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-of this bPEClﬁC‘LthI] 1m which—

my 1mpr ovements partly in section;

and the openings communicating with the
boiler; also in an improved mranﬂement oi

UNITED STATE& PATEN: 3 OF- 1*' E.
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- LOW-—WATER DETECTOR FOR STEAM-BOILERS:?----*'---‘4;* AR

Speclﬁcatmn of LettermPa.tent No. 33 067 'da.ted August 20 1861

To all whom it may concern:
Be it known that I, Grorcx W BLAEE
of the city, county, and State of New YorL
have invented certain new and useful Tm-
pr ovements in Low - Water Detectors for

Steam - Boilers; and I do hereby declare |
‘that the followmﬁ' 1S a full clear, and exact

description of the same, reference being had
to the accompanying drawings, formmg part |

Figure 1,18 a front view of a detector with

and
Fig. 2, a vertical section of the same at right
.e..Jnoles to If1g. 1, showing 1ts apphcatlon toa
boiler, -

Similar letters of reference mdlcate corre- | :

sponding parts in both figures.

My invention relates to that class of low-
water detectors in which the valve of a | I
%tea,m whistle 1s opened by the expansion of

v tube which 1s filled with water when the
‘watel in the boiler is up to the desired level,
and with steam when the water 1s below that

1t consists in an Impr oved arranwement of

steam and water circulation-pipes in connee--
tion with each other and with the said tube

a steam-pipe 1n combination Wlth the said

munication with the boiler; and further in
a certain arrangement of levers for opening
the valve of the whistle, in combination with
the whistle, the etpandmﬁ'-tube a,nd a fixed
support. | :

To enable others to make and use my in-
vention, I will proceed to describe its con-
structlon and operation.

A, 1s a T-shap ed socket fitted and secured |

¢’ in the head of the |
boiler, with the top of 1ts neck, ¢, at a level |

to a tubular orifice

a little above that at whmh the alarm is de-
sired to be given.

¢, 1$ an opening between the horizontal
neck ¢ and upright head, £, of the T-shaped
socket, having its upper p-'aart from a quarter
to half an inch lower than the top of the
neck e.

I3, 1s the elp%ndlncr-tube screwed in an up-
moht position into the top of the head % of
the socket A, and having attached to 1ts up-
per end the valve- box (r, of the steam-
whistle, C, and having ﬁmﬂy secured to 1ts
lower palt 0, phte D to which there 1S |

| the expansion-tube.

large enough for the upper part of the said

tube or the lower part of the valve-box G to o o
60

pass freely through it.

il

' ﬁrmly attached by uprlght rods E E a sec- R
ond plate, ¥, in which there is an opemncr--g_ o

H,. is the WhlSth—VEl].VE. of the puppet

110 a Spring,
ed to its upright stem, a, to keep 1t closed

~ The tube B 1s entlrély closed a,t the top,

and the former upward nearly to the top of
The

b, ap- -
. 65

when the pressure of the: steam is insufficient R
for that purpose, and having its stem pro-
truding through a stuﬁno -box, ¢, at. the top' ' s
of the valve-box G. oy

-Lmd ‘LI‘].“&Ilﬂ'ed in the box Gr over the center T
of the expandmo -tube B, and closing in an
upward direction, havi -

70
as shown at 7, Figs. 1 and 2: and is closed at .
| the bottom, as shown at /, except that it has
- mserted therem the mrculatlon-plpes N and
(Fig. 2), the latter of which extends down-
ward nearly to the bottom of the socket A

pipe N need not.

extend below, or the pipe I above, the bottom - -

| ¢ of the exp&nchnﬁ' tube B; and . the said
| plpes, being open thr0110'h0ut combine w1th;
the e:apandme tube B to for_m a siphon. =

(Fig. 2) 1s the. pipe for: conveym& -

Steam to the Whlstle connected at its lower” R
“end with the neck e of the socket ‘A, and at ~

its upper end with the valve-box G above
the expandmmtube B, and pr 0v1ded w1th

an expanslon-] joint;, m

J, 1s.a plug, 01031110‘ the. bottom of the

head Iz of the socket A made movable to
%0

provide for the cleanmcr out of the sald
socket and the pipes N-I.

. Q, is & cock atfached to the upper part of
the expanding tube B, to provide for the .. -
escape ot the air from the sald tube. prewous__' EARTIRE &
K, is a lever which is attached by one. end T

to its being set.in. operation.

to a ﬁxed fulcrum-pin, 7, in a standard, L,

(Fig. 1) secured to the plate F. This ful- R TR
hcrum -pin constitutes the fixed support for T
‘the said lever. It is connected by a link, gy
with one end of a shorter lever, M, which1s =~ =~

arranged to work on a ﬁxed fulcrum h,

secured to the same plate . The other end
| of the lever K is situated over the valve-
enters a notch, %, 1n the a,d]acent side of the

stem «; and the other end of the lever M

valve-box G. . )
To set the apparatus 10 operatlon when

‘attached to the boiler as represented in Fig.

2 the cock Q 1S opened and When the bmler
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10
“other cause. |
Whﬂe the level of the water in the boiler

~ tube B remains full and the water in the
15

* and the valve H -remains closed ; but when
the avater in the boiler gets below the top
of the opening d, the water in the socket A |
and that in the pipes N, 1, and tube B, being | S
| to close before the: waber reaches the pipe P38
-and.so prevents any water from being blowit:

20

- up the pipe N, into the upper part of the

30

) -
2 b
L]

has been filled and a *suﬂcmn“t pressure of 1 the plpes to All the vakuum Whl& hah th _
steam has been generated it forces water up-
| ward from the boiler through the pipes 1,
-~ and N, into the tube B, and the air 1s ex-
pelled from the said plpes and tube through
~ the cock Q. When the air has a]l been ex-
pelled and water commences to 1ssue from
the cock Q, the latter is closed and remains
so until air has been again admitted to the |

tube B, by emptymﬂr the boﬂer or from any

remains above the top -of the opening d, the

said tube remains comparatively «cool; and

1in 'this condition of the said tube the top of

the valve-stem ¢ Temains at a little distance
from the lever K, as shown in the drawing,

in equelebrio, a natural 'circulation by gravi-

" tation is permitted in the said tube, pipes,
29

and socket, and -so the quantity of water
contained in the pipe N, and portion of the

socket A above the- opemnﬂ‘ d, quickly flows

back 111t0 the boiler, and stea,m then rushes

tube B, and ﬁlls the said tube as the re-

‘mainder of the water which- 1s contained
pipe I. The |
tube B, then becommfr heated, qumhly ex-
pands 1ona*1tud1nftlly 1N an upward direction |
and valve-seat, |

theremn descends through the

and raises the wvalve-box

~ while at the same time the rise-of the valve-
~ box ‘moves up the adjacent end of the lever

-----

45

 tection:of the condltlon of-the water. When -

M, and so throws down the other end -of the

said lever, which;, by means of the link g,

draws down the lever K, toward and upon

the valve-stem with a multiplled movement, |
and so depresses and opens' the valve by a |
_ very slight expansion of the tube B, and -
- allows steam supplied through the

pipe to
rush through the whistle and cause ‘the de-

~ the water rises again in the boiler above the

80

__neck ¢ and shuts off the pipes N, and I, and
- tube B, from the steam in the boﬂer the |
steam left in them i 15 soon condensed by the
cooling -of the tube by the surrounding air,
.:emd W‘lt@l" rushes from the boiler throuo'h

183,087

| traction and the descent of the valve-b ¥
and consequent movement of the seat tow

and above the upper ed

'tmllv as and for. the purpose hem

been produced in the tube B, and pipe N. -
The cooling of the tube causes its e onn il 4

the valve, while the descent of the valve-bog

causes the lever M to raise the. portion of the fiet
lever K above the valve-stem, and so pe

the valve to move upward and close. B
double movement -of the vatve and weat AN i
the multiplied ‘movement -obtained by--;_‘i_ he e
lever K enable the valve to be opened b 'I-;;Q-;}_':
very slight amount of ‘expansion, afrd as the g &
circulation in the tube B and: pipes N I oo
almost instantaneously resumed and -sag. teTEE
pended with variations in ‘the level beloW e,
ge of ‘the openimg ¥, g
The upper part of the meck ¢ being abote a4
the upper edge of the openmg d; provides
for the continued escape of steam by the.; .4
Whlstle while the Water is rising ahove iy e

opening o d, and so gives: time for the_ vait

through the whistle in the mterval ‘et *'_': e

the shuttmcr off of the opening & to A
| steam and the closing of the valve H. . .;::"

pipe P, while the water in the boiler 1s &bo‘ve 30
the neck e, will become filled with water by~ |

‘the condensation of steam in it, after 1t dm%
remained for some time at rest “Wlth (-

valve H closed; and when the valve is firdl 22

-opened, a portlon of this Water may be bia '; |_ N el

through the whistle. =~ =~

VVhat I claim as my mventmn and aesty G
to secure by Letters Patent, is: - iiNE
1. The combination of the smam plpe G, =
Lhe valve-box G, the opening d, and passagt” il Th

with the Slphon tubes B and 1, qu i f ¢|

seribed. e 7!
2. The arranﬂement of the two leve!m

K, and thir connestion g, i combination s

with the -expanding-tube, valve-box - |

valve-stem, a,nd with a fixed support F, 1

stanti ’ﬂly as and for the pﬁrpose h -
I SpeC1ﬁed ?'-%s,jf%:z i TS
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