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Application filed March 16, 1886, Serial No. 195,455, (No model.) Patented in England March 20, 1885, No. 3,608; in France Novem.
ber 20, 1835, No. 172,420; in Belgium November 21, 1883, No. 70,947 ; in Germany November 21, 1835, No. 35,363, and in Italy June

8, 186, No. 19,732,

Lo all whom it may concern: -

Be it known that I, JoRN WATTS, a subject
of the Queen of Great Britain and Ireland, re-
siding in the city and county of Bristol, Eng-
land, have invented certain Improvements in
Metallic Pistons, Valves, and Pump-Buckets,
(for which I have obtained British Patent No.
3,608, dated March 20, 1885; French Patent
No. 172,420, dated November 20, 1885; Bel-
gian Patent No. 70,947, dated November 21,
1885; German Patent No. 35,363, dated No-
vember 21, 1885, and Italian Patent No.
19,732, dated June 8, 1886,) of which the fol-
lowing is a specification.

My invention relates to pistons, piston-
valves, and pump- buckets having packings

consisting of divided or split rings expanded:

against the cylinder by pressure of springs
from the inside.

The object of my invention is to so form the
sald Tings that they have a better springing

action and give a truer wearing of the cylin-

der than Is the case with such piston-rings and
pistons, or the like, as hitherto constructed.

In cases where it has been proposed to form
the said rings by dividing them in several
places at their circumference, it has been pro-
posed to cast a piece with loops at the back
over gaps formed in a ring which is V-shaped
on its outer side and engages in a correspond-
ing recess on the inner side of other rings,
which form the actual packing-rings, and these
rings have only been proposed to be split in
one place after the manner of what is known
as the ‘‘ram’s bottom ring.”” Such an ar-
rangement 18 described in the specification of
Swain’s British Patent No. 989 of May 4,
1858. This is expensive to make, and does
not give the approximately-true expansion in
a circle which it is my object to attain.’

I am aware that it has been proposed to cast
a plece having the outline of the ring, and
with lugs or projections inside, which are af-
terward bored out to constitute loops, the ring
being then slit through from the exterior.
Such an arrangement is deseribed in the speci-
fication of British Letters Patent to Thomas
Moy, No. 977, dated March 19, 1874. This
mode of forming the said rings is objectiona-
ble and does not attain my object,

| ing of the metal to form the loops results in a

very 1nefficient springing.

It is the object of my invention to overcome
these objections and to construect a piston with
rings so combined together that they form,
themselves, the whole of the bearing-surface
on the eylinder, and expand in a true or ap-
proXimately true circle and constitute a prac-
tically steam-tight closure.

I will describe my invention with reference
to a piston for a steam-cylinder, from which
its application to pistons, piston-valves, and
pump-buckets generally will be readily un-
derstood.

According to my invention I make each ring
Or component member of the periphery or
bearing-surface or packing of the piston of a
metal ring divided in more than one place and

| having a loop or connecting-piece or loops or

connecting-pieces of metal cast on the internal
side, tending to press the parts of the ring out-
ward. I cast the ring with the loop or con-
necting - piece or loops or connecting - pieces
thereon in the form of the loop itself; and I do
not bore it out, as hereinbefore mentioned, as I
find that when the ‘‘skin’’ of the nietal is re-
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tained upon the inner side of the ring that a

most elffective, improved, and lasting spring-
ing action of the loop outward is obtained. I
then cutor divide thering at the part or parts

between where the loops or connecting-pieces

Join the ring, or where they merge into or be-

30

come partof the ring. This cutting or divid-

ing removes a part of the metal and allows the
ring to be compressed and turned to its work-
Ing diameter, it afterward being released.
Where a number of these rings are used for
building up pistons, in order to prevent leak-
age through the divided portions of the rings,
I place the divided part of one ring opposite
an undivided part of the adjacent. ring or
rings, préferably forming loops or connecting-

QO

pieces at parts between and alternating with

each loop or connecting-piece and severed part
of the rings, as hereinbefore described, the
parts of the rings where these intervening or
alternating loops or connecting-pieces oceur
not being severed. When the rings so formed
are placed together, the loops at the undivided

95

as the bor- | part of the one ring are placed opposite the 100




leeps at the divided paurt of the adjaeent rmg '

or rings, so as to prevent passage orleakage of
ﬂuld from side fo side of the piston.

The ring or rings formed as described is or
are provided with covers or junk -rings at
the upper and lower sides, and are or may be
operated in the same manner as ordinar y Ppis-

'. - tons or the like are operated.
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I do not limit myself to the use of any per
ticular number of rings with each piston, pis-

ton-valve, or pump- bucket as one or more may

be used, as may be 1equ1red in any particular

case; _bub the whole of the bearing-surface of

the piston or the like upon the eyhnder should

be composed entirely of the ring or rings.

The casting of the loop gives a greatly -im-
proved outwardly-springing action, owing to
the unbroken skin of the metal, as described,

while the division 6f the actual bearing ring

or rings at more than one place gives an ex-
pansion of the ring or rings in a true or prac-
tically true cirele, or much more nearly ap-

proaehmg a true circle than is the case with
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the ring or rings divided in only one place;

‘and in order that my said invention may be

fully understood, I shall now proceed. more
parbleula,rly to deserlbe the same, and for that
purpose shall refer to the several figures on the

annexed sheets of drawings,the same letters of

reference indicating corr eSpondmg parts inall
the figures.

- Figure 1 shows one of the simple packing-

rings constructed according to my invention,

E being the ring divided at e, and prowded

‘with loops G, eonneeting the divided ends of
the ring,so as to have an outwardly-springing

action upon them. The loops or connecting-
pieces G are castin one with the ring E, in the

form shown in the figure, as I find that it is.

necessary to produce and leave intact a skin

on the inside of the loops, whleh skm 18 pro-

......

scribed,
Fig. 218 a transverse seetmn and Fig. 3 is
alongitudinal section,of ELplStO]l pr ovided with

two rings and built up according tomy inven-
The portion of the cylinder shown 1s

marked A, while B is the piston-rod, and Cis
the piston- bedy, between which and the junk-

ring D the rings Eare secured by the bolts F,

screwing intothe squared pieces f, held in the
squared recesses in the part C?, which fills up
the space left by the rings between the piston-
body and the junk-ring, the said part C*being
screwed on the piston-body, as shown in Fig.

- 3. Each ring E 18 divided at ¢ ¢ in two places,

60

and the parts are connected by loops or con-

necting-pieces G G, cast thereon,which act as
springs to force the parts of the rmcr outward

N against the interior of the eyllnder A. The

rings I have shown are of a channel form in
section, which form 1 prefer but the section

may ef course be varied, as desired, and, as

before stated, there may be one ring or two or
more than two rmgs for each plston

Mid- |

353,522

way between each of the d1v1smns in the rmge -

there are formed loops H H, so that when more

| than one ring isused, when the rings are placed
together, as shown in the drawmﬂs, a closure

is fm med to prevent steam or other fluid leak-

of the rings ate.
used, are arranged as shown clearly in the

fitting-piece 1s net recessed, and in which a
much larger number of d1V1ded parts and con-
necting and intermediate loops are shown.

‘The parts in these figuresare marked with the
same letters of reference as are used to indi- -
‘cate similar parts in the precedmg figures.

In Fig. 6 I have shown four rings, tegether
with the divided parts of the two outer rings

vided parts of the two “mid- rings being situ-
ated in other longitudinal lines mldway be- .

tween the longitudinal lines in W]lmh the di-
vided parts of the outer rings oceur.

I have

7¢

1ng:-past the piston through the divided parts . -
The rings, when Several are
drawmgs so that the divided parts and the
corresponding loops or ‘connecting-pieces of
‘one ring are over the parts which are not di-
vided, but which have eorrespondmn* 100ps or
-eenneetmg pieces. |
Figs.4and 5 are snmlar views to those shown |
in Figs. 2 and 3, in which the piston-body or

8o
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shown in this Fig. 6 in the dra,wmﬂ's a spring,

h, bearing upon the parts h2 which are for med,
on the two inner rings. - Several of these

contact with the outer rings and the outer
rings into close contact with the junk-rings.

springs are used at equidistant portions of
| the rings to press the inner rings into close

As an example of a variation, I have shown
at Fig. 7 a ring divided at more than one place,

but with 01113 one loop. This figure serves to

the ring at more than one place with but one

105
illustrate not only that it is possible to divide

connecting-loop, but also that the loop may

| take any eonvemenb form. - It 18 here shown -
ring and a,fterward compress the ring and turn
-1t to its working dlameter, as her embefere de-

as being much enlarged and made concentrie
with the packing-ring H.
Fig.

equlvalent of the loops hereinbefore described
1s provided, by meansof an inner ring, G, with

connecting pieces, arms, webs, or strips g, con-
necting thereto each divided part of the ring
E, so that the said connecting pieces, arms,

It5

webs, or strips serve as outwardly-pressing -

springs to keep the rings in close contact with
the cylinder, with the piston-valve, or pump-

bucket for which a ring or 111:10*8 thus con-
structed is or are used. -- |

I claim as my invention— .

1. The mode herein described of- makmg"l'
125
the part of the ring which in work bears on

metallic piston- rings and the like by casting

the cylinder with'internal loops, cast to leave
a skin on the inside of the loops, and then ~  °°
'euttmg the parts of the rings at W]llch the

loops are situated, and then compressing the

hereinbefore set forth.
2. Inapiston, plsten valve or pump bueket

9o
| situated in the same longitudinal line, the di- -

95_ |

110 .

8 shows a modlﬁcatloh wherem the I

Ico
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130 .
ring to contract or close the gaps, and then |
turning the ring to its proper diameter, as
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the combination of a ring or rings, E, divided | spring-loops, a junk-ring, and piston-body,

In more than one place and provided with
spring-loops, the piston-body C, and junk-ring
D, with intervening piece C?, and pieces f

b

5 and screws F, substantially as hereinbefore
described.
3. Inapiston, piston-valve, or pump-bucket,
the combination of a ring or rings, E, divided
In more than one place and provided with
10 Spring-loops, with the unrecessed piston-body
C, junk-ring D, and securing-serews F, sub-
stantially as hereinbefore deseribed.
4. In pistons, piston-valves, and pump-
buckets, the combination of rings E, divided

15 in more than one place and provided with |

and means for securing them together, with
springs &, and bearing part 2* on some of the
rings, substantially as and for the purpose
hereinbefore deseribed. 20
~ Intestimony whereof'I have signed my name
to this specification in the presence of two sub-

scribing witnesses.
JOHN WATTS.

Witnesses:
W. M. KEMP, |
41 Broad Sireet, Bristol, Accountant.
WM. DAVIES,
18 Terrell Street, Kingsdown, Bristol, Solicitor’s
Clerk,
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