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No. 771,100.

UNITED STATES

Patented September 27, 1904.

PAaTENT QFFICE.

EDWARD FRANCIS SHALLOW, OF PHILADELPHIA, PENNSYLVANIA.

WATER-GAGE FOR BOILERS.

SPECIFICATION forming part of Letters Patent No. 7% 1,100, dated September 27, 1904,
Application filed April 30, 1904, Serial No, 205,708, (No model,)

To all whom Tt may concern:

Be it known that I, Epwarp Fravcis SHAT-

Low, a citizen of the United States, residing

‘at Philadelphia, in the county of Philadelphia

and State of Pennsylvania, have invented new
and useful Improvements in Water-Gages for

Boilers, of which the following is a specifica-

tion.

Thisinvention relates to new and useful im-
provements in water-gages for boilers, but is
also adapted foruse in other appliances or ap-
paratus wherein a liquid is kept under pres-
sure and in which it is necessary that the
height of the liquid be kept visible. |

The principal object of my invention is to
provide in a water-gage or analogous appli-
ance a simple and effective valve which in the
event of the breakage of the water - olass
through overpressure of water or steam or
accldentally will instantaneously and automat-
1cally close, and thereby prevent the passage
of water or steam to the glass or to the atmos-

phere. |

A further object of my invention is to pro-
vide a valve of the character above set forth
which after having automatically closed, ow-
ing to the breakage of the water-glass and a
new water-glass has been placed in position,

~can be readily opened.

A turther object of my invention is to pro-

- vide a means for maintaining the valve in its
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open position, if desired. |

My invention has for its further object to
construct a water-gage for boilers or like ap-
pliances which shall be simple in construction,

strong, durable, efficient in its use, and com-

paratively inexpensive to manufacture.

In describing and illustrating my invention

I shall set forth two of the preferred embodi-
ments of the same; but it is to be understood

that 1 do not limit myself to the construction

thus disclosed, but may make such changes,
variations, and modifications as properly come
within the scope of the protection prayed.
Referring to the accompanying drawings,
forming part of this specification, Figure 1 is

a side elevation, partly in section, of a water- |

gage embodying the main features of my in-

- vention, showing part of a boiler to which the

| the cut-off valve 8.

same 1s attached. Fig. 2 is a view, partly in
section, taken at a right angle to Fig. 1. Fig.
3 1s a top view, partly in section, of the lower
housing, Figs. 1 and 2, wherein is shown Yy
improved valve in its open position, the water-
glass being intact, the valve being ready to in-
stantaneously and automatically close should
a fracture of the glass take place. Fig. 4 is
a diagrammatic view showing the valve in its

closed position after a fracture of the water-

glass. Fig. 5 isa diagrammatic view wherein

the valve is shown locked in its open position,

the controlling-handle having been given a
half-turn. Figs. 6 and 7 are detail views of.
the controlling-spindle and the valve and part
of the mechanism therefor. TFig. 8 is a sec-
tlonal view taken on line 8 8, Fig. 5. Fig. 9
1s a top view, partly in section, of a valve-
housing, showing a modified form of the means

for opening the valve, the valve being shown

In 1ts open position; and Figs. 10 and 11 are
detail views of the modified form of my inven-
tion shown in Fig. 9. | |

The reference character 1 denotes a glass
tube having its lower and upper ends extend-
ing within valve-housings 2 and 2, respec-
tively, and held steam and water tight therein
by stuffing-boxes3and 3’. = Asthe valve-hous-
ings 2 and 2" and the mechanisms therein ar-
ranged are similar in construction and the
same reference characters refer to like parts
of each, I will for convenience describe only
the lower housing, 2, and its mechanism.

The housing 2 has a threaded extension 4.
adapted to be screwed into a boiler or other
apparatus, and through said extension is a
central opening or port 5, forming a passage
for water or steam to a main chamber 6 of
the housing. Arranged between the opening
or port 5 and the chamber 6 is a partition 7,
having an aperture forming a valve-seat for
The valve 8 when closed
serves to prevent the passage of water or steam
from the boiler to the chamber 6. Secured
to the valve 8is a valve-stem 9, passing through
a stutling-box at the other end of the chamber
6 and provided on its other end with a hand-
wheel 10. The valve-stem 9 is provided along

partof its length with threadsadapted to work
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14.for cuiding the valve to 1ts seat.

within a threaded head suitably secured to the
housing, so that the valve 8 may be opened
and closed by turning the hand-wheel 10.
Adjoining the chamber 6 and communicat-
ing therewith through a slot-like opening 11
is a substantially cylindrical chamber 12, hav-
ing its inner end closed by a partition 13, pro-
vided with a central opening 14, communicat-
ing with a passage or conduit 15, leading to
the glass tube 1. Within the chamber 12 1s
arranged avalve of novel construction adapted
to seat against the partition 13 and close the
opening 14. This valve consistsof a disk pro-
vided on its cut-off face with a guiding mem-
ber 17, which extends through the opening
| The valve
16 and guiding member 17 have passages to
permit of the movement of water and steam
from behind the valve 16 and through the
opening 14 when said valve is away from its
seat. Inthedrawingsl haveshown the valve
16 as being of slightly smaller diameter than

- the chamber 12, thereby forming a passage
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18 between the periphery of the valve 16 and
the wall of the chamber 12, and the guiding
member 17 as provided on its periphery with
flutings. Within the chamber 12 and behind
the valve 16 is a tube 19, having an exterior

" diameter approximately equal to the interior

diameter of the chamber 12 and having its
inner end beveled to provide a cam-surtface
20, which rides against a stud or projection

921, formed on the wall of the chamber 12.

Secured to the rear face of the valve 16 1s a
rearwardly-extending stem 22, having a di-
ameter somewhat smaller than the i1nner di-
ameter of the tube 19. The stem 22 extends
through the tube 19 and is attached thereto

by means of a pin 23, extending diametrically
of the tube 19 through a transverse opening

in the stem 22.

The housing 2 at the rear end of the cham-
ber 12 isexteriorly screw-threaded, and upon
said threadsis screwed the threaded shoulder
of a coupling 24. The coupling 24 has a cy-
lindrical interior of the same diameter as the
chamber 12 and which forms a continuation
of said chamber when the threaded shoulder
of the coupling is screwed upon the threads
of the housing. The coupling 24 is further
provided at its rear end with a shouldered
opening 25, and through this opening extencds
the spindle 26 of a controlling-handle27. The
spindle 26 has a shoulder 28, which bears
aoainst the shoulder of the opening 25 of the
coupling 24. Loosely mounted onthe spindle
26 1s a disk or washer 29. between which and
the outer face of the shoulder 28 1s arranged
packing 30. A jam-nut 31, screwed upon a
threaded extension of the coupling 24, bears
agalnst the disk or washer 29 and compresses

~the packing 30 between the shoulder 28 and
“the washer 29, thereby causing the packing
to expand within the opening 25 and prevents

valve 16.

771,100

the escape of water or steam therethrough. 65

The spindle 26 is provided on its inner end
with an open-ended tubular extension 32, the
inner and outer diameters of which are ap-
proximately ‘equal to the diameter of the
stem 22 of the valve 16 and the inner diameter
of the tube 19, respectively, so that said tubu-
lar extension may pass over said stem and
within said tube. Slots 33, extending longi-

tudinally of the tubular extension 32, receive

the pin 23, which connects the stem 22 to the
tube 19. A conical depression 34, formed in
the inner end of the tubular extension 32, is
adapted to receive the conical or pointed end
of the stem 22 when the valve 16 is opened
and aids in centering said valve. .
Each of the housings 2 and 2’ has a threaded

‘opening communicating with the chamber 6.

In this threaded opening of the chamber 2 1s
serewed a petcock 35 for drawing off the wa-
ter within the glass tube 1, passage 15, and
chambers 12 and 6 when the cut-off valves 8
are closed. The threaded opening in the
housing 2’ is closed by means of a threaded
cap 35'.
employed either as an upperor lower housing.

The operation of my inventionisasfollows:
When the cut-off valves 8 of the housing 22’
are opened, water and steam will fill the cham-
ber 6 of said housings 2 2', respectively, and
thence passing through the openings 11 will fill
thechambers12. Assuming that the valves16
are away from their seats, the water and steam
will move through the openings 18 between

The housing 2' may therefore be
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sald valves and the walls of the chambers 12 -

and through the openings 14 into the pas-
sages 15and are permitted to circulate through
the olass tube 1. Normally, therefore, or
when the glass tube 1 is intact, there will be
equal pressures at opposite sides of the valves
16. In other words, the valves 16 will be bal-
anced so that under such normal conditions
there will be no tendency of the valves 16 to
move in either direction. Should, however,
the elass tube 1 be broken from any cause, the
pressure against the cut-off facesof the valves
will be relieved, and the pressure against the
opyposite faces becomeseffective to instantane-
ously and automatically close the valves 16 and
stop the flow of either water or steam to the
tube. The broken tube may then be replaced
by a new one. This having been done, 1t 1s
necessary to open the valves 16 betore water
or steam can again fill the tube 1. The control-
ling-handle 27 is then turned, and the slotted
tubular extension 32 of the spindle 26 will en-
oage the pin 23, connecting the tube 19 to the
valve-stem 22, and thereby cause the cam-sur-
face 20 to ride upon the stud or projection 21
on the wall of the chamber 12. The tube 19
will therefore move backward and draw with
it the valve-stem 22, and thereby open the
1t will be evident that the valve 16
cannot return to its seat until the handle 27
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has made a full revolution inasmuch as the
tube 19, to which the valve is connected by
meansof the stem 22 and pin 23, is held against
longitudinal mevement by the stud or projec-
tlon 21 engaging the cam-surface 20. The
valve 16 may therefore be set or locked in 1ts
open position by giving the handle 27 only a
half-revolution, whereby the highest part of
the cam-surface 20 will be brought against the
stud or projection 21. 1t will furthermore be
evident that the outer edge of the cam-sur-

tace 20 of the tube 19 has a cutting action

against the wall of the chamber 12, and there-
fore serves to prevent scale from forming in
the chamber 12. S

In Figs. 9, 10, and 11 of the drawings I have
1llustrated another embodiment of my Inven-
tion. The valve 16 is there shown as having
a rearwardly -extending  stem 29, provided
near 1ts free end with a pin or projection 23"
which extends at an angle to the stem. With-
in the chamber 12 and its extension in the
coupling 24 is a tube 19', having its outer end
beveled to provide a cam-surface 20'. The
tube 19 has an external annular flange 386,
adapted to be clamped between the housing 2
and the coupling 24 to secure the tube 19 in
place. -A notch 37 in the flange 36 receives g,
key 38, formed on the housing, and prevents
the tube 19" from turning. The stem 99" ox-
tends through the tube 19, so that when said
stem 1s rotated the pin or projection 23" on
the end thereof will ride upon the cam-surface
20" and draw the valve 16 from its seat. An
annular flange 89, formed on the interior of
the tube 19, near the inner end thereof, is

adapted to abut against the inner end of the
tubular extension 32" of the controlling-spin-
dle 26. The tubular extension 32’ has a single
longitudinal slot 33, in which slides the pin
or projection 23’ of the stem 22'. It will there-
fore be evident that when said valve 16 1s
closed and the controlling-handle 27 is given
a half-revolution the pin or projection 23
will ride upon the cam-surface 20’ of the tube
19" and draw with it the stem 22/, thereby
opening the valve 16. At this point the valve
16 will be prevented from closing by reason
of the
part ot the cam-surtace 20’.. When, however,

the controlling-handle 27 is given a further

half-revolution, the pin 23’ will be free to slide
in the slot 33’ of the tubular extension 32’ and
permit the valve 16 to close.

It is thought that the many advantages of
my improved water-gage can be readily un-

derstood from the foregoing description, ta- |

ken in connection with the accompanying
drawings, and it will furthermore be evident
that changes, variations, and modifications
can be resorted to without departing from the
spirit of the invention or sacrificing any of
its advantages, and I therefore, as before

stated, ‘do not wish to restrict myself to the |

details of construction hereinbefore described

tact that the pin 23’ is on the highest |

K=

and as shown in the accompanying drawings,
but reserve the right to make such changes,
variations, and modifications as come properly
within the scope of the protection prayed.

Having now described my invention, what I
claim, and desire to secure by Letters Patent,
1IS—

1. A rotatable and automatically - closable
valve, said valve adapted to be antomatically
and non-rotatively moved to engage its seat,
and means adapted when said valve is rotated
to move the valve from its seat.

2. A rotatable and longitudinally-movable

| valve, said valve adapted to be longitudinally

moved to its seat by pressure and when ro-
tated to be moved in the opposite direction.
and means for rotating the valve,

3. A valve-seat, a valve automatically clos-
able to its seat hy pressure, a stem fixed to
said valve, a cam device and means engaging
sald cam device and adepted, when said stem
1s rotated, to move the valve away from its
seat. | |

4. A valve-seat, a valve automatically clos-
able to its seat by pressure, a stem fixed to
sald valve, a.cam device, means engaging said
cam device and adapted when said stem is ro-
tated to move the valve away from its seat,
and means for rotating said stem.

5. A housing provided with a valve-seat, a
valve arranged in said housing and aclapted
to be automatically moved toward said seat
by pressure, a stem for sald valve, a cam-
sleeve arranged in codperative relation with
sald stem, said cam-sleeve adapted when said
stem 1s rotated to move the valve from its seat,
and means for rotating said stem.

6. A housing provided with a valve-seat, a
valve arranged in said housing and adapted
to be longitudinally and automatically moved
toward said seat by pressure, a stem for said
valve, a cam-sleeve arranged in cobperative
relation with said stem, said cam-sleeve acdapt-
ed when said stem is rotated to move the valve
from its seat, and means for rotating said
stem. -

(. A housing provided with a valve-seat, a
valve arranged in said housing and adapted
to be automatically moved toward said seat by
pressure, a stem for said valve, and a cam-
sleeve arranged in cooperative relation with
said stem, said cam-sleeve adapted when said
stem 1s rotated tomove the valve fromits seat
and to lock said valve in its open position.

8. A valve-seat, a valve, a valve-stem fixed
thereto, a cam-sleeve surrounding said stem,
and means engaging with the cam-sleeve for
moving the valve in one direction and thereby
unseating the valve and for locking the valve
1n 1ts open position.

9. A chamber, a valve adapted to Le nor-
mally balanced in said chamber, a controlling-
spindle, a sliding connection between the spin-
dle and valve to permit of the automatic move-
ment of the latter toward its seat independ-
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ently of the movement of said spindle, and
means surrounding said spindle adapted when

the spindle is rotated to unseat the valve.

10. A chamber, a valve adapted to be nor-
mally balanced in said chamber, a controlling-
spindle extending in the same direction as the
axis of the valve, a slotted connection between
the valve and the spindle adapted to permit
the valve to be automatically moved toward
its seat by the excess of pressure on one side
thereof when the pressure on the opposite side
is reduced independently of the movement of
the spindle, and means surrounding said spin-
dle adapted when the spindle 1s rotated to un-

seat the valve.
" 11. A chamber, a valve adapted to be nor-.

mally balanced in said chamber and adapted
to be antomatically closed by excess of pres-
sure on one side thereof when the pressure on
the opposite side is reduced, and a cam device
cooperative with said valve, sald cam device
adapted, when said valve is rotated, to open
the valve. |

19. A chamber, a valve adapted to be nor-
mally balanced in said chamber and adapted
to be automatically closed by the excess of
pressure on one slde thereof when the pres-
sure on the opposite side is reduced, and a cam
device cooperative with said valve, said cam

device adapted, when said valve 1s rotated to

open the valve and maintain the valve 1 1ts

open position. _
13. A chamber, a valve adapted to be nor-

" mally balanced in said chamber and adapted
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to be automatically closed by the excess of
pressure on one side thereot when the pres-
sure on the opposite side is reduced, a cam

device cooperative with said valve, said cam

device adapted, when said valve 1s rotated, to
open the valve, and means for rotating the
valve. |

14. A chamber having two ports, one of
said ports communicating with a boiler and
ihe other of said ports communicating with a
water-glass, a valve adapted to close said lat-
ter port, said valve adapted to be balanced in
caid chamber and further adapted to be auto-
matically closed by the excess of pressure on
one side thereof when the pressure on the op-
posite side is reduced, and a cam device co-
operative with said valve, said cam device
adapted, when said valve 1s rotated, to open

the valve.
15. A water-gage comprising in combina-

tion with a gage-glassand a housing ateach end

of said glass, of a valve-seat 1n each of said
housings, a rotatable valve adapted to engage
said seat, a rotatable valve-stem fixed to the
valve. a cam-sleeve arranged 1n an end of the
housing and surrounding said stem, and means
encaging with the cam-sleeve acdapted when
said valve-stem is rotated to move said valve
from 1ts seat. ' '

16. A chamber, a valve adapted to be nor-
mally balanced in said chamber and adapted

771,100

to be automatically closed by the excess of
pressure on one side thereof when the pressure

on the opposite side is reduced, a spindle ex-
tending in the same direction as the axis of

the valve, a slotted connection between the

valve and the spindle, said slotted connection

adapted to permit the valve to close 1nde-
pendently of the spindle, and means coOper-
ative with the spindle adapted on the turning
movement of the spindle to open said valve.

17. A chamber, a rotatable valve adapted to
be normally balanced in said chamber and
adapted to be automatically closed by the ex-
cess of pressure on one side thereot when the
pressure on the opposite side 18 reduced, a
stem fixed to said valve, a controlling-spindle
provided with a tubular extension adapted to
receive and rotate said stem, and meansadapt-
od when said spindle is rotated to cause the
stem to slide within said extension and there-
by move the valve from 1ts seat.

18. A chamber, a valve adapted to be nor-
mally balanced in said chamber and adapted
t6 be automatically closed by the excess ot
pressure on one side thereof when the pressure
on the opposite side is reduced, a stem for
said valve, a controlling-spindle havinga slot-
tod tubular extension, said stem extending
within said extension and provided with means
adapted to slide within said slot, and means
adapted when said spindle 1s rotated to cause
the stem to slide within said extension and
thereby unseat said valve. . ~

19. A chamber, a valve adapted to be nor-
mally balanced in said chamber and adapted
to be automatically closed by the excess of
pressure on oneside thereot when the pressure
on the opposite side is reduced, a stem for
said valve, a controlling-spindle having a tu-
hular extension adapted to receive said stem,
and a cam device cooperative with sald stem
and adapted when said spindle 1s rotated to
move said stem backward within said exten-
sion and thereby unseat said valve.

90. A chamber, a valve adapted to be nor-
mally balanced in said chamber and adapted
to be automatically closed by the excess  of
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pressure on oneside thereof when the pressure

on the opposite side is reduced, a stem for
said valve, a controlling - spindle extending
within said chamber having its inner end slot-
ted, said stem slidable within said slot, and a
cam device arranged in codperative relation

I1§5

with said stem and adapted when said spindle

‘< rotated to cause said stem to recede within
said slot and unseat said valve.

91 A chamber, a valve adapted to be nor-
mally balanced in said chamber and adapted
to be automatically closed by the excess of
pressure on oneside thereot when the pressure
on the oppositeside is reduced, a stem for sald
valve, a controlling-spindle having a tubular
extension adapted to receive sald stem, and a.
cam-sleeve surrounding said stem and tubular
extension, said cam-sleeve adapted, when said
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spindle is rotated, to cause the stem to slide
within said extension and thereby unseat said
valve. -

22. A chamber, a valve adapted to be nor-
mally balanced in said chamber and acdapted
to be automatically closed by the excess of
pressure on oneside thereof when the pressure
on the opposite side is reduced, a stem for said
valve, a controlling-spindle having a slotted
tubular extension adapted to receive said stem,
sald stem having means extending within said
slot, and a cam-sleeve surrounding said stem
and extension adapted when said spindle is ro-
tated to cause the stem to slide within said
extension and thereby move the valve from
1ts seat. | | |

23. A chamber, a valve adapted to be nor-
mally balanced in sail chamber and adapted
to be automatically closed by the excess of
pressureon oneside thereof when the pressure
on the opposite side is reduced, a stem for said
valve, a controlling-spindle having a slotted
tubular extension adapted to receive said stem,

‘a cam-sleeve surrounding the extension and

O

stem, means extending diametrically of said
cam-sleeve and through the stem and the slots
of the extension, and means carried by the
wall of said chamber adapted to engage said
cain-sleeve for moving the valve away from
1ts seat when the spindle is rotated.

24. A casing, a valve-seat therein, a valve

‘automatically movable to its seat by pres-
sure, a stem -for said valve, a cam device ar-

ranged within the casing and surrounding said
stem, means engaging the cam device and
adapted when said stem is rotated to move the
valve away from its seat, and means for ro-

tating the stem, said cam device aclanted,
stem 1s partially rotated, to lock

when said
the valve in its open position.

In testimony whereof T have hereunto set
my hand in presence of two subscribing wit-
nesses. |

EDWARD FRANCIS SHALTLOW.

Witnesses: ,
- Epwarp F. Smarrow, J r.,
Micnaer F. McCuLLex. _
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