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to ail whom it may concern:

Be it known that I, DoxALD StuaRT, a citi-
zen of the United States of America, and a
resident of Rochester, county of Monroe, and
State of New York, have invented certain
new and useful Improvements in Regulators,
of which the following is a specification, ref-
erence being had to the accompanying draw-
ings, forming a part thereof. )

My invention relates to improvements in
regulators, and particularly to thermostatic-
ally controlled Lot water regulators.

The form of regulator consists generally in
valve mechanism having thermostatic mem-
bers comprising a closed tube which extends
mto the body of water or other liquid to be
regulated, and a longitudinal rod, bar or the
like, enclosed therein. These two thermo-
static members are in engagement at one end,
and at the other end the one carries a'valve

and the other the valve seat therefor. The’

said members are composed of inaterials hav-
ing different co-eflicients of expansion,where-
by the relative contraction anc expansion be-
tween the members will operate the valve.
This valve controls supply of motive fluid to
the motor of a heat controller, by the opera-

fluid, isregulated.

T the form of thermostat to which my in-
vention particularly applies, the outer mem-
ber, which is the enclosing tube, is the one
which is composed of a material having the
greater co-ellicient of expansion, such mate-
rial being usually brass, while the inner mem-
ber is composed of iron; steel, carbon or other
material whose co-eflicient of expansion is
lower. The liquid which acts upon the ther-

mostatic members wiil, it will be seen, insuth |

aregulator be in direct contact with the outer
member, but is prevented from direct con-
tact with the inner member by the fact that
said inner member is entirely enclosed within
the tube or casing in which the outer member
is comprised. [urthermore, these two mem-
bers are separated by a space, so that.onc is
to a certain extent insulated from the other.
1 have found that the result of this has been
that the inner member has responded to vari-
ations of temperature in the surrounding lig-
" uid very much more slowly than has the outer
member,so that, upon, say, a raise of temper-
ature of the lquid, the outer member has
quickly expanded, lifting the valve from its

seatenough to cause motive fluid to passsame,
vet, when finally the inner member had fully

expanded in response to the heat eventually

transmitted thereto, such expansion has been
enough to again close the valve to its seat,
and it has required a still further raise of tem-
perature to lift the valve from its scat and
hold it in such lifted position. It will be
readily understood that this has caused an
uncertainty of operation of the regulator,
and, as commercial utility of these regulators

: depends for many purposes upon very accu-

rate operation, such uncertainty has been a
serious defect. To overcome this defeet, T
have made the inner member of tubular form,
and have perforated the walls throughout the
length thereof, so that the interior thereof
will always be in active conimunication with
the annular space between the two said mem-
bers. " By this means I have found that heat
is transferred to the inner member very much
more quickly than has been the casc hereto-
fore, so much so that the two members ex-

. pand and contract- almost simultancously,

|
i

though, of course, to a different extent, each
one according to the co-efficient of expansion

- of the material of which it is composed.
tion of which the heat of the water or other .

i

In order that my invention may be fully
undeérstood, I will now describe a regulator
in which the same is embodied, having ref-

-erence to the accompanying drawings illus-

trating same, and will then point out the
novel features in claims.

In the drawings: Figure 1 is a view in cen-
tral vertical longitudinal section through the
regulator. Fig. 2 is a view in transverse sec-
tion therethrough, the plane of section being
taken substantially upon the line 2—2 of
Fig. 1. Fig. 3 is a top or face view looking

“toward the dial plate.

The regulator comprises a valve casing 5 to

‘which is secured one end of a longitudinal

tube 6, said tube forming the outer member
of the thermostat. Disposed within the said
tube 6 is another tube 7, said inner tube hav-
ing a flange 8 at its outer end, which flange
rests upon the outer end of the tube 6. A
thimble 9, secured to the outer end of the
said tube 6 and provided with a cap 10,
serves to enclose the ends of the said tubes,
and also to enclose a relief spring 11 which
extends between the said cap 10 and the
outer end of the tube 7. At its.inner end the
said tube 7 carries a valve 12, which valve is
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by the inner tube 7, I have perforated the
‘walls of the said tube 7 throughout the

"quickly transferred to the said inner member

(193

adapted to engage with a valve seat 13

formed at the end of an adjustable plug 14
mounted in, and carried by, the valve casing
5. Motive fluid is admitted through a con-
nection 15 and passage 16 to one side of the
valve 12; said motive fluid being permitted,
when the said valve is lifted from its seat, to
pass through the hollow plug 14, out through
passages 17 in the walls thereof along a pas-
sage 18 in the valve casing, and out through
a connection 19 which leads to a motor for
controlling the means, as will be well under-
stood by those skilled in thisart. The mo-

times to the annular space or chamber 20
formed between the members 6 and 7, and,
in order to permit free communication be-
tween this chamber and the space enclosed

length thereof, as shown at 21, 21 in the
I have found that, with the ther-
mostatic members thus formed, the heat is

7, whereby the said inner and outer members
will expand and contract simultaneously in-
stead of one later than the other, as hereto-
fore, and the regulator is hence not only
more sensitive than regulators of this deserip-
tion formerly made, but also far more accu-
rate. '

What I claimis:

1. Aregulatorincluding a thermostat com-
prising an outer tube closed to admission of
the fluid in which it is immersed and the tem-
perature of which is to be regulated, said
tube composed of a material having a rela-
tively high co-eficient of expansion, and an
inner tube composed of a material having a
relatively low co-eflicient of expansion, en-
closed within said outer tube, the walls of
said inner tube perforated at various points
throughout the length thereof, the two said
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tubes normally connected unyieldingly at:

one end, and provided at the other end the

one with a valve and the other with a valve

seat. . ‘ ‘ :
2. ‘A regulator including a thermostat hav-

5

ing an outer tube closed to admission of the -

fluid in which it is immersed and the tem-
perature of which is to be regulated, said
tube composed of a material having a rela-
tively high co-efficient of expansion, and an

inner tube enclosed. within the said outer

tube and composed of a material having a
relatively low co-efficient of expansion, the
space within the said inner tube being in free
communication with the annular space be-
tween said tubes, the two said tubes normally
connected together unyieldingly at one end,
and provided at the other end the one with a
valve and the other with a valve seat.

- 3. A regulator comprising a casing 5, af
outer tube 6, projecting therefrom and com-
posed of a material having'a relatively high

co-eflicient of expansion, said tube closed to

admission of the fluid in which it is immersed
and the temperature of whicli is to be regu-
lated, an inner tube 7 composed of & material
having a relatively low co-efficient of expan-
sion, connected normally unyieldingly to the
outer tube at the end opposite the said cas-
ing, the walls of said inner tube perforated at
various points throughout the length thereof,
a valve 12 carried by said inner tube, and an
adjustable valve seat 13 carried by said cas-
ing, said.casing having means for admitting
motive fluid thereto to be controlled by the
valve and its seat, said motive fluid having
free access to the annular space between the
two said tubes and also to the space within

the inner tube. )
' DONALD STUART.
Witnesses:
J. Mer1IN TAYLOR,
- HersERT J. WINN.
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