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UNITED STATES PATENT OFFICE.

EDWARD P. HILDEBRAND, OF SEATTLE; WASHINGTON..

1,317,294,

‘Specification of Letters Patent. P;a,tented Septv. 30,1919,

Application filed July 7, 1917. - Serial No. 179,222,

To all whom it may concern: '

Be it known that I, Epwarp P. Hiupe-
BRAND, a citizen of the United States, and
resident of the city of Seattle, county of
King, and State of Washington, have in-
vented certain new and useful Improvements
in Metallic Packings, of which the following
is a specification. » o

My invention relates to metallic packings
for piston rods and comprises ceitain novel
parts and combinations of parts which will
be hereinafter described and particularly
defined by the claims. . -

The object of my invention is to provide
a metallic packing which has a capacity for
large wear without getting in such shape
that it will leak and which will make as
tight a joint after large wear as it will when
used.

A further object of my invention is to
make o metallic packing such in construction
that small particles of scale or dirt of any
kind which may get into the packing is
likely to be discharged away from the wear-
ing surfaces and also to “provide means
whereby such foreign particles may be blown
out, of the packing.

A further object of my invention is to pro-
vide a construction of packing in which
means are provided whereby oil may be posi-
tively applied to the wearing surfaces within
the body of the packing. .

Other objects of my invention will appear
from a study of the specification and the
drawings and will be hereinafter described
and then claimed. 3

In the accompanying drawings I have
shown my packing in the forms of construc-

- tion which are now most preferied by mie.

40

Tigure 1 is a section taken through a
portion of the head of a cylinder and the
rod packing applied thereto. ' '

Tig. 2 is"a transverse section taken sub-
stantially on the line 2—2 of Fig. 1.

Fig. 8 is an axial section taken upon a
different plane from that shown in Fig. 1,
showing more particularly the manner of
applying supply and blow off pipes to the
various parts of the packing in order -to
more thoroughly blow out foreign matter.

Fig. 4 is a longitudinal section taken
through a packing made in accordance with
my invention, in which the casing is longi-
tudinally split. ‘

Fig. 5 is a transverse section of the type
of packing shown in Fig. 4.

Fig. 6 is a plan view of the outer surface
of the crowh ring employed in making my
packing. ‘ o

Fig. 7 is a transverse section through this
fing. ' .

Fig. 8 is a face view of the packing rings
which are employed in madintaining a tight

joint along the surfaces of the pistoi.

Fig. 9 1s a face view, with a portion of
one segment broken away, of the sealing
ritig which is employed in connection with
the ring shown in Fig. 8. ’

" Figs. 10 and 11 are, réspectively, face view

and section of the bridge ring employed
n my device. } -
- Fig. 12 is a transverse section taken
between adjacent rings of my packing show-
ing the employment of a shifter valve to con-
trol the blow off. .
"~ In the drawings, A represents a portion
of the head of & steam engine cylinder and
B a section of the piston rod which recipro-
cates through a hole in the head A. Sur-
rounding the piston rod B and forming an
integral part of the head A, is tisually found
an annular flange or boss C. The pack-
ing devices are usually secured to this part
C as is shown 1n thé drawings, .

I will first describe the type of construec-
tion shown in Fig. 1, being that in which the
casing' is composed of a series of integral
ririgs which may be separated lengthwise of
the piston rod, but which can not be removed
from the piston rod without uncoupling the
engine. :

Adjacent the cylinder head and engaging
the outer face of the flange C, is the mem-
ber 1, which I have called a crown ring.
The appearance of the outer face of this
ring is shown in Fig. 6. Between this ring
and the flange C is usually provided a gasket
or ring of packing material 11, in order to
secureé a tight joint. Crown ring 1 is pro-
vided with a slight, inwardly projecting
flange 12, which snugly fits within the open-
ing D which surrounds the piston rod within
flange C. This flange serves to accurately
center the packing device.

Extending inward from the outer face of
this ring is a reeess 13, of such size as to
loosely receive therein the 'shield ring 2.
When the shield ring is in place, an annular
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passage is left between the shield ring and
the ¢rown ring. '

In constructing the crown ring I prefer
to extend the recess 13-to a point inward a

- distance sufficiently to provide a groove ex~"

tending about the ring beyond the outer sur-
face of the flange 14. The flange 14 is also

cut across by grooves 15 so.as to form free

communication between the groove 13, or
the space which occurs between the shield
ring and the crown ring, and the space D

" which immediately surrounds the piston rod.
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. The. shield ring 2 is preferably made in

two or.more segments and fits closely against

the outer surface of the piston rod. To in-
sure a yielding engagement with the surface
of the rod I groove the outer surface of this
shield. ring. and. place within the grooves

springs 20;. which are coiled springs extend-
ing entirely.around the ring. and having
their ‘ends  secured together.. These are
‘placed under -sufficient  initial tension  to
yieldingly press the segments:of the ring

against the piston rod. - . - o
I.prefer to construct the- surface of the
ring; which is. toward the cylinder,.so that
it is a conical shape, as is clearly shown in
Figs. 1.and.3.  This surface 21, if the en-
gine ig a- vertical engine; has a téndency. to
deflect any particles of scale or foreign mat-
ter which enter the chamber D, downward
and outward. This conical surface may in-
clude the entire upper surface of the ring, as
is shown in Figs. 3 and 4, or stop <hort of
the piston rod, as-in Fig. 1. The outer por-
tion of the upper-surface of the shield ring

2, is made to conform in contour with the -
_outer face of the segmental flange 14 of the

crown-ring. -In use, these surfaces are:sup-
posed .to be practically in contact, not of
such a nature as to bind the shield ring
against movement transversely of the piston
rod, but to prevent any material movement
lengthwise of the piston rod. In.this condi-
tion, the slots 15 in the crown ring. furnish

- free and ample communication between the
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chamber D and the recess 18 in the crown

ring. ... - .
* The under or-outer surface of the shield
ring 2 is recessed; forming a chamber 22 of
such size as to receive. one or more. of the
metallic. packing -rings. - This chamber is
enough larger than the diameter of the pack-
ing rings that they may have a limited .free

movement in-a direction transverse the axis

of the piston rod. The depth of this recess
is such that while the rings are snugly en-
gaged at top and bottom, they are not bound
against movement trangversely of the axis of
therod. L e

. Next outside .of the crown ring-1 is the
ring 5 which I have called the scavenging
ring, as it is provided. with means whereby
the chambper D may be blown out and thus
cleansed of any foreign particles. This ring

.shown a drainage ring 6.

1,317,294

has an inwardly extending web 50 which

forms a bridge piece between consecutive -

pairs of rings 8 and 4. It is also provided

at-one-side- with a chamber 51 to which o

pipe 52 is attached, this pipe being the blow
off pipe, and leading to any -point where it
is desired to convey the steam and foreign
material discharged from the. chamber D.

The chamber 51, with which this pipe
connects, 'is in communication with the
chamber 13, which surrounds the shield ring
2. The pipe 52 would naturally be provided
with a valve, as 53, by which it is controlled.
The hole in the head A through which the
piston rod passes, is not such a tight fit but

that a small space is left through which the
steam may blow.: Whenever the valve: con-

trolling the pipe 52 is opened steam will be
blown out-through the chambers D and 18,
carrying with it any. particles of dirt or
foreign matter which may have found their
way into these chambers. = -~
" The valve for controlling this discharge
pipe may be an automatic valve which will
open if the pressure exceeds any figure for
which it has been set, and also, one which
may be o6pened by hand when desired.  This
would be an automatic snifter valve, and
such a valve as that is indicated as being so
applied in Fig. 12. The valve 53 therein
indicated is of a standard construction and
description of the particular construction
thereof is not believed to be necessary. :
Next outside the scavenging ring 5 1 have
The contacting
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faces of the drainage and scavenging rings

are recessed, as shown at 56 and 62, to receive
a bridge ring 7. This bridge ring is of plain
construction in two half rings, as is shown
in Figs. 10 and 11" Tts inner bore is slightly
larger. than that of the piston rod.  The
drainage ring 6 has a-flange 60 projecting
inward, which is in function the same as the
bridge ring 7, each of which forms a sup-
porting partition between consecutive pairs
of packing rings. This drainage ring 6 has
a drain pipe 61 connected thereto so that any
water which may have reached. this point
will be carried away. . B
" Next outside of the drainage ring 6 is‘the
outer flange plate 8. Through holes formed
in this piece the securing bolts.80 are screwed
into the flange C of the cylinder head. ‘The
drainage ring 6 and.flange ring 8 are pro-
vided with complemental recesses 68, which
secure exact registry. between the rings and
also form an offset surface to better
water passing between them..

The: packing rings are shown as used in -

pairs.  The -uppermost ring of each pair, or
that ring which is nearest to the end of the
cylinder, is shown in face view in Fig. 8.
Each of these rings is-composed of four seg-
ments. The adjacent ends of these segments
are cut, from their inner surface, inward at
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an angle of 45° with the tangent; so as to
make a sharp edged flange 40. The major
part of the ends of edch of the ring segments
is cut so as to parallel the lile part of the
end surface of the adjacent ségment. This
parallelism is, hiowever; not the essential fea-
ture. The essentidl feature is that the outer
edges of the end surfices 41 shall not be
neaver together thai the iniier edges of the
same surfaces, so that; d4s the ring Wweals
down and the ends thereof approach each
other, the small chamber thus forined be-
tween the ends of the segments Wwill remain
opén to thie exterior &t all times.

The 45° angle formed by the exteiior sur-
faces of the points 40 with the tangent, is the
angle which would be employed when the
ring is eiit into four segmenits; While it is
possible to ciit the Fing 1nt6 a different ritm-
ber of segments, ¥ préfer to use four seg-
ments. The angle employed should be stich
as would make this outer surface of thie point
40 parallel with the direction of bodily
movement of the ring imward as its inner
surface wears away:

The points 40 are brought to a shatp edge
and the sharp edges of ddjacent segments
are in contact whert the infier surfaces of the
segments are in contaet with the rod. Urider
ihese conditions; when the inmer surfaces of
the ring segments wear awiy they will move
nearer the center; but the wear whiech per-
mits their movement toward the center of
the rod wears away the points 40 to such a
degiee that the sharp edges of these points
always remain in contact; thus making a per-
fect closure at all times. ‘

With the rings so constricted there is no
recess or cavity directly communicating or
opening into-the piston rod réeceiving space.

There 1s, therefore; no cavity on their inner

surface for the collection of dirt. Further-
more, in case any dirt should get between the
piston rod and these ring segments, it will
have a tendency to force this segment out-
ward. This would slightly open the inner

‘end of the chamber formed between the ring
segments and would permit the particle of

dirt to pass between the adjacent ends of the
segments into the chamber between them,
and thus into the chamber which surrounds
{hem, at which point it can do no harm. I
have, however, provided means whereby dirt
which has been received -into this annular
chamber may be blown out.

In conjunction with the ring formed by
segments such as is shown in Fig. 8, T em-
ploy a ring 3 which, however, has its seg-
ments’ ends cut radially. This ring need be
made only in two pieces. In both types of
rings I provide circumferential grooves in
which are placed coiled springs 20 so that
these rings are held with yielding pressure
against the piston rod.

In Fig. 3 I have shown the means where-

8

by all of the annulas chambers sur‘roﬂnding'

the pairs of packing rings may be blown
out at will. In this view the plane of séction
has been chose and the rings so placed that
the ends of the component segments of the
rinigs are shown. The chambers 13, which
surround the rings, are connected with pipes
9, which pipes are each provided with a
valve 90, by which it may be controlled and
connects with some source of supply of steam
or air under pressure,

At the opposite side of the casing a corre-
sponding set of pipes 91 are shown, éach con-
trolled by a valve 92. The connection of
these pipes with the chamber 13 which is
within the shield ring 2, is by means of a
channel 93 which extends inward within the
body of the scavenging ring 5. By such a
construction it is possible, by opening the
proper valves which are connected with any
one of the spaces 13, to blow steam through
this passage and thus to blow out any par-
ticles of dirt or foreign matter which may
have collected therein. Such 'a provision
ay not ordinarily be required but there are
certain special cases where the water em-
ployed in making steam carries a large per-
centage of foreign matter, and scale is very
apt to form and get into the packing. In
such case, the ability to blow it out may be of
great advantage.

The construction of casing so far de-
scribed has been that employed where it is
composed of a series of rings each of which
is integral and extends entirely about the
piston rod. ' In Figs. 4 and 5 I have shown

* @ casing which is composed only of two parts

10, these being joined upon a plane which 1s
parallel with the axis of the piston rod.

Ti this ¢ase the bridge flanges 70; which
are tiiterposed between adjacent pairs of
rings, are integral with the casing. The
casing is also secured together by means of

“bolts 35, or in any other suitable and con-

venient manner. Such a casing can be
placed upon and removed from the rod
without uncoupling the engine. In the other
type of casing the packing rings may be
easily removed by dropping the casing rings
down.

In Figs. 1 and 2 T have shown one of these
rings, as the scavenging ring 5, as being
provided with a channel 55, lying within the
sides of the bridge flange 50 and extending
from the inner edge thereof adjacent the
piston rod, to the exterior of the ring. A
pipe 54 is connected so as to communicate
with this channel and employed as a means
for the positive introduction of oil to the
packing.
~ Any suitable means whereby oil may be
forced through this pipe to the packing may
be employed. In this way the oil may be
applied directly where needed to the interior
of the packing instead of the piston rod out-
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side of the packing, trusting to a sufficient

part thereof being carried inward. where -it
isneeded. . . oL o
- What I claim as my invention:is:. -
1. In a metallic packing for rods, a shield
ring having its surface toward the pressure
coned and ‘closely fitting -about. the rod, a
casing: member. having a recess inclosing

- said shield ring and blow off connections ex-
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tending from said recess. . = -

2. In a metallic packing for rods
bination with segment rings, and a’casing
having recesses for said. rings of a. size to
form an annular passage about the rings,
of means for blowing steam. through said
annular passage. e S

3. The combination with: a metallic pack-
ing for rods of a shield ring closely fitting
about the rod next to the cylinder head and
a_casing member having a recess for said
ring -of an excess diameter to form an an-
nular space extending about said ring  to
permit diametrical shifting of the ring, said

_parts having contacting surfaces which are

perpendicular to the axis of the. piston rod
and grooves extending across these surfaces
and connecting said annular space with the
exterior surface of the rod, and the casing
having a blow off channel leading from said
annular space. . 2T

4. In a metallic piston rod packing, a
shield ring placed about the rod next to the
cylinder head, a casing member having -a
recess for the shield ring .of a diamecter
greater than-the ring to thereby form an an-
nular space outside the shield ring, within
which the shield ring may freely shift later-
ally of its bore, said parts being constructed

the com- -

1,317,294

to maintain free communication at all times

between said annular space and the piston
‘rod bore of the cylinder head, and also hav-

ing -a blow off channel leading from said
annular space.. ’ TR S

40

B, A metallic packing for rods comprising

a_shield ring fitting closely. the rod and
having a ring receiving recess, rings in said
recess, and- a. casing member having a re-

45 -

cess receiving the shield ring. and:leaving «:

a passage surrounding the said shield ring

and means for freely blowing steam through

sald passage. ' .., - Sl e
6. A metallic packing for rods comprising

50

acking rings, :a shield ring having a recess
&N S =3

for the. packing rings and interposed be-
tween the packing rings and the pressure,
and a crown ring interposed between the
shield ring and the pressure and having a

55

recess of greater diameter than the shield :

ring in which said shield ring is placed,
said rings having passages connecting said
recess in the.crown ring with the rod space
and also a blow. off connection. S

7. In a metallic packing, in combination,
packing rings, a shield ring having a recess
for the packing rings in its side away from
the pressure, a crown ring between the shield
ring and - the pressure having a recess of
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greater diameter than the shield ring and a

blow off connection with said space, and
also having bearing engagement with the
pressure receiving face-of the shield ring
and channels connecting the shield-ring-re-
celving recess with the rod receiving space.
Signed at Seattle, Washington, this 2nd
day of July, 1917. ST ,
: -~ EDWARD P. HILDEBRAND.

Copies of this patent may be obtained for‘ﬁve cents each, by addreésing the “Commissioner of Patents.
’ : : : ‘ - Washington, D, C.” ' - :
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