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UNITED STATES

PaTENT OFFICE,

HENRY D. DUNBAR, OF SPRINGFIELD, MASSACHUSETTS.

IMPROVEMENT IN METALLIC PACKING FOR STEAM-PISTONS.

Specifieation forming part of Letters Patent No. 50,697, dated October 31, 1865.

To all whom it may concern s

Be it known that T, HENRY D. DUNBAR, of
the city of Springfield, in the county of Hamp-
den and State of Massachusetts, have invent-
ed a new and usefnl Improvement in Metallic
Piston-Packing ; and 1 do hereby declare the
following to be a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, in which—

Figure 1 isa plan view of a piston-head with
my packing applied, the piston-head eap being
removed. Fig.2is a diagram to exhibit the
action of the segmental elastic ring. Fig. 3is
a cross-section of the elastic packing and cen-
tral ring, showing the relative position of the
parts. Iigs.4 and 5 are enlarged views of the
joints of my segmental rings.

The nature of my invention consists in mak-
ing the elastic metallic packing-rings for pis-
tons in segments and placing Detween two of
said segments an elastic device or spring which
shall keep all the other adjoining ends of the
several segments in close contact with each
other, as shown in Fig. 1, so that while the
exterior form of the packing-ring may freely
depart from that of a circle in order to adapt
itself to irregularities in the bore of the cyl-
inder, still the several ends will always remain
in contact and form close joints, through which
steam cannot leak,

It also consists in so forming the central and
packing rings that the outward pressure of
the steam within the piston-head may be lim-
ited and regulated so as to reduce to the mini-
muim the amount of friction between the pack-
ing and interior surface of the eylinder con-
sistent with a steam-tight joint.

It also consists in a mode of coupling the
ends of the packing-rings so that the expan-
sion and movements of the said ring may be
limited.

That others may understand the construc-
tion and operation of myinvention, I will par-
ticularly describe it.

Ipropose to construct the piston-head in any
suitable way and to use the solid uncut ring
described and patented to me in my Letters
Patent of August 14, 1860, and reissued July
18,1865. lalsoproposeto use segmental rings,
as described, and patented as above; butIdo
not consider it necessary to use double rings,
as therein described, for the reason that with

Iy present improvement in construction the
Jjoints or cuts of the ring are always keptclosed,
so that no steam will leak through them, and
it is not, therefore, necessary to havesaid joints
covered by another elastic ring.

Arepresents the piston-head, and B the solid
uucub | -ring described in my patent above

- mentioned.

Cisthesegmentalring, of which there should
be two, one on each side of the web of the -
solid ring B.  The object attained by cutting
the ring C into a number of parts or segments
is the superior facility with which a ring so
constructed adapts itself to any irregularities
of the interior surface of the eylinder. An
elastic ring having only one cut will conform
to simple inequalities of size or interior diam-
eter so long as the surface remains truly cy-
lindrical; but such a ring will not conform to
those other irregularities which are simply of
surface and do not extend entirely around the
cylinder. The action of the cat ring in this
respect is illustrated in Fig. 2, whereby it is
seen that a small protuberauce, as at @, will
cause the portion of the ring C at that point
to yield, while the friction-snrface of the pack-
ing is not disturbed beyond the limits of that
particular section. A slight depression of the
surface, as at b, will have the opposite effect,
allowing that portion of the packing to expand
and fill that space as it passes, and the greater
the number of the sections of the ring C the
more perfect will be this action.

In ofder to permit the segments of the ring
C to rise and fall in the manner specified, it
is necessary that they should not unitedly be
quite equal to the interior cireumference of
the eylinder, and if they are left loose and de-
tached from each other, steam may leak through
either one or all of the joints at their ends.
This must be guarded against, and it may be
done by a second elastic ring, as in my pat-
ent of August 14, 1860, which is costly, or by
covering all of these joints by elastie plates,
as hereinafter described, which is also costly,
as well as tronblesome. My present improve-
ment provides for this difficulty by placing be-
tween the contiguous ends of two of the said
sections, a spring of sufficient power to force
the other contignousendsofthe several sections
together and always keep them in contact. In
this way but one open joint remains to be pro-
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tected, and this I deem it more economical to
cover by a thin plate of metal secured to one
section and overlapping the end of the other,
as shown at d, Figs. 2 and 3.

In order to retain the segments of the ring
C always in position when the pressure of
steam behind them is taken off, I, as hereto-
fore, iniroduce the spring E, though it may be
considered preferable in some cases to couple
the ends of the ring C by means of the link I,
Fig. 4, or an equivalent device.

It is common to admit steam from the c¢ylin-
der bebhind the elastic packing-ring in order to

increase its pressure against the interior of the

cylinder during the time when that ring is re-
quired to act,and contrivances have been made
designed to regulate the amount of said press-
ure, so that no more may be exerted than nec-
essary to secure a steam-tight joint; but so far
as my information extends all such devices are
wore or less complicated. I proposetoaccom-
plish the same purpose by varying, as may be

found proper, the relative areas of frictional

surface and steam-pressure surface behind the
ring, as is clearly shown in Fig. 3. I there
show the packing-ring made with an L.-shaped
section, the horizontal flange g overflapping a
corresponding shoulder of the solid ring, and
the edge & of the vertical flange exposed to the
steam-pressure, the two vertical surfaces at &
forming a steam-tight joint, so that no steam
will gain admittance tothe spacembehind the
flange g. With this arrangement of parts it
isevident that the amount of friction between
the outer surface of the packing-ring and the
interiorsurface of the cylinderdue tothesteam-
pressure may be reduced aud regulated in ac-
cordance with the lights of experience applied
to any individnal case.

- Ttis a common practice to insert pins or simi-
lar devices for the purpose of preventing all
endwise movementof the packing-rings. This

is done to prevent the possibility of the open
joints ever coming opposite each other, so as
to admit a passage of steam through the pack-
ing. This is a necessary provision; but the
packing and surface of the cylinder may in
consequence wear in ridges, and to prevent
such an effect I prefer to allow the packing-
rings as much endwise motion as consistent
with safety, and I accordingly provide a slot,
p, Figs. 3 and 4, in which the head of a pin
rests, so that the ring may move back and forth
to the extent of the length of said slot.

Having deseribed myinvention, what I claim
as new, and desire to secure by Letters Pat-
ent, is—

1. The segmental packing-ring C, in combi-

nation with a spring or equivalent placed be-

tween two contiguous ends of thesegments, for
the purpose set forth..

2. In combination with the segmental pack-
ing-ring C, the L-shaped plate d, to cover the
joint, substantially as described.

3. The link T, in combination with the pack-
ing-ring C, substantially as described.

4, The arraugement of the parts by which
to vary the relative areas of the frictional sur-
face and steam-pressure surface of the seg-
mental packing-ring C,for the purpose of regu-
lating and reducing the effect of such pressure
to the lowest point consistent with the proper
action of the packing-ring, substantially as de-
seribed.

5. In combination with the elastic packing-
ring of a steam-piston head, the slot p, with
its stop or pin, for the purpose of allowing a
limited cirenlar motion of said ring, substan-
tially as described.

HENRY D. DUNBAR.

Witnesses :
R. D. O. SMITH,
- EpMm. F. BRowN.
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