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To all whom it may conceriv: '

Be 1t known that I, Joun J. McGEE, a citi-
zen of the United States, residing at the city
of New York, in the borough of Brooklyn and
State of New York, have invented certain
new. and: useful Improvements in Piston-
Packing, of which the following is a full,
clear, and exact description. |

My mvention relates to metallic packing

steam-engines. | |

- The principal object of the invention is to
provide a packing which-is perfectly steam-
tight, which remains tight in spite of consid-

erable wear, and which imposes only very |

slight resistance to the

free movement of the
piston. o

L

A further 6bj ect of the invention is to pro-

vide a strong and practical construction con-
venlent to manufacture and easy to assemble
into place. N

With these and other objects in view the
Invention consists in the construction, com-
bination, in the location, and in the arrange-
ment of parts, as hereinafter set forth and
shown, and finally particularly pointed out

‘1n the appended claims.

In the drawings, Figure 1 is a side view,
ﬁartly 1n sectlon, of a piston and packing em-
odylng the principles of my invention. Fig.
2 1s a sectional view of the same on the line

- 1 I of Fig. 1 looking in the direction of the
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arrows. Kig. 3 1s a section on the line ITT I11
of Fig. 1 also looking in the direction of the
arrows. Kig. 4 1s a perspective view showing
the two ends of one of the packing-rings.

"The two ends are separated to more clearly

show the construction. Fig. 5 is a perspec-

 tive view showing adjacent portions of a

40

45

palr of sections of the central or bull ring.
Fig. 6 is a perspective view showing a portion

of a spring-ring which is employed with each

of the packing-rings. Fig. 7 is a view show-
ing a slightly-modified form of spring-ring.
Kig. 8 is a detail view looking toward a. por-
tion of the inside of one of the spring-rings
and showing a modified construction of cer-
tain expanding-wedges which I employ.

. The pistons of steam-engines, gas-engines,
compression-pumps, and like machinery are
ordiarily provided with circumferential
grooves, 1n which are contained packing-
rings which make, or should make, a fluid-
tight joint against the cylinder-wall in spite
of the continuing wear of the surfaces. The

s

to ‘absolutely prevent leakage in use and at
the same time to have sufficient freedom of
motlon has always been a difficult one and
never fully solved. The piston bears against

6o

the cylinder-wall throughout a considerable

area and, furthermore, travels at a consider-
able speed, so that the power lost by friction
1s multiplied to a large figure. Not only is

_ _ | - power thus lost and coal and steam wasted,
for pistons, and particularly the pistons of | E

ut the increased friction produces increased
wear, so:that the piston-rings become less
tight and eventually leak steam or. the fluid
used. In carrying out my invention I aim
to overcome these defects and to provide a
piston which moves with very slight resist-
ance 1n the cylinder, but which is perfectly
‘ight under all conditions. I further aim to
minimize wear, and particularly unequal
wear, on the cylinder, piston, and packing-
rings and to have such wear as occurs com-
pensated for, so that the piston remains fluid-
tight for a long period. -~ -
Referring now to the drawings, in which
like parts are designated by the same refer-
ence-sign, 1 indicates a piston bolted or other-
wise secured to the piston-rod 2 and which
travels 1 any suitable cvlinder. (Not

shown.) The main body of this piston is.

formed of a casting 3, with flat.end faces 4
and cylindrical side walls 5, which, however,
are divided from one another bv annular ribs
6, carefully machined with flat faces 7.
indicates a pair of flat metal disks bolted to
the end faces 4 of the piston and forming flat

walls 9, which are similar to the ﬁpposed

walls 7 of the mmtermediate ribs 6. In this
way there are produced three annular grooves
or channels circumferentially about the pis-
ton. The central one of these channels is de-
noted by the reference-numeral 10 in the
drawings, and the two side channels are indi-
cated by reference character 11,

Within the central channel 10 is contained

what I shall term the “bull-ring.” Thisis a
ring 1n one or more sections, preferably three
sectlons, which serves mainly as a bearing or
guide for the piston in its movement agamst
the cylinder-walls; but this ring -aiso has a
function of keeping the piston steam-tight
should the other rings partially fail from any
cause to accomplish t}iis. - The sections of
the central ring or bull-ring are designated at

12 and are conveniently made of ];Shpsphqr-.

bronze or some material having wearing and
antifriction qualities. The various sections

problem of properly packing the piston so as | of the bull-ring are lap-jointed together, so as
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' ~t011§ue and keeps the two sections properly

- 840,799

to secure the double function of a steam-tight | spring tension is not such as to cause this ex-

joint and a joint which will guide and hold
the three sections into a continuous ring.
The particular joint which I use in practice 1is
shown best in Figs. 1 and 2 and Fig. 5. Iach
of the sections 12 has an extension 13, which
laps upon the extension of the other and 1s
capable of relative movement thereon. |

14 indicates a rib or tongue projecting from
the side face of one extension 13, and 15 1n-
dieates a corresponding groove or channel in
the other extension, which receives said

guided in their required relation. This
tongue is particularly convenient in turning
and finishing the bull-ring when 1t ismanuiac-

~ tured and in afterward assembling it into place.

20

 any clreumstances.

30

The inside surface of the bull-ring 1s cir-
eumferentially recessed or channeled, as
elearly shown at 16 in Fig. 1. 17 indicates a
spring-ring contained in this groove or chan-
nel, so as to about fit the same. This spring-
ring issplit at one point 18, Fig. 2, and exerts
a slight force to impel the sections of the bull-
ring outward. The resiliency of this spring
1s such as to overcome the gravity of the up-
per sections of the bull-ring, so that these do
not sag away from the cylinder-wall under
By these means the sec-
tions of the bull-ring are held in proper eon-
centric or annular relation with one another,

- elosely ﬁ&tm%wit-hi-n the central groove 10 of
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the piston. ‘These seetions are relied upon to
ouide the piston within the cylinder-walls
and also to furnish &
the side rings should it become necessary.
The two side rings 19 and which 1 shall
term the ‘“main packing-rings’’ are continu-
ous except for one split or division. Refer-
ring to g, 4, T have illustrated the nature ot
this split or division. One end of the ring 19
is deeply recessed, as shown at 20, leaving
only a thin web 21. 22 indieates an exten-
ston of the ring, whieh is at one side of and
out of the plane thereof. Thisextension has

g flat wall 23 in the plane of one of the edges
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65 modate wear of the cylinder-walls; but their

of the ring. The other end of the ring is
shightly eut away, as shown at 24, to receive
the web 21. The two ends may now be fitted
together, in which relation they will form a
fluid-tight join . When brought together n
this relation, the rings are returned and fin-
ished so as to be truly coneentric. They are
also tempered in such a way as to have little
or no outward resiliency i this relation.
These main packing-rings 19 are closely con-
tained 1n the channels 11, above deseribed,
where they ma(fr be positioned by initially re-
moving the end plates 8. 1In order to aecom-

modate the extension 22, I provide recesses

25 in the ribs 6, in which such extensions are
recerved. .-

The main packing-rings 19 have enough re-
silierey to permit their expansion to aecom-

packing in addition to

The sepa-

pansion without separate means.

‘rate means which I use in practice consists of

spring-rings 26, which may have a T-section,

as shown in Fig. 6, or a U-shaped section, as
showninFig.7. Theserings have onesplit or
division and exert an outward force upon the
main packing-rings 19. The purpose of this
construction is to avoid the unequal bearing-
pressure which would beinducedif the spring-
pressure were in the main packing-ringsdirect
rather than in the underlying spring-rings.

I provide additional means for expanding
the main packing-rings 19 outward, particu-
larly when there 1s heavy fluid-pressure in the
cylinder, and therefore a greater need of efli-
cient packing.
construction having a plurality of wedges 27,
of which three is a convenient number, and
which are guided to have a longitudinal
movement within the body of the piston, so
that their wedge-faces 28 bear against the
under side of the spring-rings 26 and expand
thelatteroutward. Theendsof these wedges
are fitted with little pistons 29, which move

in the end plates 8 of the piston. 30indicates
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I have shown a convenient

le

pins which projeet into recesses of the wedges -

to limit their movement. The operation ot
these wedges will be obvious. When the pis-
ton is in action and fluid-pressure is exerted
against either of the plates 8, the pistons 29
are impelled inward by sueh pressure, and
their wedge-faces 28 become effective to eam

outward the spring-rings 26 and the mamm
| 100

packing-rings 19. ~

I have already referred to an alternative

' construction of the spring 26, and which 1s

illustrated at 26’ in Fig. 7. Other features
of the invention may be likewise modified.
For example, only a single wedge 27 may be
used for each of the main packing-rings, and
this may be disposed so as to directly wedge
apart the adjoining ends of the spring-ring
26. 'This construction isillustrated in Fig. 8,
in which the abutting ends of the spring-ring
26’' have lugs 31, between which 1s a wedge
27, with a piston 29’ thereon, by which 1t 1s
impelled inward.” The wedge 27'cams apart

105
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the lugs 31 and expands the spring-ring 26"

in exaetly the same way as the spring-ring 26

was expanded by the three wedges 27.

The operation will be clear from the preeed-
ing deseription. The bull-ring 10 furnishes
a2 bearing or guide for the piston in 1ts move-
ment and is so formed as to constitute a paek-
ing-ring as well. The main paeking-rings 19
fit eloselyupon the cylinder-wallsand are uni-

formly impelled outward thereagainst by the

|

underlying spring-rings 26, together with
such additional pressure as is exerted by the
wedges when the piston is doing heavy duty.
Under these circumstances the wear is evenly
distributed both on the bull-ring and on the
main f&cking—rin os. Should the lower sec-
tion of the bull-ring wear more rapidly than
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the upﬁer section by reason of gravity, the

bull-ring may be turned around to equalize

this wear. In all cases the spring-ring 17
prevents the upper section sagging away from
the cylinder—wail v

cur. |
to a considerable extent without losing their
true cylindrical outline. 'This is by reason of
the fact that they have no appreciable spring

tenston of their own which would cause them
to wear unevenly. All of the spring tension |

~ is furnished by the interior rings and parts,
~ which are not exposed to wear. The nature

15
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of the joint in the main packing-rings 19 is |
such as to absolutely prevent leakage of

steam. The tongue24 fits into the cavity 20,
in. which relation the end 24’ abuts against
the wall 20’ of the recess 20. The wall 20’

and the end 24’ are bothinclined so that wesr |
may occur without separating the two sur-
- faces to any appreciable extent. If, how-

ever, the suriaces separate through an appre-

ciable interval, leakage of steam cannot occur
by reason of the extension 23, which closes
the end of this opening. In like manner this
extension is of sufficient length to close the | outward.
agap at the end 21" of theweb 21. This web 18 |
quite thin in practice, so that this gapisin=

considerable in any case. =

It will be seen that my piston is suitable
for light or heavy duty in a steam-engine or
in any relation where it 1s employed. . When
used with a steam-engine, the spring-rings

- have enough elasticity to press outward the

35

- resiliency of the spring-rings is impaired by

40

packing-rings when the steam-pressure is

light; but when the steam-pressure becomes |

heavier the temperature in the cylinder be-
comes also correspondingly raised and the

the extra temperature; but at this time the
extra pressure exerts 8 force on the small
wedges 27 or 27/, as the case may be, so that

~ the packing-rings are pressed outward by the

45
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__pressures while
light duty.
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wedges with sufficient force, even if the
spring-rings _
reason of the heat. Thisis a very important
feature of the invention and overcomes a de-
fect which has been noticed in pistons, par-

ticularly those of large cylinders—mnamely,

that they leak steam or fluid at the high

perfectly tight when doing

While I have described my - invention
malnly in connection with pistons of the or-
dinary form, it is evident that it is applica-
ble for use as a piston-valve. "When used in

this relation, the sectional bull-ring makes an

1ideal piston-valve, which fits against its seat

- 1n spite of continued wear.

0o
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_ at 1 claim is— - .
1. A piston construction for steam-en-
ines comprising a main frame or casting
aving flat end faces and having a circum-
ferential groove midway between such faces
& bull-ring contained in such groove, saici

walls should excessive wear oc-
The main packing-rings 19 may wear

*

Iﬁa,rtia,lly lose their tension by

‘ward."

i

bull - ring being interiorly channeled, a

spring-ring 1n such channel, packing-rings

received in, said frame or casting, spring-
rings for impelling said packing-rings out-
ward, flat metal disks fastened to said flat
end faces of the frame or casting, pistons

‘working ‘in said disks, and wedges on said

8

PiStOﬂS &Ild beari.ng .&gai]]_st, the SPI'illg-l‘iIl gS. B

of said packing-rings to force the latter out-

2. A piston construction for steam-engines
comprising a frame.or casting having flat end
faces and having a central circumferential

oove, a bull-ring in said groove, a spring

or normally impelling said bull-ring out-
ward so as to support the weight thereof,
packing-rings received in grooves or chan-
nels adjacent the end faces of said frame or
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casting, metallic disks fastened upon said

end faces and adapted to hold said packing-
rings in place, a plurality of wedges working
inwardly from the end faces of the piston,
and small pistons integral with said wedges

{ and open to the steam-pressure at the ends of

the' piston for impelling said packing-rings

3. A piston construction for Steameeﬁgines

comprising a frame or casting having a cen-

‘tral bull-ring, and having reduced portions

adjacent the two end faces thereof, metallic
disks bolted on said end faces, packing-rings

supported by said metallic disks, and pistons
moving in said metallic disks and having

QO
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wedges to impinge against said packing-
| Tings to impel the same outward.

4. A piston construction for steam-engines
comprising a frame or casting having a bull-

‘ring and having reduced portions-adjacent to

{

d

| rings an

its ends, packing-rings received in said re-
duced.portions, a pair of metallic'disks sup-

ICO
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ported upon the end faces of said frame or
| casting and supporting said packing-rings in

place, spring-rings beneath said packing-

rings and adapted to 1impel the same outward,
and pistons working through said metallic
disks and having wedges adapted-to impel
said spring-rings outward.” -

5. Apiston construction for steam-engines

-comprising a frame or casting having a bull-

ring and having reduced portions adjacent to
its ends, packing-rings received in said re-
duced portions, a pair of metallic disks stup-
ported upon the end faces of said frame or
casting and supporting said packing-rings in
place, sgrinﬁg—-rin s beneath said packing-
d sdapted fo impel thesame outward,
and a plurality of small pistons acting on
each packing-ring and adapted to impel the
same outward: | o o
~ In witness whereof 1 subscribe my signa-
ture in'the presence of two witnesses.
. . JOHN J: McGEE.
- Witnesses: - - .

WaLpo M. CHAPIN,
May Birp.

110

115

120-

125




	Drawings
	Front Page
	Specification
	Claims

