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To all whom it may concern:

Be it known that T, JorN J. McGEE, a cit1-
son of the United States, residing at the
city of New York, in the borough of Brook-
lyn and State of New York, have invented
cortain new and useful ‘Improvements 1n
Piston-Packing for Iixplosion-Engines, of
which the following is a full, clear, and exact
(lescription. - | -

My invention velates to construction of
piston ring or packing, particularly for use
i hydrocarbon engines, Tor avtomobiles, etc.,
where up to the present time thoroughly sat-
isfactory results have not been obtained.
Leference is also to be had to 11y CoOmpanon
applications Qerinl Nos. 302,974 and 392,975
~Unless the eylinders and pistons of explo-
sion engines are jnade with the very greatest
cave, being finished, around and lead-lapped
with pn-i-nstal{ing and expert workmanship,
there 1s considerable leakage. The difficnlty
is aggravated by the fact that in explosion
engines the cylinders _ |
the piston 1s not, s0 that the latter expands
T e and must have its main core or body
very loose to avoid binding in the cylinder
bore. On the other hand, the power of ex-
plosion engines is peeuliarly sensitive to
lowses of pressure duwing the conmpression
stroke, especially m engines where trlhe. com-
yression is earried np to a very high degree.
s't i« not usual for an explosion engine to hold
the compression for more than
when the crank is turned over and held for
the purposes of making a test.  In my ex-
periments, I have liscovered that the loss of
pressure takes place almost entirely beneath
the piston ring or rings and particularly at
the joint thereof. I order to overcome this
trouble, 1 have adopted o rather complicated
construction which 18 found to hold the com-
pression n practice. | | |

T will first fnlly describe the preferred or-
dinary embodiment of my invention, with the

aid of the drawings, and thercafter point out

“the theoretical principles imvolved.

In the
tional view of

drawings: IFigure j§ A Sec-
a piston for an explosion
engine having a packing ring embodying
the principles of my invention; g, 2
ig a section on the line IT—IT of Fig. 1

looking in the direction of the arrow; Figs.
3 and 8* are perspective VIEWS of the re-

spective ends o a'ﬁlhﬂﬁ nacking ring show-
ing the formation of the lap or joint; Fig. 4

|

are water-cooled while'

a Tew seconds,

| beyond flie end of the face b.

of the piston body
“and has a single

| keeping the piston

|

‘wble leakage,

the outer edge o

. sectional view showing a slightly modi-
fad construction; Fig. b isa side view of one
of the rings empleyed therein; Fig., 6 is &
perspective view showing a detail; Fig. 118
o detail sectional view of Alight modifica
tion: Fig. 8 is another sectional view show-
ing a slightly different modification. ..

Referring to the drawings in which like
parts are designated by the same reference
sign, 1 indicates the main body of the piston
having the usual transverse in 2 to receive
the pitman or connectng mri). I

3 indicates the muain packing ring with
parallel end faces 4 fitting snugly in a groove
1. The ring 3 is springy
lap or joint. . In t 1S Te-
spect, it is of the ordinary construction.

The joint or lap which I have adopted 1s
mtended to overcome the defect of ordinary

‘piston ring joints which allow the gases 10
side of the joint un-

pass down through one
Jerneath -the ring, and up through the other
side of the joint. For this purpose 1 cut and
spread the ring, and then il one end as
shown in Fig. 3, the
being a flat
terior sarface of the I ng and exten ding

"The cther end
of the piston ring shown in Fig. &1z mitled
io fit the end shown in Kig. 3, in gll respects.

"1 provide means for, keeping the packuig
ving 3, with one of it it sido Tecws 4 presged

tightly ﬂgﬂillﬁt the w all of Yoy s;j,.{}n_i;ﬂ,jni-ﬂg
oroove. ‘he purg\ms& of thig i to preclude
| 50

the gases passing syeneath the ring, and
to avold wear, f%r if the piston mng cav he
against one of its walils at all
knocking in s groove 18
prevented and the resultant wear almost en-
tirely overconi. The piston ring 18 thus
kept properly fitting, which 1s highly 1im-
portant, as a

kept tightly
times, the usual

especially m rings of the or-
The weans which I employ for

ring borne agatnst the
wall of its groove includes a Spring rm% 1,
£ which is conical. he

dinary sort.

r

coniceal face 8 of this rmy i« directed toward
(he packing. ring 3 and bears constantly
thereagainst, the }{.ﬂcking ring being corre-
spondingly heveled or coned as shown, 50 a3
to receive the constant bhearing (mg&%gmﬁent.
The spring resiliency of the ring 7 is, of
course, radially outward,

sesential chavacteristic
ace b parallel with the faces 4, .
and a. perq;heml face 6 co-axial W ith the ex~

5D
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little wear may caiuse consider-
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G0
L give gt stiffness op resiliency,
Torm of the invention, T make use of 4 box
OF PaIt i, Uhe essential characterisiic of |

~another

gas-tight joint,

copper Instead of cast iron
which is very advantageous in that it doeg

i

of this force is imparted to the packing ring

1t outward as is
:omponent of the
of the ring 7 is in an endwise direction
agamst the packing ring 3, so that the latter
1s borne tightly against a side wall of its
containing oroove.
wear and. leakage in
tioned. | N
As above noted, the ieakage past the piston

3 1mpelling desired; but

the manner : Ove-Imen-

ring is almost entirely beneath the ring and

not between it and the cylinder wall. This
1s partly overcome in my construction by the
form of lap joint snown in Figs. 8 ane 32,
and particularly by the wedge or spring ring
¢ which keeps the piston ring tight In its
groove. It 1s obvious that the reaction of
the packing ring aganst the spring ring 7
keeps the rin

g 7 against the opposite wall of

the groove, co that a gas-tight fit in both di.

rections 1s insured. As an additional pre-
caution I ordinarily form a rib or tenon 9
on the under side of the packing ring which
enters a corresponding groove 10 in the Pis-
tont body. 'This rib or tenon 9 obviously acts
as a gate to cut.off the flow of gas beneath
the packing ring at all points about its cir-

cumference. From another aspect the piston

body may be said to be formed with an an-
nular rib ¢’ itegrally continnous througl:-
out 1ts entire circumference and lying along-
stde the fenon 9 and cooperating therewith
to form a gate. The result is substantially a
On account
taken to prevent wear, it is possible to use
a8 a material,

not cue the cylinder walls under any cir-
cumstances, and moves with less friction and
less Iibrication. T consider this aS an 1mpor-

structure of my invention, “although, of
course, not i itself constituting a feature

of my invention,

I Fig. 4 a slight modification i« shown
adapted Lo « very large piston. In this figr-
ure the parts corresponcing to those of Fios.
1 to 3® inclusive are correspondingly denomi-
nated by reference characters, and need not
be again deseribed. . In Place of the rib or.
tenon 9, I form a pair
packing ring and cooperating with a Spring
ring 14 ordinarily of steel, 5o as to be very
resilient,  The form of this ring is that of a

(reck cross in sectional outline, the inner
and onter ribs 15 and 16 enterin & the groove

between the tenons 92 in the
and a corvesponding groove
body 1, s0 as to make g
nent. '

packing ring 3
1 the pistorn
R A gas-tight engage-
The two lateral riby of the ring 14

whieh s g wall 18 adapted to fit tightly
agnist the side

SPring pressure

| spring forcing the

This effectively prevents |

‘2 double rib or tenon 24 in place of the

-shown with an

I plate or disk 80

of the means .

‘antage resulting from the

The leakage

and the wall of its containing groove.

of tenons 9% on the |

Also in thig

ace 4 of the packing ring 3 |

001,023

at the location of a joint therein. The part
17 has a portion 19 underlying the packing
ring and a stem 20 fitting 1 a hole 21 so ax
to be anchored in place. 22 indicates «
part 17'0utwardly. It 13
evident that 1f this box or part 1s kept with
its wall 18 opposite the. joint of the packing
ring, and constantly pressed outward, thag it
constitutes an effective barrier to prevenw the
gases from flowin through the joints of the
pacKing ring. This deviee 18, of course,
merely an extra precaution, the ring being
itself adapted to wholly prevent the flow of
the gases therethrough. 'In F1g. 7, a spring
ring of H-form is shown in place of the
cross-shaped ring 14. This form of ring has
single
pack-
of gases there-
packing ring is

rib or tenon 15 to, cooperate with the
ng ring and prevent the flow
beneath.” In’ Fig. 8, the
internal V-

tions, not departing from the spirit of the
mvention, | -

An additional feature is iHustrated in Fig.
4. In some cases, the packing rings are so
stiff, that they cannot be sprung over the
body of a piston into their grooves. In such
cases, 1t 1s possible to make use of a circular

the end of the piston and secured by holts
32, The plate 380 is merely reduced in
diameter at one side, and properly forimed to
receive the packing rings, etc., after which it
1s secured upon the boss 31 and bolted in
place. In this way, the packing rings may
be assembled without springing them over
the end of tlie piston.
_ Considered from a theoretical standpoint,
the present piston packing is gas-tight for
the following reasons: It is a fact that in a
properly constructed ring leakage does not
oceur between it and the cylinder walls.
might oceur between the right
hand face 4 of the packing ring 8 (in Fig. 1)
The
gases passing through' this
however, meet the wedge ring 7 which is
pressed outwardly by its own reslie cy.
The gises could not get by this ring, ,.;xfept
perhaps at the joint thereof. Should they
get past, they will be intercepted by the
tenon 9, and still more efliciently by the left
hand face 4 of the packing ring which is
kept tightly borne against the wall of it
groove. The latter is a feature of "special
importance, because it keeps the gases which
leak into the space beneath the packing ring
under pressure therein, so that these gases
keep the ring horne outward against the
cylinder wall.” A very slight leakage of the
| space Deneath the packing

gases into the .
ring 15 therefore not particularly objection-
able. The only remaining possible place for

opening' would,
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The
are intercepted by the

10

‘portant ones in the construction, and these

15
entirely overcome.

.1 In combination with a piston body hav-

20

25

o Oﬁtward.- - . | |
.. 2. In cominnagion with & piston body hav-
-ing a groove, a packing comprising a pack-
Ing

80

- ing said p:acking ring.on

40

~ thereof within said groove
ing ring

- 45

&0

- Ing ring havin _
- sa1d ‘groove being recessed at its bottom to

- ring-with a conical outer edge engaging said

~ing ring having
- fit the width ofgs

-conical outer ed

| rinf
An(

~  packing rinE_
| i

901,028

* leakage is at the ls; Joint of the ring 3, as
- -sht)wl?in Figs. 3 aiEl 3, h |

- past the face = (Fig. 3
‘1ntercepted by the wall _
net subjected to wear, there is no reason why
permanently tight. |
packing ring havin

(ases might leak
) but these would be
8, and as this wall is

it should not remain

gas&s'.'leaking 1to the space 2 cannot
pass downward under the'ring because they |

_ surface 6, and this is
likewise true on the other side of the ring at
the surface y. . The surfaces 5 and ¢ are ym-
are. very carefully finished. . Neither is sub-_ !
jected to wear in use so that it should remain
tight indefinitely. With a packing ring of
this sort, it is found that leakage 1s almost

What I claim, is:—
Ing a groove, a packing comprising a pack-
ng an interror' web or tenon,

receive

L ]

satd web or tenon, and a spring wedge

packmg ring to force the same endwise and

ring having a transverse width to exactly
fit the width ‘of said grogve, and a spring |
wedge ring with a conical outer edge engng-
.on_an interior surface
thereof and entirely within said groove, to
force such packing ring endwise and out-
ward. o o P -
3. In combination with a piston body hav- |
ing a groove, a packing comprising a pack-
' a transverse width to exactly
ald groove, and an expansible
wedge ring with a conical outer edge engng- |
ing said packing ring at an inferior surface
to force the pack-
ng endwise and outward, . = .
- 4. A packing for pistons ‘egmprising - a
packing ring, a spring wedge ring with a
ge engaging said packing
to force the same endwise and outward,

“outline beneath the

-and boleed to the piston,

an additional spring ring beneath 't-ha'-’
and forcing the same outward.

5. A packing for pistons comprising ‘a
packing ring, a
conical outer ed
ring to force the

ge engaging said packing
samte endwise and outward,

spring wedge ring with g |

and an additional
packing ring and forcing the same outward,
sald last mentioned ring having .a rib or
‘tenon engagement with 51
constitute a steam-tight joint therewith.

6. A packing for pi
, Ing a joinf, and a part hav-
ing a plate extending alongside the ‘Joint
with a flat face engaging the '

lar position on the piston.

7. A packing for pistons compnsmg a

e -packlgng ring to

[ . .'
'- .
-
- ¥ !
' -
- B
. "o,
. .

spring ring beneath the'

pistons .comprising a
60.

. | same; said part
being constrained at Predetermined angu-

packing ring having a joint, a part having a =
plate extending alongside the joint with a

flat face engaging the same, said part being
constrained at a predetermined sngular po-

‘sition on the piston, and a spring for impel-

ling said part outward. | .
8. A packing for pistons comprising &
packing ring, a ' '
conical outer edge engaging said packin
ring to force the_same endwise and gutwa
and a spring ring of cross-shaped
ing the sam cuovard, o
). A pac.:ng for pistons coin
acking ring with parallel end
aving a single joint,
flat face parallel to s
cated between the sam
co-axial with the outside surface of the
but of s lier diameter, and a spring
ring with a conical outer edge engaging said
packing ring to force the )
outward. - o T
10. In combination with a piston having a.
threaded protgbe )
plate haying o edge of reduced

Al

aces and

‘produced to contain a acking ring, and a
packing ring within sai groove., "~ <
11. A pavking for .pistons. comprising a
acking rinig having its interior
ormed with a rib or tenon,
‘with a coni al outer edge en
ing ring to force the same
ward. P
In witness whereof, T subscribe my s
ture, in the presence of two withesses, .

L ]

Witnesses: . SR
- Wawmo M. Cuarin,
| May Bwo.” -

f cros . s?tionqi1
pm;kmg ring an ,bear_'-ﬁ__j

rance or boss thereon, a-

7o

spring wedge ring wit X T

[ m . .
TR
dy ] II
.‘7 ot
. E
1
"

rising & -
80

sald joint having one =
ald end faces and lo-
e, and. a curved face
wertlil;“

R

85

]
. *
1

n’

same endwise and.

90

diameter,
‘Wherebya ‘grooveis. .

86
nterior .surface .
and a spring ring.
gaging said pack- .
endwise and out- |
100
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