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- UNITED STATES

WILLIAM BUCITANAN,

JMPROVEMENT IN

PatenT OFFICE.

OF NEW YORXK, N. Y.

PISTON-PACKING.

Specification forming part of Letters Patent No. 49,838, dated September 12, 1865,

To all whom 1€ may concern:

Be it known that I, WILLIAM BUCHANAN,
of the city and eounty of New Yorlk, and State
of New York,have invented 4 certain new and
useful lmprovement in Pistons; and I do here-
by declare that the following is a full and ex-
act description thereof. .

The accompanying drawings form a part of
this speciflcation.

Tigure 1 is a side elevation of the piston and
packing. Tig. 2 isa cross-section on the line S
Sin Fig. 3. Fig. 3isa longitudinal section on
theline T T in Fig. 2. Fig. 4 is a view of the
tongue-piece D detached.

Stmilar letters of reference indicate like
parts in all the drawings.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
seribe its constraoction and operation by tlie
aid of the drawings and of the letters of refer-
ence marked thereon.

A is the Dody of the piston, and AS the
flange thereon. AZ?is the follower, which is
confined in the ordinary manner by bolts a.

Bis a casting in the form of a ring, and
which I term a “buall-ring.” Itis fitted tightly
by scraping or grinding tothe innerfacesof the
flange A’ and the follower A? so that steam
cannot pass. Itis recessed or grooved on the
exterior, as indicated. T have designated the
central projection or ridge b and the ridges at
the edges by b aud %

O and C? are rings of rectangular section,
which, with the aid of a tongue-piece adapted
to each, described below, forms the packing
proper. The width of each packing-ring €
and C? coincides with the width of the groove
or space between the ridge band ¥ or b%. Tach
packing-ring is cut or divided at oue point, as
indicated, and it is narrowed near that point,
and is also diminished in depth, as indicated.
The depth or radial thickness of each of these
packing-rings is something less than the depth
of the groove in which it is fitted.

Each packingringis provided witha tongue-.
picee, D, which prevents the passage of steam
through the joint in the packing. The con-
gtruction of this tongue and its applieation rel-
atively to the adjacent surfuces of the packing

areveryimportant. A portion,d, estendsacross
the entife thickness of the packing, o nd.seuvas
to prevent the tongue-piece from slipping out !

of place. The surface d’-is exactly parallel to
theridge I/, and the corresponding faces, ¢/, on
the narrowed part of the packing-ring are also
parallel to the said ridge. It follows that the
packing-ring may expand and contract to a
considerable extent by sliding the surfaces ¢/
against the surfaces ¢/ without opening any

joint between these surfaces. ‘

There is a part of each tongue-piece ID which
extends across the whole width of the groove
under each end of the packing, as represented.
Its cuter faces, d*, are exactly concentric with
the axis of the piston. The corresponding
faces, ¢*, on the inside of the thinned part of
the packing, near the ends, are also concentric
with the same axis. It foilows that the pack-
ing-ring may extend and contract to a consid-
erable extent Ly sliding these faces ¢* against
the faces d* withont opening any joint or es-
cape for stean at those points, The depth of
the entire tongue-piece is about equal to the
full depth of the groove in which the packing
lies. There is a groove, 1, on the under side
of' the tongue-piece, as represented.

Holes M are formed in the piston on both
faces, as represented. Corresponding holes, N,
are formed in bull-ring B, and are made to coin-
cidein positionexactly with the holes M,adowel
being fisted in the piston and in the bull-ring to
prevent their changing their positions rela-
tively to each other. The holes M and N allow
the steaimn to enter from one face of the piston
and fll the entire space under the packing-
ring O’ and its tongue-piece D. The corre-
sponding holes on the opposite side of the pis-
ton allow the steam to enter in a similar man-
ner and fill the space under the ring C* and
its tongue-piece D. The pressure of the steam
on either face of the piston therefore serves
tohold the packing on that side, including the
ring.and the tongue-piece, out against the in-
terior of the eylinder. When the pressure of
the steam is relieved ou that face these parts
may yield inwardly. The admission of steam
to the opposite face of the piston produces
corresponding ontward pressure ou the other
set of packing. The steam cannot How past
gither set of packing when thus foreed ontward
by its pressure. As the packing wears, aud the
interior of the cylinder also wears, the pack-
g mns (7 aud € gradaally expand them-
selves, and the tongue-pieces also. gradually
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move outward radlal\ly in the piston; but this
action /may proceed to o cons:derable extent
without indueing leakage, becanse the faces ¢/
can slide steam-tight on the faces!d!, and the
faces: ¢* can’ also slide steam tlght on 'the
faces d*.

Thave applied: my plston with isuecess and
‘msed it/ for:a considerable period on a locomner
' tive using steam at a pressure of one hundred

pounds and upward and ‘working at high ve.
locities. I made the bull-ring Biof such dimen:
sions as to! apply in an ordingry piston.
“made the packing-rings C/and (¥ each half
' anineh wide-on the face and half an inch deep.
I'made the grooves in which they fitted five-
- eighths of an inch deep, and made the steam-
tight faces ¢! @’ about rone and a half inch in
length on each side of the dividing-web or
thinned: part d. . IT'made the steam-tight sur-
" face d*somewhatiless in length and extended
the tongue-piece under the entire body of the
packing-ring, beyond this thin portiowu iof the
packing-ring, as indicated in Fig. 2./ The pack-
ing-rings C4C*and their.respective : tongue-
_piecesD were allof ordingrycast-iron. I found
no diffieulty in introducing ' packing:rings of
this dimension in a piston of sixteen inches in
inches in diameter by springing them in.
It will belevident that my packing will ial-

lowiof warious modifications in material and |

in dimensions, /I propose to use this: piston
not 'only for locomotives and other steam-en-
i1 gines, but forair-pump sand other pumps and
engines where pistons are required. :

111 do noticonsider ithe groove Eiabsolutely
essential to.the success of  the other: portions
of myinvention.  Itisimportant that the steam
shall enter under the tongue-pieces D and
force them outward with the same promptness
as the packing-rings to which they are fitted,
In most instances the steam might do this
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without the grooves E; but 'the preqence oft
these grooves renders it absolutely certain that |

(thie steam can enter| freely at each end of the

fongue-pieces, The moment the steam has en-

tered into! thisi grooveit exerts a pressureout-
ward, and immediately lifts the ! touguné-piece
and allows thaesteam to enter under. the whole

rof its wnder oy inner sarface,  The side ridges,

U’ aind %, when onge fitted by grinding against
the correspondmg faces of the piston, require
no further labor, There is no friction on those
surfaces to indnce wear, and the packing- rings
" @?, with their correspouding tongue-pieces,
may be exchanged as often -as s necessar.)
without involving any-grinding. ’

Having now fally described my iuvertion,
what I claim as new therein, and dusxre toige:
cure by Letters Patent, is ag follows:

1. In combination W1th a piston, ‘A’ Af" the'
single 'bullring B, formed separate from the
spiderof theplston andbaving thethree ridges
b bt VP iwith suitable packing in the spaces be:
tweeu the ridges, substantially as and for the
purpose herein set forth.:

2./ A ‘tongue-piece, D, adapted to defend
the joint: in ithe- packmg-lmg (/'against the
passage of isteam both longitudinally and ra:
dially; substantially in the manner anil for the
purpose herein set forth. '

1 8. The surfaces d''d* ion the tongue piece
D, inrcombination with the surfaces ¢/ ¢* in the
packin g-ring C/; arranged substantially in/the
manne1 and for the purpose herein set forth.

. The groove E undei the! tongne-piece D,
'md adapted tol insure’ the admission of the
fluid, substantially as and for- the purpose

specified.
WM. BUC_HANAN.
Witnesses: )
S. HOSFORD,
K. W. SL‘ETSON




