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To all achvom i8 mey concein !
it known that 1, TLarey AL Horw, a
United bmim? residing at Al
county of Blair and State of
have invented certain new
Low-Water

! Tzw‘\w)\‘gﬁw\'*\ in
: %mxt of which the tol-

T3
PRI

citizen of the
the

teona,

relates in general
s steam boilers, and
~to an himproved and novel
aent Far automatically
; 5 be given when the wa-
anotive or other steam boiler
redeternined level. ’
of the invention is the pmvi—
rmestatically operated low we
*sleam lmm‘u which is positive
in its aetion, which 1s simple
i ite comstriction 1, and which
wWily mounted upon a lscomotive
without necessitating
in the construction thevest.
these nndd other objeets in view, the
ntion ceuyists inoeertain novel combina-
v arrangements of the parts as will
meve fully appear the description pro-
coeds, the mnovel features thereof being\

and dui

stoaty boliey

a5

poelnted oul 1n the appended claims,

For a Tull wnderstanding of the invention,
reference is to, be had to The following de-
ser 1p{ ion

md gecompanying drawings, in

ure 1 is a side elevation of the rear
endl of a locomotive having the lmproved
thevmostatic low  water alarm  mounted
thereon, a portien of the hoiler being broken
away to ilustrate more clenrly the manner
of mounting the alavim. Fig. 2 is a vertical
sectional view through the device, the said
view being on an enlarged seale, and Ifig. 2
iz a side efevation of the deviee.
Corresponding and like parts ave veferred
to in the im}m\mg_ deseription and indi-
ated in all the views of the drawings by
the same reference chavacters, }
Specifically deseribing the present embodi-
ment of the wvention, the numeral 1 desig-
nates fhe stean boiter of a locomotive which
may be-of any approved or conventional
constracticn.  Projecting into the interior
of the beiler 1, preferably from the top
thereaf. is a pipe 2 which terminates at sub-
stantially the low water level, the end of
the pipe being epen to admit "of water or
yassing freely up and down through

it
steam 1

the pipe. As indicated upon the drawing
an elbow 2 18 applied to the free end of the
pipe so that the said pipe will open-later-
ally. - The outer end of the pipe 2 commu-
nicates with the base of a Y coupling.or
easting 4 which is arranged upon the e\te
vior of the bailer, the two branches of the
said Y coupling communicating respe ectively
with tubulyr thermostatic menibers 5
The lower ends or bases of thege tubular
thermostatic members ave shown ds thread-
ed into the branch openings of the ¥ cou-
pling and the body portions of the said tu-
bular thermostatic members ave preferably
flattened and arranged with the major axes
thereof parallel to each other. The upper
end of the tubular thermostatic member 5
ie elosed al 7 by vpressing opposite sides

therect together, while the upper end of the

tubular thermostatic member 6 communi-
cates with the interior of a hollow head or
casting 8. This head § is formed with
a  compartnient -9 which communieates
Hnonon an opening 10 w ﬁ[h some smtabln
alarm such as the whistle 11, and communi-
cation between the said u)mpnrl‘mon’c O and
the terior of the head is controlled by a

- valve 12 upon a valve stem 13,

The inner and oppesing faces of the ther-
mostatic members 5 and § are secured to the
Iimbs of a U shaped thermaostatic member 14

in some suitable manner as by means of the

U Dolts 15, the base of the U shaped thermo-
static member being rigidly secured to the Y
coupling 4. As indicated upon the drawing
the base of this member 14 is elamped be-
tween the top of the Y coupling 4 and a plate
16, the said plate being enzaged by a nut 17
upon a bolt member 1§ which extends
throngh both the plate and the U shaped
wember 14 and is threaded in the Y coupling
4,  The upper end of one arm of the U
shaped thermostatic member 14 is returned
over the (‘1\)“(‘d end of the tubular member 5
as indicated : while' the upper end of
the opposite arm of ‘the U shaped member 14
ig extended laterally at 207and engages o
shoulder 21 upon the head 8,

The tubnlar thermostatic members 5 and 6
are constructed of some metal cuch as copper
which has a high co-efficient of expansion,
while the U shaped thermostatic member 14
is constructed of some metal such as wrought
iron which has a much lower co-efficient of
expansion, With this construction it will be
obvious that when the thermostatic members

5 and §..
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are heated above the normal temperature the
copper tubes 5 and 6 will expand much more
rapidly than the limbs of the wrought iron
member 14, and since the opposite ends of
the two copper tubes are engaged by un-

“yielding abutments, this greater expansion

of the copper tibes will tend to flex the up-
perends of the U shaped member 14 inwardly
toward each other.

The valve stem 13 extends outwardly be-
yond the liead 8 where it is surrounded by a
coil spring 29, the said coil spring being in-
terposed between the head and a collar 23.
A cotter pirr 24 is inserted through an open-
ing in the valve stem for holding the collar
93 in position, and the coil spring 22 nor-
mally tends to hold the valve 12 upon 1ts
seat so as to shut off conununication hetween
the compartment 9 and the interior of the
head 8. The opposite end of the valye stem
18 is loosely received within the hollow
shank-of a sérew 25 which is threaded in one
side of the head 8. When this screw 23 15
removed the end of the valve stem ean heen-
gaged by a serew drivér or otfier tool for
grinding the valve upon its seat, or the valve
and valye stem can be slipped out of position
by remloving the collar 23 and spring 22,

. Axn adjusting serew 26 ‘extends through the.

returned end 19 of the U shaped thermo-
static member 14.. and also through the
clased: upper end of the tubular metber H,
the extremity of the said adjusting serew
normally abutting against the end of the
valve stem 18, as indicated in Fig. 2.© A
pair of elamping nuts 27 are shown: as
threaded upon this adjusting serew 26 and
engaging opposite sides of the returned end

19 of the member 14, the said nuts serving

40

45
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both to hold the serew 26 in an adjusted po-
sition and also to tightly close the upper end
of the tubular member 5. o

Under normal conditions the inner end of
the pipe 2 projects below the surface of the

water within the boiler and the said water.

enters the tubular thermostatic members 5
and 6 and is held thercin under boiler pres-
sure. Owing to the fact, however, that these:
tubes are exposed to the atmosphere. the wu-
ter therein will be considerably cooler than
the water within the boiler. The wmembers
of the thermostat are so adjusted that under
these: conditions the valve 12 is held in a
closed position and communication shut off
between the compartment 9 and the interior
of the head 8. . Flowever, when the water
within the boiler falls below the level of the
open end of the pipe 2, the water within the
tubular thermostats 5 and 6 will flow back
into the hoiler and stean will enter the

“members 5 and 6. This stemin will have the

same temperature as the steamn within the
boiler and will heat the copper tubes 5 and
6 in such a manner as to cause a rapid ex-
pansion thereof. As has been previously

explained, -the expansion of these copper
tubes will be much greater than that of the
thermostatic member 14, and since the ends
of the copper tubes are held between un-
yielding abutments, the expansion thereof
will flex the arms of the U shaped member
14 inwardly toward each other. Thix flex-
ing of the arms will cause the valve stem 13
to be pressed inwardly against the action of
the spring 23 by engagement with the ad-
justing screw 26, and the valve 12 will thus

De unseated so as to permit the steam to en-

ter the compartment 9 and pass through the
opening 10 and sound the whistle 11 or
other alarm mechanism. The engineer be-
ing thus notified that the water level is ap-
proaching a dangerous height, will-start his
injector or pumps and feree water mio the
boiler. When the lower end of the pipe 2 is
again submerged, the water will be forced
into-the tubular thermostats 5 and 6 so as
to aeain- cool them and cause. them to
straighten out into normal position. Thisal-
lows the valve 12 to reseat itself and the de-
vice is then ready for another operation,

Taving thus described the invention, what
T elaim as new and desire to secure by Let-
ters Patent, is:— )

1. A thermostatic apparatus for steam
hoilers comprising a supporting member, a
U shaped member formed of metal having a
comparatively small co-efficient of expansion
and having the base thereof secured to the
supporting member. tubular thermostatic
members formed of metal having a com-
paratively * large co-eflicient of expansion
and clamped to the outer sides of the limbs
of the U shaped member so that the said
limbs of the U shaped member will be flexed
inwardly swhen the tubular thermostatic
members are heated to a temperature above
{lie normal, means for causing the tubular

-{hetmostatic members to be normally filled

with water from the boiler, but to be £lled

with steam from the boiler when the water 3

b o . -

£41ls below a certain level, a head applied
to one of the tubular thermostatic mermbers
and formed with an outlet, a valve control-

ling the outlet, a valve stem carrying the-

valve. and means actuated by the opposite
thermostatic member for engaging the valve

‘sten and. opening the valve when the limbs,

of the U shaped member are flexed by the
admission of steam to the tubular thermo-
static members. :

9. A thermostatic apparatus for steam
boilers comprising 'a support, a U shaped
member formed with metal having a com-
paratively small coefficient of expansion and
having the base thereof secured to the sup-
port. tubnlar thermostatic members formed
of metal having a comparatively large co-
cfficient of expansion and clamped to the
outer sides of the limbs of the U shaped
methber so that the said limbs of the U
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shaped member will be flexed inwardly
when the tubular thermostatic members are

heated to a temperature above the normal,.

the inner ends of the tubular thermostatic
members engaging the base and one of the
limbs of the U shaped member being re-
turned to engage the cuter end of the tubu-
lar thermostatic member secured thereto, a
head applied to the outer end of the oppo-
site thermostatic member and formed with
an outlet opening and a shoulder, the end
of the limb of the U shaped member to
which theé =aid thermosiatic member is se-
cured heing extended laterally to engage the
shoulder of the head, a valve controlling
the outlet opening of the head. a valve stem
arrving the valve, and means carried by
the returned limb of the U shaped member
for- engaging the valve stem to open the
valve when the/limbs of the U shaped mem-
ber are flexed inwardly toward each other.

3. A thermostatic apparatus for steam
hotlers inclwding a Y coupling. a pipe ex-
tending into the interior of the botler and
termivating at thd low water level, the =aid
pipe being i conmuhication with the base
of the Y coupbngl tubular thermostatie
members secured inThe branches of the Y
coupling and formed of metal having a
comparatively large co-efficient of expan-
sien, a U =<haped member having a smaller
co-cflicient of expansion, the hase of the U
shaped member being secured to the Y cou-
pling while the limbs thereof are clamped to
the sides of the tubular thermostatic mem-
bers so as to be flexed laterally when the tu-
bular thermostatic members are heated to a
temperature above the normal, the said tu-
bular thermostatic members being normally

filled with water from the boiler but being |-

-8

filled with steam from the boiler when the-"
water reaches the low water level, and 2 .
valve actuated by the combined flexing of .

the two limbs of the U shaped member.

4. A thermostatic apparatus -for steam
boilers comprising a Y coupling, a pipe ex-
tending from the base of the Y- coupling
into the interior of the boiler where it
terminates at the low water level‘l,ffqbfxlar'
thermostatic members having a cdmpara-
tively high co-efficient of expansion ‘'#nd se-
cured to the branches of the Y coupling, a
U shaped member formed of metal having a-
comparatively small co-efficient of expan-
sion and having the base thereof secured to
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the Y coupling, the limbs of the U shaped -

member being clamped to the respective tu-
bular thermostatic members so as to be
floxed inwardly when the tubular thermo-
static members ave heated to a temperature
above the normal, the said tubular thermo-
tatic members being normally filled  with
water from the boiler, but being filled with
steam from the boiler when the water
reaches the low water level, a head applied
to the outer end of one of the tubular ther-
mostatic members and formed with an out-
lét opening, a valve normally closing .the -
outlet opening, a valve stem carrying' the
valve, and means carried by the opposite’
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tubular thermostatic member for eng ghyg -

the valve stem upon the valve when the,

limbs ot the U shaped memnber are flexed. =

In testimony .whereof I hereunto affix ¥'1iy__
signature 1n the presence of two witnesses.

HARRY A. HOKE,

Witnesses:
N. E. Geg;
D. Lroyp CraycoMms.

78,



