 bacause of the exfension or wall
12 a} the inner end of each of the cylinders,
this acting to deflect the oil in a manner
which will'be well nnderatood. :
The engine of my inveniion, when used
for aevoplanes, may be providsd with a shaft

30 extending inte dhe crank case as far as

necessary or desivabls for proper support.
This shaft 80 is at its ends provided with
suitable bearings one of which is indiested
at 31, and intermediate ils ends, hse suit-
able bearings 82 formed in the uprights 23,
the shaft 30 extending through the lower
portion of the chamber 11, When the en-
gine is used as an aeroplans engine it may
be desirable fo drive the shatt 830 by o geared
cotinection with the crank shaft,

“The camn shafi may be geared to the erank
shaft in any snitable manner as suggested
by the gearing 32 indicated in Fig. 1. ‘

When the engine shown in this consirue-
tion is used in & position reversed from that
shown in the drawings,—in other words,
with the cylinders of the sngine in an up-
right position, the openings 14 in the plais
or floor 13 are closed, and all the oil which
escapes irom the crank shaft tearings, will
collect at the lower portion of the cover 112

- for the chamber 11, and by a suitable pump-

ing means not shown will be conveyed o the
chamber 12. . '
When used.in this manner, the pump 26

“is brought nearer the partition or foor 13;
s¢ that the pump will be below the level of

oil which will be maintaired in the chamber
12. This may easily be accomplished, for
the pipe 26* may be removed, and a pips of
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shorter length substituted, and also the
length of the bolts 25 may. be decreased in a
Proper manner so as to bring the pump as.
near to the floor 13 as permissible, ,

An engine constructed as herein shown
and described enables me to secure numerous
advantages particularly in the Inatter of
rigidity, compactness and lightness of con-
struction, over internal combustion engines
as generally constructed. '

A further advantage les in the fact that

- the 0il may be maintained at a uniform tem-

perature for its best working, _
The advantages of the construction as
shown in the drawings and having the cylin-
ders inverted is manifold. For one thing,
the cooling of the engine is much more easily
accomplished than can be done with the cyl-
inders in %he upright position, for the move-
ment of the water along the cylinders is in
the direction in which the water naturally

‘moyes because of the heat supplied thereto

by the cylinders. : :

Furihermore, the inverted construction
provides an easy ascess to the cranl shaft
and for making any necessary inspection or
rapair theredo, o R
Having thus deseribed my invéntion, what
I claim 35— : S

L. In an internal combustion engine, two
rows of cylinders arranged as a ¥, a Jubri-

‘cant comitaining receptacle located between

the cylinders and within the Y, and exii
means irom the recsptacle whereby lubri-
cant may pass to the engine parts fo be lu-
bricated, U .
2. In an internal combustion engine, two
rows of cylinders arranged as a V, a crank
case, an auxiliary casing adapted o contain
lubricant Jocated between the cylinders and
within the V, and ezit means from the ra-
ceptacle whereby Jubrieant may pass to the
engine parts to be Iubricated. :
3. In an internal combustion engine, 2
casing having a lubricant containing por-
ton, and two rows of dylinders arranged as
2 ¥ extending through said casing at the
sides therecf, the lubricant containing por-
tion of the casing lying between the eylin-
ders and within the V, and exit means from
the receptacle whereby lubricant may pass ,
to the engine pavts to be lubricated. ;
4. In 2n internal combustion engine, &
having . partition across the saing,
and two rows of cylinders arranged ag a.V
extending through the side walls of a por-
and the partition, that
portion of the casing hetween the cylinders

_serving as a lubricant containing casing and

exit means from that portion of the casing
which containg Iubricont, whereby lubricant
may pass to the engine parts to be lubri-
cated. ' C o

5. In an internal combustion engine, a cas-

ing having a crank shaft portion and a lu-

‘portion of the casing

8

bricant containing portion, said casing hav-
ing a partition across the same which seps
arates the aforesaid portions of the casing, -
and two rows of cylinders arranged as-a V
extending through the side walls of the said
casing, through the lubricant containing
and  the partition
which divides the said portions of the cas-
ing, the lubricant containing portion of said
casing lying principally between the cylin-
ders and within the V; and exit means from

70
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‘the receptacle whereby lubricant may  pass

to the engine parts to be lubricated. _

6. In "an internal combustion engine, a
casing having 4 partition across the same 80
thereby forming a lubricant containing cas- -
ing, and two rows of eylinders arranged as
a V extending through the side walls of the
casing and through said partition, the
greater’ part of the lubricant. containing 85
portion of the casing lying between the -
cylinders within the V, a cam shaft within
the lubricant containing portion, a casing
surrounding ‘the said cam shaft, tubular
members connected with the casing around
the cam shaft and extending without the

90

- lubricant containing portion of the casing

for the purposs of receiving valve operating
mechanism, and.'exit means from the re.
ceptaele whereby Iubricant may pass to the
engine parts to be lubricated, - '

7. In an internal combnstion engine; a
casing having a partition across the same to -
form a lubricant containing portion of the
casing, two rows of- cylinders arranged ag 100

95

-2 V and extending through the side. walls
‘of said casing and through said partition,

the major portion of the Iubricant contain- -
ing casing lying between the cylinders and
within the V, 2 cam shaft within the lu- 105
bricant containing casing, 4 multipart cas-
ing within the Iubricant ‘containing casing
which houses the cam shaft, the said cam
shaft housing having portions which are-
spaced apart, means associated with said 110
cam shaft casing to exclude lubricazit from
the cam shaft casing, and exit means from
the- receptacle whereby. lubricant may pass
to the engine parts to be lubricated. . S
8 In an internal combustion engine, a 115
casing having s partition across the same,

'part of the casing serving as a lubricant

container; two rows of cylinders arranged

as a V- extending through the side walls |
of said lubricant containing portion  and 120
through the said pattition, .2 cam shaft -
within the Iubricant containing portion of

the casing, a casing surrounding the said
cam shaft, said casing being divided into

a plurality of parts, each of the said party 125
being provided with means to exclude lubri-
cant, & pump operating gear carried by

waid cam shaft between adjacent portions of

the cam shaft easing, a pump located in

the lubricant containing portion of the cas- 130
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ing, and a driving connection between the
said pump and the said gear on the cam
shaft. -

9. In an internal combustion engine, a

lubricant containing receptacle, a pump .

within the lubricant contalning receptacle,
said receptacle having an opening adjacent
said pump, a cover for said opening, and
a housing of screen material extending into
the lubricant containing receptacle and sur-
rounding the pump. '

10. In an internal combustion engine, two
rows of cylinders arranged as a ¥, a lubri-
cant containing receptacle located between

the cylinders and within the V, a crank dase -

surrounding the ends of the cylinders and
above the lubricant containing receptacle,

and exit means from the receptacle whereby

lubricant may pass to the engine parts to be
jubricated. o

11. In an internal combustion engine, two
rows of cylinders arranged as a V, a re-
ceptacle adapted to contain the main body
of lubricant for the engine located between
the cylinders and within the V, and exit
means from the receptacle whereby lubri-
cant may pass to the engine parts to be
lubricated. '

.12. In an internal combustion engine, two

1,311,196

'

rows of cylinders arranged as a V, a crank
case, an auxiliary casing for containing the
main body of lubricant said casing being
located between the ‘cylinders and within
the V, and exit means from the receptacle
whereby lubricant may pass to the engine
parts to be lubricated.

18, An internal combustion engine having

two rows of cylinders arranged as a V and
a lubricant containing receptacle located
within the V between the cylinders, said re-
ceptacle having walls which in part con-
form to the V-shape between the cylinders,
a closure member which extends transversely
between the cylinders, and exit means from
the receptacle whereby lubricant may pass
to the engine parts to be lubricated.

14, An internal combustion engine hav-

ing two rows of cylinders arranged as a V,
a lubricant containing receptacle located
within the V and between the cylinders said
receptacle including portions of the cylinder
jackets to form the side walls thereof, and
exit means from the receptacle whereby
lubricant may pass to the engine parts to be

Tubricated. -

In testimony -whereof, I hereunto affix
my signature. ‘ .
. ELVERTON W. WEAVER.
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