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To all whom it may concern:

Be it known that we, JOHN ADDY HOPKIN-
SON and JOSEPH HOPKINSON engineers, sub-

~Jects of the Queen of Great Bntam and resi-

[O

£5

20

30

35

40

45

dents of Huddersfield, in the county of York,

England, have mvented certain new and use-'

ful Improvements 1n Water-(xages, (for which
we have obtained Letters Patent in Great
britain, No. 1,435, dated January 27, 1890; No.
6,141, dated Aprll 22, 1890, and No. 19 196,
dated November 25, 1890,) of which the fol-
lowing is a speelﬁeatlon reference being had
to the accompanying drawings.

Our invention relates to Watel gages of the
kind or class wherein automatic valveq are
employed, which in the case of breakage of
the gage-glass will immediately close the pas-
sages and thus prevent the escape of water
and steam.

Our said invention is designed to increase
the efficiency of such Wa.ter-n'ages, to permit
the ready removal of the valve and thus fa-
cilitate the inspection of the same and the
cleaning of the ways or passages without the
necesslty for taking the gage to pieces, and
to afford large and pr aetwal thoroughfares or
ways for the flow of the water and steam to
the gage-glass. Moreover, in our improved
gages a heavier ball can be used in the water-
arm than in gages as heretofore construeted,
whereby we insure that it shall not be possi-
ble to trap or indicate a false water-level in
the gage-glass, as will be hereinafter fully ex-
plained.

An important feature of our said invention
18 the employment, in combination with a
spherical valve or ball, of an inclined surface
arranged within the body of the gage-cock in
such a manner that while the gage is working
the ball-valve will rest thereon, and will be.
retained within the gage-cock by a suitable
SCrew oOr cover provided for the purpose.
When the said screw or cover is removed, the
ball will roll down the inclined surface and
out of the gage-cock through the hole, which
1s opened by the removal of the said screw
or cover. T'he ball is kept in its place rest-

ing against the end of the screw-plug, which

1s all that requires to be removed to release

so the valve. The said surface or floor for the

| ball has, moreover, slots, grooves, or aper-

tures so arranged that there is a compara-

tively large free passage for the water under-

neath the ball-valve, therebyinsuring thelift-
ing of the said ball valve to its seat by the 55
1ush of water when the gage-glass breaks.
Moreover, the said slots or apertures are 8o
arranged that the passages of the water-gage
are not obstructed by the said sarfaceor ﬂoor,
and free access is afforded to the said ways 6o
or passages tor cleaning the same. The said
Inclined " surfaces are in some instances
formed upon an extension of the drain-
cock or try-cock. In other instances the
said inclined surfaces are cast or otherwise 65
attached to the interior of the gage-cock

or on a loose plug constructed to screw into

the gage-cock from below. The object of
having these surfaces inclined is that the
ball when the plug is removed will roll out 7o
automatically. They may be arranged at
any desired angle of inclination or if in

any case 1§ Should be found convenient to

arrange them horizontally they may be so ar-
ranged so long as suitable provision is made 75
for removing the ball from the gage and for
the free passage of the water pdSB or_below
the ball while the same is resting on the said
surfaces.

Our invention also comprises placing such 8o
a ball and seating in the steam-arm of the
gage.

Inautomatic water-gages as heretofore con-
structed there is an element of danger aris-
ing from the possibility that under some cir- 83
cumstances the automatic valve will ecut oft |
communication between the boiler and the
gage-olass at a time when free communica-
tion between them is essential to the proper
action of the gage. This danger arises from go
a preponderance of pressure in the lower
or water-arm over and above that in the up-
per or steam arm, such preponderance being
due to the head of water in the bmlel &bove
the level of the water-arm. 05

Another object of our invention is to con-
struct a water-gage so arranged in respect
of its automatic valve in the water-arm that
the weight of the said valve in relation to
the maximum pressure tending to keep the 100




':égaﬂe-ﬂ'lass is mfsact and empty ov partlally
~empty of water it will not remain in that |
position, but will immediately drop from- its |
- seat, and will thus automatically restore the |
- connection between the water-arm and the |
- gage-glass. The pressure tending to keep the |-

- valve to its seat is chiefly due to the prepon- |
derating column of water.
- derating column of water” wemean a column |
~having a length equalto the head of water in |
the boiler above the level of the valve and-
‘an area equalto that of thevalve-seat. |

In water-gages as heretofore constructed a
rmg, washer, or annular piece has in some
~ Instances been employed in the top or steam
arm havinﬂ' a hole of conmderable less area

~objectionable, as the said ring or ann?ular |
plece forms a permanent contraction of the
| bteam-»thormwhfale 1t, in faet rmeasures the_
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age of the glass

. safety.

glass Such an arrangementls however vary

thrown to its seat when blowing through the
top or steam arm, but only closes the thor-
oughfare when the gage-glass breaks.

In the accompanying drawings we have
shown howoursaid invention may be conven-
iently and advantageously carried into prac-
tice.

Figure 11is a side elevation, partlally in sec-
tlon of a water-gage constructed according
toour invention. Fig. 2 is a front elevation
partially in section, of the lower or water arm.
Fig. 3 1s a section on the line 2 x, Fig. 1, and
FFig. 4 shows a slight modlﬁcatmn hermnafter
deqcrlbad

Like letters of reference 1udlcate corre-
3p011d1ng parts thronghout the drawings.

A 1s the upper or steam arm, and B the

lower or water arm, of the gage, the salid arms
being connected by a gage-glass C in the usual
manner,

D D are the pluw-cocks, and I is the try-

- cock. The try-cock is lengthened beyond the

screwed portion which serews into the water-

~arm B, and its upper end is inclined to form

- two ledges with parallel edges c

a sloping floor a. The said floor is provided
with a deep groove or channel b, which forms

A ball d,

'Wa are thus enabled more:
- effectually than heretofore to blow through
“the top arm and glass with the steam from
. the: boiler, while in case of breakage of the
~gage-glass the steam-cock can be shut with.
Moreover, in our improved water-
gage the valve is so arranged that it is not

. Bv the “prepon- .'

| valve cloaed shall be such that if the valve is | for closing the orlﬁee ¢, leading to the gage-
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| glass, is placed in a cavity f, pmwded inthe

water-arm aud rests 01;_1 the aald edges C and_

openec’l by bhe 1*emova1 of the said plug The;

water-passages in the gage-cock may then be

cleaned in the usual manner.. It is obvious

that the hole through which the ball may be
i removed need be but shghtly larger in diame- |
| "l‘herefme in an or- .

tofore

The ,sa1d ball can be 1naerted and TO-
moved through the hole usually provided for
_permlttmﬂ* the elaamnﬂ' of the ‘water ways or
passages.
| the mehnad surfacea in sueh a 1)051131011 that
|1t does not obstruct the usual thoroughfares

- "reaaon e:)f lts restlng upon mcllned adges, wllli |
{ The weight of
-zl_;he ball d is so proportloned m_ relation tothe
area of the passage e, leading to the gage-
|- glass, that it shall always be able to overcome
the preponderance of p
‘arm above that in the steam-arm due to the
‘head of water in the boiler above the level of

the water-arm, which preponderance of press-

ure tends to keep the valve to its seat—that

is to say, to the mouth of the passage e—
should it be thrown thereto when the gage-
glass is intact, but empty or partially empty

of water.

A further advantage arising from our in-
vention is that the valve, being much heavier
than in gages heretofore constructed, there
is less liability of the same to adhere to its
seat by reason of dirty or bad water.

We wish it clearly understood that we do
not limit ourselves to any precise or particu-
lar ratio or proportion of the diameter of the
ball to the area of the tube or column of wa-
ter.
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It is the weight of the ball relatively to

the pressure due to the preponderating col-.

umn of water that we have to ascertain and

determine—that is to say, whatever may be
the height or weight of such column or the
area of the tube and seat-aperture, the ball

must, according to our mventmn, be of such

125

a welght as to overcome the maximum press- .

ure tending to keep it to its seat, except when

the glass is broken, as above sat forth.

130

As shown in Fig, 4 we sometimes prowde a

screw-plug in the suie of the gage, and in this
instance the floor on which the ball rests will
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be inclined only toward the side of the gage
provided with such screw-plug. When this
construction is used, we provide a cleaning-
plug at the front of the gage in orderthat the

5 waler-passage may be cleaned out from the
front. | | | -
In addition to the connection formed by the
gage-glass we also connect the upper and
lower arms by means of a supplementary

1o pipe or tube H, of metal or other suitable ma-
terial. This pipe is preferably constructed
In two sectious /v 2/, one of which is arranged

to slide within the other, a stuffing-box -and
gland h* being provided to prevent leakage at

15 the jointand to allow of expansion. Thesaid

sectlons are screwed or otherwise attached
the one to the upper arm and the otherto the
lower arm of the gage, each at a point between
the gage-glass and the plug-cock. This con-
20 struction of tube allows of accommodation to
sult gage-glasses of different lengths. As
shown in Fig. 1, the connection through this
tube between the top and bottom armsis un-
der normal conditions closed or partially

25 closed by a valve or ball %, resting on the top

of the tube /. The upper end of the said
tube 1s preferably inclined, as shown in Fig.

3, and the ball is retained thereon by a screw .

J-and it is obvious that the ball may be taken
30 out at the side of the gage when the said
screw is removed. Moreover, the said ball or
valve lies within a deep recess &, formed in the
upper arm 80 as to allow of an unobstructed
thoroughfare between the boiler and the gage-

35 glass above the ball. Therefore on opening

the bottom or try cock E and closing the plug-
cock D of the water-arm a full discharge or
“blow - through” of the steam is insured
through a way or thoroughfare the area of
40 which is equal throughout to the full area of
the orifice through the plug of the steam-cock
D, just as though no automatic valve werein
the top arm. Should the gage-glass break,
the ball or valve d in the bottom arm is im-
45 mediately forced against its seat—that is,
against the orifice e—and thereby prevents
the escape of water, while the pressure from
the bottom arm acting through the aforesaid
supplementary tube on the under side of the
5o ball or valve 2 in the top arm and assisted by
the escaping steam, forces this ball or valve
against a seat /, formed by the edge of the
thoroughiare leading to the gage-glass, there-
by closing the communication between the
55 boiler and the glass and preventing the es-
cape of steam. Instead, however,of allowing

the steam-thoroughfare to be entirely closed |
by the ball 2, we prefer to provide a small

subsidiary hole or by-pass m in the valve-

6o seat in order to restore equilibrium of press--

ure after the gage-glass has been replaced or
at any other time while the glass is intact, so
that the ball then will fall from its seat and
restore the full area of thoroughfare. Inour
65 improved water-gage the ordinary straight

thoroughfare through the plug of the steam-
cock Is all that is mnecessary, and the said
plug does not require to be turned into any
special position for the purpose of restoring
it to the working position, as in some water-
gages heretofore constructed, while access to
the thoroughfares of the gage for cleaning
the same is obtained by simply removing the
cleaning-serews g n in the ordinary manner.

The auxiliary orsupplementarypipe or tube
connecting the top and bottom arms is an es-
sential feature of this part of our invention.
We do not confine ourselves to any special
construction or arrangement thereof, provid-
Ing it connects the steam and water arms in
such a manner as to allow the pressure from
the water-arm to act on the ball or valve 7 in
the steam-arm to drive it or assist in driving
it against its seat in case of breakage of the
gage-glass.

What we claim is—

1. The combination, with a gage-cock and
a spherical valve or ball for closing the wa-
ter-orifice when the glass breaks, of an in-
clined floor for supporting said valve or ball
when 1n its normal position and a screw-plug
having an extension for maintaining the ball
or valve in position on the said floor, said in-
clinea floor being so arranged with relation

to sald screw-plug that upon the removal of

sald secrew-plug the valve or ball dropsout of
the gage-cock, substantially as described.

2. In a water-gage, the combination, with a
water-arm, of a try-cock having a portion
thereof formed with an inclined elongated
hole or aperture above the ordinary passage
of the try-cock, a ball which rests on the
edges of the said inclined elongated opening,
and a screw-plug for maintaing said ball in

position, said ineclined floor being so arranged
with relation to said screw-plug that upon

the removal of said screw-plug the ball will
drop out of the gage-cock, substantially as

described.

3. In a water-gage,the combination, with a,
ball for closing the water-orifice when the
glass breaks, of a grooved orlike floor whereon

} the said ball rests,said floor being stationary

or immovable with respect to the gage, and
& lateral support for maintaining the ball in
position, as set forth.

4, The combination, with the lower or wa-
ter arm of a water-gage, of a ball-valve for
closing the water-orifice when the glass breaks,
said valve being of greater weight than that
of a column of water of sectional area equal
to that of the seat of the said valve and of
a height equal to the length of the gage,
substantially as desecribed, for the purpose
specified.

5. In a water-gage, the combination, with
the gage-glass and the steam and water arms,
of an extensible supplementary tube connect-
ing said arms and located at a point between
the gage-glass and the gage-cocks, as set forth.
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- tary tube, as set forth.

20

6. In a water-gage, the combinatian, with a | adapted to slide within the other and having

gage-glass and the steam and water arms, of
a tube connecting the said arms supplemen-
tary to the gage-glass and a ball-valve in the
steam-arm, as set forth. '

7. In a water-gage, the combination, with a
gage-glass and the steam and water arms, of
a tube connecting the said arms supplemen-
tary to the gage-glass and a ball-valve resting
in a recess on the top of the said supplemen-

8. In a water-gaze, the combination, with a
gage-glass and a tube connecting the steam
and water arms, supplementary to the gage-
glass, of a ball-valve resting on a seat on the
top of the said tube and so arranged that it
can be taken out of the gage, as set forth.

9. In a water-gage, the combination, with a

gage-glass,of a tube connecting the steam and

water arms supplementary to the gage-glass,

-said tube being constructed in two parts,one

a stuffing-box and gland, as set forth.
~ 10. In a water-gage, the combination, with &
ogage-glass and a tube connecting the steam

and water arms supplementary to the gage-

olass, of a ball resting on an inelined support
formed on the upper end of the said tube, as

set forth. . | |
In testimony whereof we have hereunto

signed our names in the presence of two sub-
seribing witnesses.

JOHN ADDY HOPKINSON.
JOSEPH HOPKINSON.
Witnesses:
CARTER HOYLE,

Cashier, 53 Blacker Road, Berkby, Hudders-

field.
| GEORGE HHELM,
Clerk, 101 Bradford Road, Fartown, Hud-

- dersfield.
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