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A. 

go fill i'i ( i) if n if ::: ) (re in 
s 
3. it kin?, via that i, IARIRY A. (KE, a 

citizen of the inited States, residing at Al 
teona, in the county of Blair and State of 

. is, has invented certain new 
ini's sets in Low-Water 

tlich the foll 

3) relates in general 
stel in boilers, and 

is to an improved and novel 

of the investion is the provi 
; insiatically (erated low wa 
steal toilers which is positive 
in its action, which is simple 

e in its c{}istriction, and which 
dily is sited upon a locomotive 
(at ifier witi (it i.e. 'essitating 

in line (instructii in the 'eof. 
these it! (th: oietts in view, the 

it is ; ( : sists in seriain its el collbilla 
at a ""aagiine, is of the parts as will 

inci'e fully appeal is the description pro 
ceeds, the novel features the 'eof being 
pointed out in the aleided claims. 
For a full undeistanding of the invention, 

1'eference is to be hail to the following de 
Scription and ::ccompilaying drawings, in 

• 
, 

it if a locom:)tive having the improved 
ict (static; it w Watei' alai'an mounted 
hereo, a ) {}}tion if the boiler being pi'oken 
away to list late lik 'e clearly the nanner 
of inclitig file alarin. Fig. 2 is a vertical 
sectional view through the device, the said 
view being on : enlal's red scale, and Fig. 3 
is a side elevation of the device. 

Corresponding and like parts are refered 
to in the following description and indi 
cated in all the views of the drawings ly 
the same 'eference (hai'acters. 

Specifically describing the present embodi 
ment of the illy ention, the numeral 1 desig 
nates ire stealin boiler of a locomotive which 
may k of any approved or conventional 
constractic::1. Projecting into the interior 
of the boiler 1, preferably from the top 
thereof. is a pipe 2 which terminates at sub 
stantially the low water level, the end of 
the pipe being open to admit of water or 
stean passing freely up and down through 
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the pipe. As indicated upon the drawing 
an elbow 3 is 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. Ol' 
casting 4 which is arranged ipon the exte 

-- rior of the boiler, the two branches of the 
said Y coupling comthunicating respectively 
with tubuli thermostatic members 5 and 6. 
The lower ends or bases of these illular 
thern static members are shown as thread 
cd into the branch openings of the Y cou 
pling and the body portions of the said tu 
bular thermostatic member's are preferally 
Hattened and arranged with the maio axes 
thereof parallel to each other. The upper 
end of the tubular thermostatic member 5 
is closed at by pressing opposite sides 

3. there(if together, while the tipper end of the 
tubular thernostatic membei (; communi 
cates with the interior of a hollow head or 
casting 8. This head S is formed with 
a compartinent 9 which communicates 
though an opening 10 with some suitable 
alarm such as the whistle 11, and connani 
('ation between the said compartment ) and 
the interior of the head is controlled by a 
valve 12 upon a valve stem 13. 

ihe inner and opposing faces of the ther 
mostatic members 5 and 5 are seculed to the 
limbs of a U shaped ther'nostatic member 14 
in some suitable nainner as lov neans of the 
U bolts 15, the base of the U shaped thermo 
static nember being rigidly secured to the Y 
coupling 4. As indicated upon the drawing 
the base of this member 14 is clamped be 
tween the top of the Y coupling 4 and a plate 
16, the said plate being engaged by a nut 17 
upon a bolt member 1S which extends 
through both the plate and the U shaped 
member 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 closed end of the tubular member 5 
as indicated at 19, while the upper end of 
the opposite arm of the U shaped unember 14 
is extended laterally at 20 and engages a 
shoulder 21 upon the head 8. 

The tubular thernostatic members 5 and 6 
are constructed of some metal such 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 
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are heated above the normal temperature the 
coppel' 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 ty) copper tubes are engaged by un 
yielding-abutments, this greater expansion 
of the copper tubes will tend to flex the up 
per ends of the U shaped member 14 inwardly 
toward each other. 
The valve stem 13 extends outwardly be 

yond the head 8 where it is surrounded by a 
coil spring 22, the said coil spring being in 
terposed between the head and a collar 23. 
A cotter piir 24 is inserted through an open 
ing, in the valve stem, for bolding the collar 23 in position, and the coil spring 22 nor 
mally tends to hold the valve 12 upon its 
seat so as to shut off communication between 
the compartment 9 and the interior of the 
head 8. The opposite end of the valve stem 
13 is loosely received within the hollow 
shank of a screw 25 which is threaded in one 
side of the head S. When this selew 2., is 
removed the end of the valve sten can be eh 
gaged by a screw driver or other tool for 
grinding the valve upon its seat, or the valve 
and valve stem can be slipped out of position 
by remloying the collar 23 and spring 22. 

. An adjusting screw 26 extends through the, 
returned end 19 of the U shaped thermo 
static member 14, and also through the 
closed: upper end of the tubular member 5, 
the extremity of the said adjusting screw 
normally abutting against the end of the 
waive stem 13, as indicated in Fig. 2. A 
pair of clamping nuts 27 are shown, as 
threaded upon this adjusting screw 26 and 
engaging opposite sides of the returned end 
19 of the member 14, the said nuts serving 
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both to hold the screw 26 in an adjusted po 
sition and also to tightly close the upper ent 
of the tubular member 5. 
Under normal conditions the inner end of 

the pipe 2 projects below the surface of the 
water within the boiler and tie said water, 
enters the tubular thernpostatic mellbers 5 
and 6 and is held therein under boiler pres 
sure. Owing to the fact, however, that these 
tubes are exposed to the atmosphere, the wa 
ter therein will be considerably cooler than 
the water within the boiler. The members 
of the the rostat 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, . However, 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 boiler and steam will enter the 

This stean will have the 
same temperat tire as the steam within the 
boiler and will heat the copper tubes 5 and 
6 in such a manner as to cause a rapid ex 
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explained, the expansion of these 'opper 
tubes will be much greater than that of the 
thernostatic 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. This 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 
be unseated so as to permit the steam to en 
ter the compartment 9 and pass through the 
opening 10 and sound the whistle il 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 force water into 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 again cool them and cause them to 
straighten out into normal position. This al 
lows the valve 12 to reseat itself and the de 
vice is then ready for another operation. 

IIaving thus described the invention, what 
claim as new and desire to secure by Let 

ters Patent, is:- - 1. A thermostatic apparatus for steam 
boilers comprising a supporting member, a 
U shaped member formed of metal having 8. 
contratively small co-efficient of expansion 
and having the base thereof secured to the 
sporting member. tubular thermostatic 
members formed of metal having a com 
paratively large co-efficient of expansior: 
and clamped to the outer sides {f the limbs 
of the U shaped member so that the said 
limbs of the U shaped member will be flexed 
inwardly when the tubular thermostatic 
members are heated to a temperature above 
the normal, means for causing the tubular 
the mostatic members to be normally filled 
with water from the boiler, but to be filled 
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with steam from the boiler when the water R. 
fils below a certain level, a head applied 
to one of the tubular thermostatic members 
and formed with an outlet, a valve control 
ling the outlet, a valve stem carrying the . 
valve. and means actuated by the opposite 
thernostatic member for engaging the waive 
stein and opening the valve when the limbs. 
of the U shaped member are flexed by the 
admission of steam to the tubular therno 
static members. 

2. A thermostatic apparatus for steam 
boilers comprising a support, a shaped 
member formed with metal having a com 
paratively small coefficient of expansion and 
having the base thereof secured to the Sup 
port, tubular thermostatic members formed 
of metal having a comparatively large co 
efficient of expansion and clamped to the 
outer sides of the limbs of the U siraised 

pansion thereof. As has been previously mefiber so that the said limbs of the . 
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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 outer 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 the said thermostatic member is se 
cured being extended laterally to engage the 
shoulder of the head, a valve controlling 
the outlet opening of the head, a valve stem 
'arrying 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 thern ()static apparatus for stealm 
boilers including a Y coupling, a pipe ex 
tending into the interior of the boiler and 
terrillating at the law water level, the said 
pipe being in 'outheation with the base 
of the Y couplins tubilar thermostatie 
metaller's secured in the branches of the Y 
colling and filmed of metal having a 
comparatively large co-eflicient of expan 
sien, a U shapel member having a smaller 
co-efficient of expansion, the base 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 
bel's so as to be flexed laterally when the tu 
bular therng static 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 

filled with steam from the boiler when the 
water reaches the low water level, and a . 
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, tubilar thermostatic members having a compara 
tively high co-efficient of expansion and se 
cured to the branches of the Y coupling, a 
U shaped member formed of metal having a 
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comparatively small co-efficient of expan 
sion and having the base thereof secured to 55 
the Y coupling, the limbs of the U shaped 
member being clamped to the respective tu 
bular thermostatic members so as to be 
flexed inwardly when the tubular thermo 
static nenbel's are heated to a temperature 
above the normal, the said tubular thermo 
static 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 withyan out 
let opening, a valve normally closing the 
outlet opening, a valve stem carrying the 

60 

65 

valve, and means carried by the opposite 70 
tubular thermostatic member for engaging 
the valve stem upon the valve when the 
limbs of the U shaped member are flexed. " 

In testimony. whereof I hereunto affix my 

HARRY A. HOKE, 
Witnesses: 

N. E. GEE, - 
D. LLOYD CLAYCOMB. 

N.O. signature in the presence of two witnesses, 


