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ective means tor

M - invention relates to e
wh 011 7or partly balancing cran.
tlcu].ar]y those having a phu*

ustial connecting-rods, such as are found in
internal- combustlon engines .' a.ﬁd - simlar

structures, = . -

Tt is well known th‘lt 1508 multl ﬂyhﬁder,-
1nternal-combustion
‘which .are connected to the cr*mk shaft at
points one hundred and eighty degrees qpart

the

moioz S, P1s LOHS

do not balance one another Tor the reaso,
that, as they approach and recede from their
opposite, dead-center positions, they are
Terent speeds owing to the un-

- rods. -
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To balance such Q. pmr of p1st0ns and their
connecting-rods and cranks, it is essential to

‘add a weight temporarily to each united pis-
- ton, connecting-rod and crank during a por-
“tion only of their travel, so that en «ch such _

connected system has a weloht atitomatically
added to it and similarly: removed or cdiscon-
nected from 1t during each revol utmn to pro-
duce the required result. -

In the preferred embodiment of my inven-
tion,such weight 1s in the form of lubricating
oil which is fed into a cavity in the hollow

crank portion of the crank-shaft at the proper
moment and permitted to be discharged there-
from at the correct time to eF“ ect the aus:tred

~ balancing action.
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Also, In such selected embodlmeﬂt the de-
5 livery of the balancing oil from the shaft
~creates more or less of a stction imposed on

a groove around the piston or pistons to with-
draw therefrom any excess of lubricant, thus

preventing its finding entrance into the ﬁtlﬂp ~

or exnlosmn chamber of the cylinder, where
it would produce the well-known, detrimen-
tal results, such as fouling the spark plugs,
adhering to valves and their ses s, produc-

ing a smoky exhaust, etc.
Tn order that those skilled in thls art m*w

fully understand the invention, both from
‘structural and functional VlGWpOlH*S, 1n tha

accompanying drawings, forming a part of
this specification, T have illnstrated in detail

) a present desirable mcorpora,tmn of the in-

k-shafts, par-
ality of recip-
rocatory pistons joined thereto through the

“per of such chambers

vention in physical form, the same parts
throughout the several views being aupphed
with like reference numerals fer bllﬂpil(}ﬂ]}?
in these drawings,—
Fig. 11s a-vertical cross- section fhrmwh a

55

multi-cylinder engine incorporating tn_e_ new -

' bahncmg constructwn -
) fmﬂmentarv horizontal section

Kig. 2 1s
on lme 2—2 Flﬁ* 1:

Fig. 31sa pmtml mew, 311011?11’19‘ the crank-
shaft and connecting-rods in a

Fig. 5

1S a ch*mentarv vertxca section

through one of the cvhnder and 1ts plston

dmelent posi-.
tion from that Presented in F1 oure 1;
Fig. 4 1s a cross-section th rc}uoh one of thﬂ |

connectlno‘-rods on iine 4—4 of FIO S:and
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R(ﬁerrmG to these drawings, it will be ob-
served that the engine crank-shaft, character-
1zed as 2 whole .ul is revoluble in a plurality -

of main hearings 22j 22, each communicating

70

with 1ts individual oil-chamber 23, the num-

being connected to-

gether by a condult or pipe 24, whereby they

- all receive an adequate supply of Iubr ic‘mtj
each such chamber preferably having an air

cushion in 1ts upper part above the 011 for

equalizing purposes.
Qil in the engine cranl-case 25 is fed di-

‘rectly to one or more of such o1l comp‘ut

ents by a suitably-driven pump 26, of any
appropriate design, which delivers the oil

‘thereto through a pipe 27. _
Thus all of the compartinents are assur ed

of an adequate supply of lubricating oil at
all times, under proper pressure.

Each offset or crank portmu 28 of the f;,h Tt
has a longitudinal cavity or chamber 20 there-
in connected at its oppowte ends to oblicus

channels 31 and 32 having terminal ports 3!-3.,.
which, during the revolution of the shaft, sre

br Ouﬁ'hh mto 169.:18tel and communicste with

ports 34 of the main bearings which consti-

] B
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tute the delivery or dlschmwe passages of the

o1l chambers.
Hach shatt cection 28 has two radial, long i-

tudinally-separated ports 35, 35 com‘rer"tmﬁ'
with its ch‘zmbe 29 fmd extended ouumrdlv

to the surface of the part 28, the lower end of

the connecting-rod 35 %IICEISIIIE such portion
of the sha,ft havmg a plurahty of adjacent,
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curved, discharge passages 37 and 38, which,

curing the rotation of the shaft, come 1nto

register intermittently with the ports 85, 35,
thus permitting the quick delivery of the o1l

contents of the chamber 29 and its connected

conduits 31 and 32, under the action of cen-

~ trifugal force, back into the engine crank-

- case. |

10

~ Each shaft part 28 also has two, smaller
ports 39 and 41 connecting with the corre-

sponding compartment 29 and leading to the

outer surface of the shaft-section 28.

The associated connecting-rod has two,
longitudinal bores or passages 42 and 43 ter-
minating inside of the connecting-rod bear-
ing receiving the shaft-section 28 in a pair

of nonaligned cavities 44 and 45, the conduit

42 connecting with the recess 44, and the pas-

~ sage 43 communicating with the space 45,
the two cavities being in rotary alignment
with the two ports 39 and 41, so that as the
crank-shaft revolves, the port 39 will for a

20
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35

time connect with cavity 45 and passage 43,

and thereafter for a period the companion
“port 41 will connect with the recess 44 and its
‘passage 42. L |

At its top, the connecting-rod passage 43

“is joined to an annular channel or groove 46

in the inside of the bearing at the upper end
of the corresponding connecting-rod, which

is rockable on the wrist or piston pin 47, and -
the companion passage 42, by means of an
oblique tube 48 through the wrist pin 47 and

a connecting passage 49 in the piston, 1s
joined to a shallow, circumferential, o1l-col-
lecting groove or channel 51 extended com-
pletely around the outside of the piston just

below the lowermost piston-rine.
. &
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- The improved appliance operates substan-
o tlally as follows: B

~All of the chambers 23 are constantly .
charged with an adequate quantity of o1l by

~ the operation of the pump 26 and the con-

45

“necting pipe 24, as will be readily understood.
During the reciprocation of the pistons, the
rotation of the crank-shaft and the comple-

mentary movements of the connecting-rods,

~ when any pair of ports 33, 33 come into reg-

50

5o

ister with the corresponding bearving ports
34, 34, the chamber 29 and 1its passages 81
~and 32 become filled with o1l by reason of the
pressure exerted on the latter in the correlated
chambers 23, 23, such oil adding a definite

balancing weight to the crank portion of the
crank-shaft and associated members. -
By the time the crank-shaft reaches 1ts

lowermost or one hundred and eighty degree

‘position, its chamber and the connecting pas-
 sages in its cheeks are completely filled and
the intake ports 33 closed. -
~ During this time interval the retardation

of the associated piston has exerted a force

on the crank-shaft tending to accelerate its

speed of revolution, and this force is at least
partially counteracted or counterbalanced by

‘necting-rod bearmg.

1,777,341

the additional force required to accelerate the
weight of oil in the erank-section of the shatt.

During the continued rotation of the shatt,
for a period of time, the port 39 registers with
the recess 45 and its passage 43, and during
such interval a small quantity of the oil 1n
chamber 29 is forced out of the latter and

- through the conduit 39, 45, 43 and 46, thus as-

suring adequate lubrication, under appropri-

ate pressure, to the wrist pin and its con-

- 'When the crank-shaft ports 35, 35 come 1nto

register with the ports 37 and 38, the o1l
chamber 29 is discharged therethrough by

centrifugal force into the crank-case, and,
owing to the direction and curvature of the

passages 37 and 38, the discharging o1l, by
reacting against the walls of such conduits,

dampens the whip of the crank-shatt due to
torsional vibration, which, if permitted to
exist, 1s detrimental to the timing gears.

~ Thus the addition of oil to the crank-shaft
“and its removal therefrom are so timed and

proportioned as to balance the shaft and its

asscciated reciprocatory elements and to re-
duce the torsional whip or strains or vibra-

tions. o

Such discharge or delivery of the o1l from
the shaft tends to create a vacuum 1n the
crank-shaft chamber 29, with the result that
the excess Iubricating o1l in the associated
piston-groove 51 1s drawn down through the

connected conduits 49, 48, 492, 44, 41, 29, 35,

37 and 38, and delivered into the crank-case,
or, 1n case absolutely all of the o1l is not com-
pletely discharged from the chamber 29, 1t
will be trapped therein, thus assuring the
prevention of its travel in excess quantity up-

wardly by the piston-rings into the firing or
~combustion chamber of the cylinder.

Although a single embodiment only of the
invention has been illustrated and described,
it will be clear that the immvention, as defined
by the appended claims, 1s susceptible of a
rariety of embodiments, and many changes
may be made in that presented herein with-

out departure from the heart and essence of
‘the mvention and without the sacrifice of

any of its material benefits and advantages.
I claim: =

1. The combination of a cylinder, a piston

reciprocatory therein, a wrist-pin in said pis-
ton, a revoluble crank-shaft having a hollow

“crank section, a connecting-rod having bear-

ings receiving said wrist-pin and crank sec-
tion and having a longitudinal conduit con-
necting its wrist-pin bearing with said hol-
low crank section, and means to force lubri-
cating o1l under pressure into said hollow
crank section and to discharge it therefrom
during the rotation of the shaft, some of said
oil passing through said connecting-rod con-
duit to lubricate said wrist-pin. _

2. The combination of a cylinder, a piston
reciprocatory therein and having an external

70

75

80

80

8o

100

105

110

115

120

125

130



o

" recmromto ry therein, a
9 main- bﬂm*nw for said crank-shatt
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“bearing port, a connecting-rod joining said
piston and said crank-section of said shaft,

eratively joining 0
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oll-collecting groove, a revoluble crank-shaft
having a hollow crank-section, a connecting-
roc joining sald piston and crank section and
having a conduit connecting saxd piston-
groove and the chamber of said crank-section,
and means to feed balancing oil into and £o

Tremove it from sald chambei during revolu-

tion of the shaft, the dlSChEl"ﬂe of such oil
draining the CG“’lte‘ltS from said plStOIl-—
groove. “ -
. The combination of ) cylmder a piston
revoluble crank-
shaft,
havmﬁ' a port, said ‘crank-shaft having a
chambered cranl-section co- opelatmo with
the port 1n said main-bearing, means to sup-
ply b‘LlﬂJCl]‘ﬂ hqud under pressure to said

and means to discharge the liquid from s said
crank-section. .

4. "The combination ot a plurality of cylin-
ders, pistons reciprocatory in said cylinders,
a revoluble crank-shaift having a hollow

crank-section, connecting-rods ]01111110* said

pistons and m%nk-s‘mft means to feed a
balancing liquid mto said crank-section dur-

1ing the revolution of the shaft, and means to

d1schfiroe said liquid from said section dur-
Ing rotation of the shaft and employing such

_dlscharoe to dampeu the wlnp of said crank-

shaft.

5 In an mtem‘ﬂ combustion engine and

the like, the combination of cylmder means,

. piston- means reciprocatory therein, a revolu-
ble crank-shaftt, cmmectmn -rodl means opera-

tively joining said plston-me‘ms and cranlk-

shaft, and means to add a balancing weight

to and to remove 1t from a portion of said
crank-shaft outwardly beyond its axis during

- Lhe rotation of the qhaft

6. In an internal-combustion engine and
the like, the combination of cylinder-means,
plston-means reciprocatory therein, a revo-
luble crank-shaft, connecting-rod means op-
sard piston-means and

crank-shaft, and means to add a balancing
liquid welo'hu to and to remove it fl om a por-

ticn of said crank-shaft outwardly beyond

1ts axis duringe the rotation of the shaft.

. In an internal-combustion engine and
the like, the combination of cvlmder -neans,
piston-means reciprocatory therein, a revolu-

ble crank-shaft, connecting-rod means opera-

tively joininﬁ" said piston-means to the crank-
means of said shait, and means to add a bal-
ancing weight to and to remove 1t from said
crank-means oi, and during the rotation of,
said shaft.

8. In.an mtez nal-combustion engine and
the like, the combination of cylinder-means,

piston-means reciprocatory therein, a revolu-

ble crank- shait, eonnectnu-ro@ means op-
eratively joining said plStO"l means ‘to the
crank-means of said shaft, and means to add

the Iike, the CoOmDin

3

2. balancing liquid weight to and to remove
it from said crank-means o1, and during the
rotation of, said shaft.

9. In an 1nternal-combustion engine and
the like, the combination of cyhndex -Imeans,
piston-means reciprocatory therein, a revolu-
ble crank-shait, connecting-rod means op-
emtwely Joining said ]_JIS ton-means to the

cranz-means of said shait, a portion at least
of said erank-means being hollow, and means .
to feed a balancing llqmd into and to remove
it from said hollow crank-means during the

rotation ot the shatt.

10. In an internal-combustion engine and
ation of CVllPd.EL -n1eans,
piston- 11’16‘%1118 recipi omtoly therein, 2 revolu-
ble cranit-shatt, connecting-rod means oper:
tively joiming 511& piston-means to the crmm-
means of said shaft, a portien at least of said
cl anl-means being hollow, and means to feed

alr_mcu‘m lubr 1cat_mﬂ oil into and to remove

1t from de hollow crank means durma’ I'O-

mtmn of the shat

In witness WheI eof I have heleunto set

my hand.

IRA A. WEAVER.
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