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PACKING MEANS FOR INTERNAL-COMBUSTION ENGINES

Application filed June 27, 1929. Serial No. 374,228,

This invention relates to internal combus-

. tion engines of the character of that shown

in my Patent No. 1,787,082, dated November

26th, 1929, this appiication being a continua-

& tion, in part, of said patent, and being in-

tended to cover the sealing elements, by

means of which effective packing of all the
moving parts is effected.

The engine of the present invention, like

10 the engine of the parent case, has for its ob-

ject to provide a device adapted to yield

- the maximum efficiency in operation in pro-

portion to the weight of the engine.” In

accomplishing that object the engine is con-

15 structed to permit variation of compression

to meet the conditions existing, at any given

moment, and to operate under high com-

pression, under certain conditions. The en-

gine is of the oscillatory type and presents

20 a very considerable piston area and a very

considerable displacement. Consequently, it

is of very great importance to insure that

there will be no leakage of the gases. The

problem is more than that of merely prevent-

26 ing the escape of the gases to the atmosphere.

The real problem is to prevent the escape of

. gas from one combustion chamber over into

the other combustion chamber, and it is a

- primary_object of the present invention to
80 accomplish this end. :

Further objects and advantages of the
invention will be set forth in the detailed
description which follows.

In the accompanying drawing: ,

35 Tig.lisa tplan view of the engine with the
. head thereof removed to illustrate the in-
‘ternal abutments and the pistons,
Fig. 2 is a vertical sectional view through
the engine, on a line through the abutments,
Fig. 3is an enlarged vertical sectional view
through a portion of the piston carrying
shaft and hull pistons. _
Fig. 4 is a fragmentary horizontal sec-
tional view on line 4—4 of Fig. 3. o
Fig. 5 is a fragmentary vertical sectional
view on line 5—35 of Fig. 4.
Like numerals designate corresponding
parts in all of the figures of the drawing.
The engine of the present invention com-
50 prises a cylinder 5, having an upper head 6

40

45

and a lower head 7. A hollow shaft 8 is
mounted by means of anti-friction bearings
9 in the hubs 6*—7® of the upper and lower
cylinder heads, respectively. The shaft 8
is an oscillatory one, and it carries a pair of
opposed radially disposed pistons or vanes
11, which move from the full to the dotted
line position illustrated in Fig. 2. "Abut-
ments 12 extend from the cylinder head 6 to
the cylinder head 7, and from the inner pe-
riphery of the cylinder 5 to the outer pe-
riphery of the shaft 6. The present: inven-
tion relates particularly to the means for

-maintaining fluid-tight contact between the

inner faces of the abutments, and the outer
periphery of shaft 8; between the outer edges
of the vanes or pistons 11 and the walls of the
cylinder; between the ends of the vanes or
pistons and the cylinder heads, and between
shaft 8 and the inner peripheries of the hubs
62—72,

To this end, the pistons 11 are provided
with pairs of grooves or channels 13—13¢ at
their onosite ends and with corresponding
channels 14 along their outer edges. Each
channel carries a plurality, preferably three,
packing strips, said packing strips being, as a
whole, of U-shape, with the leg portions of
the ‘U disposed 1n the chanhels 13—13* and
the connecting portions disposed in the chan-
nels 14. However, these packing strips are
provided with lap-joints in the connecting
portions thereof, as indicated at 15, said lap-
joints being staggered, as indicated at 16.
The inner ends of the leg portions of the
packing strips project downwardly behind
split wear rings 15* that are disposed in
grooves 16%, of the hubs. I prefer to dis-
pose in the same groove a beveled feeder ring
17. At a suitable point in the circumfer-
ence of the rings 15* and 17, the feeder ring
17 is cut back or recessed, as indicated at 18,
to permit the passage outwardly of pins 19,
said pins, in the oscillation of the shaft 8,
work back and forth in recessed portions 20
of the ring 15*. By virtue of this construc-

tion, the shaft 8 can move through a portion
of its travel without turning -the ring 15,
but will, through the remaining“portion of
its travel, cause the ring 15* to move with it.
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The lower ends of the packing strips 13—13°
may bear directly against ring 15° but I
preferably provide the lower ends of these
strips with wear sections 21, of a material
softer than the metal of the ring 15® or of
the cylinder head 7. The result is that the
sectinns 21 wear away rapidly enough to per-
mit the springs 22 to always maintain the
legs 13—18° of the packing strips in tight en-
cagement with the cylinder head and in tight
engagement with the ring 15%

Further, I may provide springs 23 to
thrust against the inner ends of the legs
13—139, the action of these springs, in con-
junction with the action of the springs 24,
serving to thrust the runs 14 of the packing
strips into tight engagement with the inner
periphery of the cylinder wall. The lap
Jjoints 15 permit such necessary bodily end-

wise movement of the sections of any given

packing strip, to insure the tight engagement
of the end sections 13—13# thereof, with the
cylinder heads. The oscillatory movement
imparted to ring 15* by the action of pins 19,
not only brings about the desired wearing
action between this ring and the wear ele-
ments 21, but it brings about a wearing action
between said ring and the side of the groove
in which said ring is seated, so that a very
tight fit is had between these parts. In ad-
dition, when the pins reach the ends of the
cut-out portions 20 of the ring 15%, they ride
into the tapered end parts of said cut-out
portions in such manner as to exert a wedg-
ing action which thrusts the ring bodily to-
ward the side wall of the groove, and in*o
tight engagement therewith. As many addi-
tional conventional split packing rings 25
may be employed as may be desired.

In packing the inner faces of the abut-
ments, I provide & pair of grooves 26—27 in
said abutments, each of which receives a plu-
rality, in this case three, of packing strips 28,
which packing strips may have springs or any
other resilient elements 29* mounted behind

them to thrust them toward the periphery of
the shaft 8. These packing strips project be-:

yond the endsof the abutments into recesses
29, formed in the cylinder headsin such man-
ner as to cause them to overlap rings 15 for
about one-half the width of said rings.

Thus, the runs of the packing strips that
are disposed in the grooves 14, pack the pis-
tons with respect to the cylinder walls. The
runs 13—13* of the packing strips pack the
pistons with respect to the cylinder heads,
while the rings 15%, 17 and 25 pack the shaft
with respect to the hubs, and leakage at the
point of contact between the packing strips
18—18 and the ring 15° is prevented by the
novel wearing action described. At the same
time, leakage entirely around the ring 15* is
prevented by said wearing action.

In like manner, the abutments are packed

with respect to the shaft by the elements 28~

1,799,294

and associated parts, and these elements are,
in turn, maintained in fluid-tight condition
by the overlapping of their ends upon ring
15%, as indicated at 29, in Fig. 2.

It is to be understood that the invention
is not limited with respect to the nuinber of

‘packing strips, whether they are disposed in

one groove or two, or in more than two
grooves, nor is it limited with respect to the
character of material of which the parts are
made.
vention includes within its purview any
changes fairly coming within either the terms
or the spirit of the appended claims.

Having described my invention, what I
claim is: '

1. An engine of the character described,

comprising a cylinder, opposed cylinder-

heads, an oscillatory shaft journaled in said
cylinder heads, diametrically opposed vanes
carried by said shafts, diametrically opposed
abutments in said cylinder, packing means
between the inner faces of the abutments, and
the outer periphery of the shaft, packing
strips extending along the outer end and
along each side of the vanes, packing rings
carried by the shaft, and lying within, and
having peripheral contact with the opposed
cylinder heads, the end packing strips of the
vanes projecting downwardly behind said
rings.

2. A structure as recited in claim 1, said
end packing strips being provided with soft
wear pieces at their point of contact with
said rings.

3. A structure as recited in claim 1, in
combination with means for causing said
rings to turn with the shaft through at least
a portion of its movement.

4. A structure as recited in claim 1,in com-
bination with pins carried by the shaft and
entering cut-away portions of the ring to
cause the ring to travel with the shaft through
at least a portion of the movement of the
latter, and to act to thrust the ring laterally.

5. An engine of the character described,
comprising a cylinder and cylinder head, an
oscillatory shaft and radially disposed vane
carried by said shaft, a packing ring carried
by the shaft, and means for causing said ring
to turn with the shaft through a portion of
its movement while remaining stationary
throuﬁh the rémainder of its movement.

6. An engine of the character described,
comprising a cylinder, opposed cylinder
heads, an oscillatory shaft journaled in said
cylinder heads, a split packing ring disposed
in a groove of the shaft and peripherally en-
gaging the associated cylinder head, said ring
having a cut-away portion through a portion
of its circumference, and members carried
by the shaft and projecting into said cut-

away portions to cause the ring to travel with

the shaft through at least a part of its oscil-

It is to be understood that the in--
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7. A structure as recited in claim 6, in com-
bination with a feeder ring disposed in the
groove with the said packing ring, said rings
having inclined contacting faces.

8. In combination with an oscillatory
shaft, a pair of radially disposed pistons car-
ried thereby and having a plurality of grooves
formed about their edges, both at the ends and
at the sides, a plurality of packing strips dis-
posed in each of said grooves, and means for
thrusting said strips both radially and longi-
tudinally with respect to the pistons, a spit
packing ring disposed in a groove of the

. shaft, an element in which the shaft is jour-

20

30

- disposed in a

40

55

60

65

s Daled and which is peripherally engaged by

said packing ring, and means for causing the
packing ring to turn with the shaft through
a portion of its stroke only.

9. A structure as recited in claim 8, in
combination with a feeder ring disposed in
the groove with the aforesaid packing ring,
and thrusting it toward a side of the groove
and toward the element in which the shaft is
journaled, said first named ring being over-

5 lapped and engaged by the inner face of the

end portions of the packing strips.
10. An engine of the character described,

~comprising a cylinder, an abutment therein,

cylinder heads, a shaft mounted for move-
ment in the cylinder heads, a packing strip
roove of the abutments and
bearing upon the periphery of the shaft, the
end of said packing strip being projected be-
yond the end of the abutment and into a re-
cess formed in the cylinder head.

11. An engine of the character described,
comprising a cylinder, an abutment therein,

cylinder heads, a shaft mounted for move--

ment in the cylinder heads, a packing strip
disposed in a groove of the abutments and
bearing upon the periphery of the shaft, the
end of said packing strip being projected be-
yond the end of the abutment and into a re-
cess formed in the cylinder head, and a pack-
ing ring seated in a groove of the shaft, said
packing ring being at least partially over-

- lapped by said projecting end of the packing

strip of the abutment. A

12. An engine of the character described,
comprising a cylinder, cylinder heads, fixed
abutments, an oscillatory shaft between the
abutments, a plurality of packing strips car-
ried by each of the abutments and bearing
upon the oscillatory shaft, said packing strips
extending the full length of the abutments
and projecting: therebeyond into recesses
formed in the cylinder heads.

18. A structure as recited in claim 12, in
combination with split packing rings carried
by the oscillatory shaft and bearing circum-
ferentially upon the cylinder heads and being
overlapped by the projecting ends of the
abutment carried strips.

14. In a packing structure for internal
combustion engines, the combination with a

3

shaft, of a radially disposed piston carried
thereby having a groove along its side and

end portions, a plurality of packing stripsin -

said groove, each of which, as a whole, is of
general U-shape formed by two co-acling L-
shaped portions, which, at their confronting
ends, are provided with lap joints, the lap
joints of the several strips being staggered
with respect to each other, a split packing
ring seated in & groove formed circumferen-
tially about the shaft, and an element in
which the shaft is journaled and with which
said ring makes peripheral contact, the inner
ends of the packing strips overlapping and
being engaged by said ring.

15. A structure as recited in claim 14, in
combination with a projecting element car-
ried by the shaft and engaging in a cut-away
portion of said ring and serving to cause the

-70

75

80

ring to turn with the shaft, through a por- gs

tion only of the movement of said shaft.
In testimony whereof I affix my signature.
- FRANK E. GOUGH.
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