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I‘t hag, heroiofore, been proposed to pre-
vent the sidewise slapping of pistons in the
cylinders of internal-combustion engines by
providing such pistons with springs of sut-

& ficient capacity and power to hold the pis-
tons always firmly and rigidly in contact

with one side only of their cylinders, thus

precluding the rocking of the pistons on their
~ piston-pins into contact with the opposite
10 walls of the cylinders, the objectionable slap-

pIng noises being due to the pistons, oscillat-
ing on their pins between and into sudden:

S‘tmkmg contact with the opposite cylinder
- walls.
16  Such constructions are objectionable for
the reasons that (@) unduly rapid wear on
both cylinder and piston, or either alone, oc-
curs on one side by reason of the greatly
increased pressure between the cylinder and
piston due to-the uctlon of the spring re-
ferred to, and (&) springs of adequate ca-
pacity to perform the specified function
would add detrimental weight to the recip-

20

rocating parts and such springs would be so

29 highly stressed in fibre as to result in prob-

able physical failure when subjected to rapid
~ frequency of vibration as required by engines
havmcr present-day speeds of operation.
~ One object of the present invention is to
30
‘noisy piston slaps in an efficient manner with-
out preventing the stated oscillations of the
pistons on their pins and at the same time
- avoiding the troubles incident to the earher
35 structures specified above.
A further aim of the invention 1s to re-
duce piston-to-cylinder wall friction mate-
rially at the higher speeds of engine opera-

tion and preferably by the same means as is ~

40 employed to cushion the oscillations of the

pistons to eliminate the slapping noises.
An additional advantage accruing from
the use of the new invention is the elimination

or avoidance of -piston-pin audible taps or.
 the piston, the pin bem located. either at or 95

45 noises by holding the piston-pin toward one
‘side of its bearing with sufficient force to
assure a practically uninterrupted sliding or

~ rolling contact motion between these two ¢ ‘ele-

~ ments, thus cushioning or softening any
50 otherwise striking or hammering action

—

overcome the annoying and objectionable

between the pm and bearmg, when looseness
or.freedom of action at this point exists, when

‘the piston reverses its direction of Shdmg
travel in the cylinder.
Also, 1n structures mcorporatmg the pres— 55

ent anE‘HthIl the upper or piston ends of thé
connecting- rods are steadied and cushloned
against their tendency to vibrate due to har-
monics and strains in the crank-shaft and
connecting- -rods. ' 60
The foregoing advantages are secured, un-
der the prmolples of this invention, by em-
ploying springs, or their equwalents, for the
pistons of such Cap‘tCltY, shape, points of ap-
plication, etc., as to allow the otherwise an- 65
noying rockmor movements of the pistons to
occur but so cushioned or restrained by the

springs as to avoid or eliminate all ob]ec-- '

tionable slapping or tapping noises.
'To enable those skilled in this art to have 70
a full and complete understanding of the

invention, both from structural and func- -

tional standpomts in the accompanying

drawing, forming a part of this specification,
‘and to which reference should be had 1n con- 75

nection with the following detailed descrip-
tion, a present preferred embodiment of the

'mventlon has been 1llustrated, like reference

characters being employed to defﬂgnate the

‘same parts throughout the 'VleWS B 80

In this drawing,—
Fig. 1 1s a central longltudlna] section

thr ouﬁ'h the -improved piston and its asso-
ciated cylinder on line 1—1 of Fig. 2;
Fig. 2 is a broken elevation of the plStOIl as 85

viewed from line 2—2 of Fig. 1; and
Fig. 3 shows on a small scale the new piston

assoclated with the engine crank-shaft..

By reference to this drawing, it will .be

noted that the hollow
be of any ordinary or convenlent form, re-

ciprocates in the usual way in its engine cyl-

‘inder 12, and has a hollow plston-pm or

wrist-pin 13 oscillatory in bearings 14, 14 of

to.one side of the axis of the piston as may be

preferred.
A connectmo'-rod 15, at its lower end, is
rockingly mounted on the” engine crank-

shaft 16 in the customary manner, its upper 1.100

piston 11, which may 9o |



2

" end being split at 17 and firmly.clamped on
the piston-pin by means of a cap-screw 18,

10

16

“which also holds in place a clip or bracket 19

having spaced, upstanding, end lugs or ears,
21, 21, in apertures of which a hinge-pin’ 22

1is fixed, such pin being provided for reception -

in the end eye or loop 23 of a multiple, bowed
leaf-spring 24, the leaves of which may, 1f
desired, be wider -at their middle portions
than at their end sections, such overlying
spring elements being secured together by a

rivet 25.
It will be

observed that the hinge-pin 22

“is located directly opposite the axis of the

piston-pin, when the connecting-rod 1s paral-
lel to the axis of the piston, but, whereas this
is a preferred arrangement, i1t is not abseo-
lutely essential. | S
The loop or cye 26 at the other end of the
spring fits over a second hinge-pin 27 fixed 1n
aligned holes in the side walls of the piston

~and on the side of the axis of the latter oppo-

site that at which the othe: hinge-pin 1s
located. |
The two ends of the spring normally tend
to approach one another on a substantially
straight line, and, hence, the spring tends to

‘rock the piston in a clockwise direction

30

39

around the piston-pin owing to the location
of the hinge-pin 27 above the axis of the pis-
ton-pin. - -
During the reciprocation of the piston and
the revolution of the crank-shaft, the con-
necting-rod necessarily oscillates around the

‘axis of the piston-pin causing a slight move-

ment of that end of the spring attached or
anchored to the connecting-rod. '
Obviously, it is desirable to make the travel

~ of such end of the spring as small as feasible

40

5

60

88

80

(1

*

ing range of, the spring. _
Accordingly, such end of the spring is

to reduce the strains placed on, or the work-

mounted on the connecting-rod as close to

the axis of the piston-pin as is convenient, the

construction shown being simple in structure

and eastly incorporated in a piston.
~ The location of the hinge-pin 27 is deter-
mined by several influencing factors, one of
which 1s the particular tvpe of piston em-
ploved, and the means which 1t affords for
supporting the pin. .
The spring normally swings the upper por-
tion of the piston to the right against the
corresponding cvlinder wall, but when the

-operating conditions of the engine tend to
rock the top portion of the piston to the left
suddenly and to cause it to knock or hammer
~against the other side of the cylinder wall,

suich action 1s resisted, retarded and cushioned

by the counteracting force or tendency of the
associated spring. - | |

Fl -
'

As a result, the piston, instea,dLof audibly
slapping against the cylinder wall, upon the:

occurrence of the specified reversed. thrust

thereon, as when the gaseous mixture above
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it is exploded, is caused to rock over more:

slowing or in a restrained or cushioned man-
ner, whereby the noise of contact, which
would otherwise be objectionable, is wholly
obviated.

~ The spring is so designed and arranged
that it does not prevent the rocking or oscil-
latory movements of the piston between the
opposite side walls of the cylinder, that 1s to
say, it does not maintain the piston suflicient-

ly rigidly with relation to its connecting-rod

to hold the piston always in contact with one
side only of the cylinder, but, on the contrary,
as the forces acting on the piston tending to
thrust it into slapping or hammering con-

‘tact with either side of the cylinder occur,

the spring will absorb or cushion stich move-
ments of the piston sufficiently to preclude
the oceurrence of annoyving aucdible slaps,
tans, or knocks, '-

This desirable result is probablv due to the
retardation of the speed with which the piston
shifts its position when the spring is used 1n
the relation shnwn and described.

"~ Such avoidance of quick forceful trans-

70

70

80

85

90

verse piston rocking movements in its cvlin-

der. thus eliminating the slapning or ham-
mering action referred to, results 1n reduced
piston and cylinder wear. '

The power or capacity of the spring used

~ depends upon a number of conditions or fac-
tors among which mav be mentioned :—( )

the oas pressures on the top of the piston. (d)
the shane of the combustion-chamber of the
cvlinder. (¢) the loecation of the spark-plue,
(d) the diameter of the piston. (e) the weight
of the reciprocating parts, (f) the location

of the piston-pin in the piston, (g) the igni-

tion timing, ete. - |
Such sprine, to meet the conditions here-

inabove detailed, is of only a small fraction.
~of the strength of a spring which would be

reanired to keep the piston always in contact

with one side only of the eylinder, and, ac-

cerdingly, sufficient space 1s available inside

05

101

10

114

of the piston to accommodate a sprine of the

first type and performing its peculiar and
Iimited functions to accomplish the results
outlined in the manner stated.

The spring, in addition to eliminating or

“eradicating piston slaps perceptible by the
ear, also prevents piston-pin knocks or noises

due to the clearance, necessary or excessive,
between the piston-pin and its bearing,
whether such bearing 1s in the piston or in the
connecting-rod, or in both. This highly de-
sirable effect is produced because the end of
the spring hinge-wise anchored to the con-
necting rod holds the pin and bearing in side-
wise contact sufficiently to cause a sliding or
rolling travel of the pin and bearing relative

Bk

12

Y2

to one another in the curved path of one side

of the bearing, hence removing substantial
play of the pin and bearing lengthwise the .

131



piston and thus avoiding the occurrence. of
such audible piston-pin noises. I
-~ Furthermore, in some cases, there 1s a
tendency for the piston-pin to oscillate more
or less sidewise relative to 1ts bearing, at cer-

‘tain speeds or periods of the engine, due to
whipping of the connecting-rod, or, in other

- instances, especially at high engine speeds,

10

due to the centrifugal action of the recipro-

cating masses which are under the influences
of associated revolving members, all of which

actions may produce objectionable noises,

1%

either by the piston-pin or piston.
- All of such distasteful or unpleasant noisy

“effects are adequately reduced by the employ-

ment of the spring, which under these cir-

- cumstances either maintains the sidewlse con-
~tact of the piston-pin and bearing or sui-

- ficiently cushions the movements of the pis-
ton and bearing relatively to one another, or

20

- 85

30

cushions the: motions of the piston in the
cylinder. o

1,777,896

by said screw and secured to said piston at

3

such a point and the spring being-of such

capacity as to permit ¢

to cushion the same sufficiently to substan-
tially prevent piston slaps audible to the un-
aided hearing of the average human being.

3. The combination of a cylinder, a pis-

ton having a piston-pin reciprocatory in said
cylinder, & revoluble crank-shaft, a connect-
ing-rod operatively associated with said pis-
ton-pin and crank-shaft, & bearing in one
‘of said members in which said piston-pin may
turn, and spring means connected to said
piston and to said connecting-rod at such
points as to prevent noisy play between said

, e trdnsverse thrust:
‘movements of the piston in the cylinder and

70

75

80

piston-pin and its bearing audible to the un-

aided hearing of the average human being.
In witness whereof I have hereunto set my
hand. o |
- RAYMOND W. CRANE.-

Those skilled in this art will readily under- -

stand that this invention is not limited. and "

restricted to the precise and exact details of

strueture illustrated and described and that

more or less radical changes may be incor-
porated in the structure without departure

from the heart and essence of the invention,
as defined by the appended claims, and with-

- out the loss or sacrifice of any of its substan-
- tial or material benefits or advantages. -
- For example, although this application

‘3115

4B
50
56

80

presents only one spring embodiment of the

invention, it is to be understood that 1its
equivalent in the form of hydraulic, pneu-
matic, frictional or mechanical means, other

than springs, may be employed to afford the
required resistance -or cushioning force to

a0 effect the needed result. ._

I claim: _ I
1. The combination of a cylinder, a piston
having a piston-pin reciprocatory in said

“.eylinder, a revoluble crank-shaft, a connect-

ing-rod rockingly joined to said crank-shaft
and rockingly joined to said piston through
sald piston-pin, and a leaf-spring anchored
to sald connecting-rod on a line substantially

level with the axis of said piston-pin when
the connecting-rod is parallel to the piston
and assoclated with said piston at a

point

above said axis, to permit the transverse

thrust movements of said piston in said cylin-

der and to cushion the same sufficiently to
substantially prevent piston slaps audible to
the unaided hearing of the average human
being. o -

2. The combination of a cylinder, a. pis-

- ton having a piston-pin reciprocatory in said

cylinder, a revoluble crank-shaft, a connect-

- ing-rod rockingly joined to said crank-shait

 of seid conpecting-rod on said piston-pin, &

end having a split end accommodating said
piston-pin, a screw clamping the split portion

@5 leaf-spring-anchored to said connecting-rod
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