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Water-Backs; and T do hereby declare that

JOSEPH HARRINGTGN oF CHICAGO ILLINQIS ASSIGNOR .z.() GREEN ENGINEERING |

CUTFPANY OE‘ CI—TICAG@ ILLII\TOIS

A GORPORﬁTIGN {}F ILLINOIS

THERMOSTATIC V ELLVE FOR“WATER-B&;CI{S

951,439,

| ' Speciﬁmtion of Letters Patent,
_- ﬂpplica,tion filed April 23, 1906.

]E-"‘msemsaeﬂ I%J[m* @ JWM)
Sellal WMo, 313 245,

To all whom it may concern:
Be 1t known that I, Josepm I‘L’&RRINGTDN

2 citizen of the United States, of Chl_caoo,
i the county of Cook and State of Illinois,
have invented certain new and useful Im-
in  Thermostatic Valves for

the followmcr 1s 2 full, clear, and exact de-
seription Lhel eof, 1efe1'ence bemg had to the
accompanying dmwmws and to the letters

part of this specification.
This invention relates to a novel appam—

“tus for controlling the supply of cool water

to the water cooled member of a boiler fur-
nace, such for instance, as the bridge wall

_of the furnace, and the invention COHS]"}t‘n

in the matters hereinafter set forth and
more particularly pomted out in the ap-
pended claims.

Among the objects of the invention 1s to
provide an apparatus for this - purpose
which will economize the use of water em-
ployed to cool the water cooled membel of
the furnace. -

A further object of the invention is to
provide an apparatus which operates re-
sponsively to the temperature of the water

rassing through the water cooled member
fo maintain said water cooled member and
the water therein at a substantially uniform
temperature. To this end I propose to de-
liver the cool water to the water cooled mem-
ber through a pipe provided with a thermo-
statically controlled regulating valve, the
thermostatic 001"11:1:'0111110 member of which
operates under the influence of the heated
water discharged from the water cooled

member to vary the amount of water de-

livered to the water cooled member.
In the present instance my 11‘11]:)I*ovements

are shown as applied to a movable bridge-

piece of a bridge-wall of that character set

forth in my pendmﬂ application, Serial No.

226,417, filed Septembel 28th, 1904, but said
1Impr ovements may be ‘Lpphed to any water
cooled member of the fmmce to which 1t
may be adapted.

As shown in the drawings:—Figure 1 is a
side elevation of a furnace shownw a plate
set in the furnace wall for supportmw one
end of the bridge-piece and illustrating my

improved @ppamtus for directing cool Water'

!
" water cooled member

J

tric Wlth the axes of the trunnions.

to and conductmﬂ* hot water m‘vay from the

I‘Jo 9 1z a transverse
section ‘thr 011011 the fumace showing the

section. if1g. 3 15 a top plan view of the
thexmosmtm dewce for controlling the sup-
ply of water to the hollow brldwe -plece.

Fig. 4 1s a central, vertical Sectmn the]:'eof
| pm‘tnlly broken away Fig. 5 1s
| verse section, taken on line : 5—5 of Fig. 4.
of reference marked thereon which form a |

9, trans-

55

bridge-wall *md Lhe bridge- plece partmll}r mn

60

~ As shown 1n the accompanying drawings,

AA designate the side walls of a boiler fur-
nance, I3 the overhanging part of the bridge-

wall thereof, and C caeswnaieg as a whole, a

tubular waﬁrer cooled b]i‘ldﬂe -piece, which ex-
tends across the furnace beneﬂth the brid
wall, and 1s shown as made like the bI‘lC
'plece illustrated in my aforesaid apphca,-

tion, Serial Number 226417. Said bridge-
| plece 18 provided at its ends with tmnmon%

oe_
o*em

% ..:' which are offset out of line with the

‘axis of the br 1dge-plece, and which have
‘rotative bearing in’ plates D D fixed in any

suitable manner in the side walls A A, re-

| spectively. Sald trunnions are connected
~with the hollow bridge-piece by ofiset arms
Ct, C?, said arms bemg herein shown as made

111tet}1 al with said trunnions and with heads
0° (¢ which are removably fixed to the ends
of the tubular bridge-piece. Said bridge-
plece swings, in the manner described in my
aforesaid prphcatmn in contact with the

bridge-wall toward and from the orate of
‘the Turnace, and 13 swung to an mdjusted PO-
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sition and 1001{@(51 therein thr ough the me-

dium of a smitable hand-lever C“’
The trunnion ¢! and the associated arms 02

are made hollow and constitute one of the

water passages through which passes the

water that cools the bildﬂe -plece, this pas-

sage constituting, as 11816111 shown, the out-
et passage. The head C3 ‘ulmcent to the

hollow trunnion C? is provided with a hol-

low nipple C* which extends laterally out-
wardly through a curved elongated opening
1 the Supp()ltll]ﬂ plate D1 dlspmed con {rzf_n-
he
passage in sald hollow nipple constitutes the
inlet water passage. The said inlet nipple
C* is connected with a pipe C° that 1s lo-
cated within the tubular 1:)1*'1dﬂe -plece and
extends to the end of said b]:‘ldoe -plece re-

| mote from the nipple C*, wher eby the in-
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coming or cool water is delivered to said ! registering

remote end of the bridge-piece. Communi-
cating with said hollow nipple C* and the
hollow trunnion ¢* are pipes E E!, herein
shown as made flexible, through which water
1s directed to and conducted from the hol-
low bridge-piece. |
My improved mechanism for controlling
the flow of water through said hollow bridge-
piece 1s shown in operative position in Fig.
1, and in detail in Tigs. 8 to 5, inclusive.
The form of apparatus herein shown com-
prises. a thermostatically controlled valve lo-
cated In the supply pipe I which supplies
cool water to the hollow bridge-piece, and
the outgeing or heated water conducted from
the hollow bridge-piece flows in contact with
the thermostatic member of the valve, where-
by the supply of cool water to the bridge-
piece 1s regulated responsively to the tem-
perature of the water after it has passed
through the bridge-piece. The part of the
water supply pipe between the said thermo-
statically controlled valve and the flexible
inlet pipe E leading to the inlet passage of
the bridge-piece is designated by the refer-
ence letter I*. A pipe G is connected with
the flexible pipe E?, which conducts the
heated water from the bridge-piece to the
chamber containing the thermostatic mem-
ber of the thermostatically controlled appa-
ratus. The said thermostatically controlled,
cool water inlet valve comprises, in general
terms, a hollow head H which supports the
valve mechanism, and a tube H! which ex-
tends downwardly therefrom and incloses
the -thermostatic member of the valve, con-
sisting, as herein shown, of a bar H2 The
head I ‘is divided into upper and lower
members % A', respectively, secured together
by, bolts 2* extending through the margins
of the members. H? designates a diaphragm
which divides said hollow head into upper
and. lower chambers 722 2%, and the margins
of said diaphragm are confined between the
margins of the members of the head. The
thermostatic member H? is anchored at its

- lower end in a fitting H* rigid with the tube,

10,

55
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and 1s connected at its upper end centrally
with the diaphragm H32. The hot water pipe
( communicates with the lower end of the
tube H' through said fitting H* and said

ftube 1s 1 open communication at its upper

end with the lower chamber 4* of the head,
whereby the hot water conducted from the
water cooled member flows over and through
the thermostatic member. Said chamber A*
is provided with an outlet pipe G' which
conducts the heated water away from the
apparatus to a waste pipe I, as herein shown.
The fitting H* which has screw-threaded en-
gagement with the lower end of the tube H*
and said thermostatic bar is provided with

a stem /° that extends.downwardly through |

951,439

apertures m the bottom wall of

said fitting and the horizontal member A° of a

depending yoke, and the stem is fixed thereto
by means of nuts 25 4% screw-threaded on
the stem and bearing against said yoke and
the lower wall of the fitting. A suitable
stutfing box 2° prevents the escape of water
around the stem. The means for attaching
the upper end of the bar to the diaphragm
consists of a screw-threaded stud 2™ cast in
the upper end of said bar and extending
through the diaphragm IT* and attached
thereto by means of a nut 2.

The valve mechanism for controlling the
supply of cool water to the water cooled
member 1s made as follows: J designates a
tubular member, constituting a valve casine,
supported on or made part of the head. Said
casing 1s provided with an opening at its top
to recetve the cool water pipe T, and with
an opening at its side to receive the pipe I,
One end of said casing is provided with o
screw-threaded partition j and the upper
member of the head is provided with a ver-
tical hollow extension 4'* having a lateral
hreaded opening which receives the

serew-t
screw-threaded end of said hiollow member J.
The other end of said tubular valve casing J
rests on a flange or web A" rising from the
upper wall ot the said upper member of the
head on the side thereof remote from the ex-
tension 4**.  Said web or flange is provided
with a concave seat on which the tubular
valve casing rests and the latter is fixed in
place by menans of a clip /' that extends over
said casing and is fastened to the web 272 by
bolts 4™, Contained ~within, said tubular
valve casing J 1s a valve having the form of
a balanced piston valve comprising two pis-
tons I IK* located one at each side of the
inlet opening and a connecting stem /.  The
end of said tubular valve casing remote frou
the connection thereof with the vertical ex-
tension of the upper chamber of the head is
open, so that the end of the piston valve I
1s subject to atmospherie pressure.

The operative connection herein shown he-
tween the thermostatic member T* and the
cool water regulating valve comprizes the
diaphragm If% and a bodv of liquid con-
tamecd within the upper chamber of the
head, saxd liquid filling the said chamber and
that part of the tubular valve casing J in
rear of the piston valve I{. The position of
the parts shown in Fig. 4 mav be assumed to
be the normal position of the parts when
no water 1s bemg fed through the valve to
the water cooled member of the furnace.
Upon the admission of water to said water
cooled member the water heated by its pas-
age through sald member is discharged
through the tube H* over the thermostatic
member and thence through the lower cham-

ber 4* of the head and pipe G*. The said
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of the outflow reacts on the thermostatic bar
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thermostatic member is adjusted to oljerm(., [ Such 111(116&111’1& device consists, as herem

the inlet valve to increase the flow of water
to the water cooled member, when the tem-
perature of the water ﬂowmﬂ through said
member 1s raised to a predetermmed tem-
perature. 1In other words, it 1s the purpose
ot the regulating apparatus herein shown to

maintain the water passed through the water
cooled member at a

of temperature in the water cooled mem-
ber, tending, on the one hand, to subject the
samie to undue high temper ature by reason
of a lack of coahnﬂ* water, and tending, on
the other hand, to wmtdul use of Water by
allowing cool water in too oreat quantities
to pass “thr ough the water cooled member.
To this end, ther efore, the thermostatic mem-
ber is so ﬂd]ussted that when the water pass-

thereby raises the diaphragm with the re-

"aulu of shifting the body of liquid in the

chamber 4* and MovIing I.:hL regulating valve
cutwardly to uncover to a ﬂlmtm" or Tess ex-

tent the outlet port or opening oi the valve
casing J, with which communicates one por-

This

tion I* of the cool water inlet p1pe
automatic adjustment provides for a greater
mtlow of cool water, with a result Gf COTTe-

ﬁpondumlv 1eduul‘1g the temperature of the
water cooled member.

of the water 18 reduced in the water cooled
such reduction of the temperature

with a result of contracting the same and
depressing the diaphragm, and shifting the

body of liquid downwardly, Whermpou the
mnﬂ]atmﬂ valve follows the receding 111,1111(*?:
due to the atmospheric pressure ‘wtmﬂ cn-

the outer end thereof, with a result of 11111-

1ting the supply of cool water to the WM@I‘
cooled member. - -

In the usual opemtion of the :ctppa]:‘atusj'

when the furnace heat 18 maintained Ci'nb
st.mtmlhf uniform, the regulating valve wve

ries but little from elthu sicle Oi 2} centla,l
or normal position. The apparatus.is sensi-
'1ive, however, to respond to increasing tem-
j}LHiﬂl eS

burning out said water cooled member.
reason of the regulation described only the

amount, of water required to economically

cool the water cooled member 1s used, therub?

effecting a great saving of water as co:mpmul

to &ppd atus of this character provided with
no regulating means.

If desired an indicating device
eminloyed designed to indicate the amount

of water mssed through the water cooled

iember, as well as al%;o indicating the ap-

charged from the water cooled membcl

. ihe tub ﬂa}:‘ valve casing J.

substantially uniform
temperature and thereby avold wide ranges

g thereover reaches a given temperature,
“the said bar 1s hpanﬂad or elongated and

As the temperature

valve casing and 1s
the cther of which is provided with inlet and

valve-casing adapted

in the furnace tending to overheat
the water cooled member and themby avolds

By

‘may be

shown, of an arm L extending horizontally
Out‘i‘mrdly trom the 1‘60111311110 valve and

provided with an 111:)111111&{1 ﬁﬂg;u [ that ex-

tends 111311&11‘(:113?‘ into a longitudinally ar-
ranged groove j* formed in the open end of
The said casing
at the sides of said slot with
marks with which the pointer or

is provided
oracuated

111(:1105111110 finger / coopemte% for the pur-
pose set forth. -

I claim ag invention :—

my

1. Means for controlling the flow {)Jf fioad
opers: ated by changes in
the temperature of fluid flowing 1111‘011{}1’1 a
second passage, embracing a mlve-casm o, a
valve therein adapted to {:01111'01 the paﬁsaw"

through one passage,

of fluid through said first passage, a casing

provided Wlth a flexible dmphrwm dividing
sald casing into two chambers, one oxf said
chambers bemﬂ in communieation with the

valve casing and filled with liguid, and a
Lhermasmtle member located 1n the other of
sald chambers and connected with said dia-

]:)111'::19‘11’1} the chamber in which said thermo-

static member is located forming part of said
second passage,

2. A regulating device for wntrollmo thu

passage of hqmd through a pipe, (,011'1]:)1"15111&

6 valve-c 181N Y c*onnectud with said pipe, a

ralve member i n said casing ﬂd&pted to con-
trol the passage of flmid through said pipe,
a.casing promded with a flexible dia: phragm
dwmhnﬂ the Sald caging into two chambers,
one of Whmh 1S 1N 00111111111’11031101’1 with said
tHled with liqmd, and

outlet passages, and a thermostatic member

located in the latter chamber, said thermo-

static member being connecmd with ‘“ll’id
adn pted to actuate said diaphragm.
3. A ﬂl@lﬂl@%t‘ttl@ 1"{3{}111315111& dmflce COM-

prising a valve-casing, a casing provided

with a diaphragm c 1v1c11m;§ the same 111to
two chambers, one of which is in communi-
catmn with one end of said valve- casnw and
is filled with liquid, a valve-piston in said
to control the Dassage

of fluid h(,]:'ethmu&
to the pressure of the 11q111d i said chamber,
and a thermostatic member in the other of
said chambers, connected with and adapted
to actuate said dl‘l‘[“]’ll‘ﬂﬂl‘l’l
chamber being provided with inlet and out-
let passages.

4. A Lhernmstatm regulating device com-

prising a valve- casmn hmrmo nlet and out- |

let palta a casing promded “with a flexible

diaphragm chvldmo the casing 1nto two

chftmbew one of which is filled with liquid

and 18 1n commumcatmn with one end 0:['

said valve-casing, a balanced valve- piston 1n

proximate temperature of the water dis- | said valve- cqsmo, which is subject at one
L end to the pressm'e of hqmd in the said

h, and which 1s sub]ect |

sald latter
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w3 _ 951,439
chamber and at its other end to atmos- | as my mnvention I affix my signature in pres-
pheric pressure, and a thermostatic member | ence of two witnesses, this 20th day of April
located 1n the other of said chambers and | A. D. 190%.

connected with said diaphragem, said latter JOSEPH HARRINGTON.
5 chamber being provided with inlet and out- Witnesses:
let passages. C. Crarexcre Poorr,

In testimony, that I claim the foregoine (. R, WiLkins.
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