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To all whom it may concern :

Be it known that I, Exanoern M. Youwe-
MAN, a citizen of the United States, residing
at 13th St. & Surf avenue, Coney Island,
New York, have invented certain.new and
useful Improvements in Thermostat-Con-
trollers for Hot-Water Gas-Heaters, of
which the following is a clear, full, and
exact description.

This invention relates to a thermostatic
control for hot water gas heaters, and has
for its object the provision of means to
maintain a supply of hot water within the
ordinary storage tank, said means compris-
ing an ordinary gas heater for the water

which is automatically turned on to heat the

water when the temperature of the same
falls to a predetermined low point, and
which is automatically shut off so as not to
overheat the water when the temperature of
the same has reached a predetermined high
point. .

The invention relates more particularly to
that class of devices having a gas heater
and which completely shuts off the gas sup-
ply to the heater, leaving perhaps a pilot
light burning for the ready ignition of the
gas when again turned on, as distinguished
tfrom those devices which merely check or
throttle the. supply of gas to the heater
without completely closing off the same,
commonly known as slow-down devices. In
devices of the character first named, that is
which completely shut off the supply of gas
to the heater, the principal difficulty to be
overcome for successful operation has been
to effect a sufficiently wide and quick open-
ing of the gas supply valve when it is to
be opened at all, and also to effect the quick
snap-closing of the valve when it is to be
closed. The ordinary gas heater most com-
monly used at the present time is of the
Bunsen burner type, which requires a proper
ratio of gas to air in the mixing chamber
for proper combustion and to prevent back
firing. Therefore in these gas control de-
vices it is necessary to open and shut the
valves to and from the minimum gas supply
adjustment with a quick snap-like move-
ment. ’

A further object of the present invention
is to provide a device which will operate
with equal effectiveness for different adjust-
ments either for maintaining the water in
the storage chamber at a comparatively high

- temperature, or for maintaining it at a com-
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paratively low temperature, and also a de-
vice that can be adjusted for efficient opera-
tion in places of different climatic tempera-
tures.

In the preferred embodiment of my ap-
paratus shown in the accompanying draw-
ngs—

Figure 1 is an elevation of the device
shown installed with a water storage cham-
ber and a gas water heater;

Fig. 2 is an enlarged longitudinal section
along line 2—2 of Fig. 3;

Fig. 8 is a plan view of the device with
the cover of the casing removed;

Fig. 4 is a transverse section through the
device along line 4—4 of Fig. 3;

Fig. 5 is a detail section along line 5—5
of Fig. 4 of the adjusting arm;

Fig. 6 is a detail of the top of the casing
showing the adjusting pointer; and

Fig. 7 is a detail section through the valve
along line 7—7 of Fig. 2.

Referring more particularly to the draw-
ings, 1 indicates the ordinary water storage
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tank; 2 indicates the gas hot water heater -

having a burner at 3 and the water heating
coils 4 mounted therein. The upper end of
the coil 4 is connected with the hot water
inlet pipe 5, which enters the top of the
storage tank 1 through T-branch 6. Pipe
7 runs to the hot water taps for withdraw-
ing the hot water as desired from tank 1.
The cold water inlet pipe for the tank is
shown at 8, and it is understood that this
extends within the tank to a point adjacent
the bottom thereon. The pipe 9 carries the
cold water from the bottom of the tank 1
to the heating coils 4 of the heater. The
gas burner 3 of the usual Bunsen burner
type is supplied with gas from pipe 10 lead-
ing from the valve casing 11, which forms
part of the thermostatic control mechanism.
Pipe 12 leads from any suitable gas stupply
also into the casing 11.

As shown in enlarged section, Fig. 2, the
gas outlet pipe 10 from the casing 11 is
adapted to have its communication with said
casing shut off by a gas valve 13 mounted
within the casing and adapted to fit against
valve seat 20. The casing 11 comprises a
suitable base portion 14 and detachable
cover 15 secured to the base portion in a
gas-tight manner. Upon the base portion 14
is fixed a permanent magnet 16, preferably
of horse-shoe form as shown in Fig. 3. Be-
tween the poles of the maguet 16 the gas
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valve 13 is preferably mounted by having
a stem 17 slidably guided in a U-shaped
bracket or keeper 18 and normally pressed
1nto closed position by a spring 19 between

aid keeper and the head of the valve. The
keeper 18 limits the upward movement of
the valve and the stem 17 of the valve 1s
preferably squared so as to prevent the valve
turning and thus insure its seating upon its
seat 20 in the same position upon every op-
eration. The upper end of said stem 17 is

screw-threaded as at 21, and passes loosdy

through an armature 22 with a nut 23 se-
cured thereuo above said armature 22. As
shown in Fig. 2, the armature 22 is carried
upon the end of an arm 24 and is arranged
above the poles of the magnet 16, so tha it its
downward movement w 111 permit the valve
18 to be closed by its spring 19 and the up-
ward movement of the armature will en gage
the nut 21 and lift the valve. The ar mqtu.e-
carrying arm 24 forms part of a break joiut
lever, and for this pur pose is pivotally car-
ried ‘1t 25 npon an armature- lifting member
or lever 26, said lever being mvoted at 27
upon a fixed standard 28 of the base 14.
The armature-carrying arm 24, as before
stated, carries at one end the armature 22
and is connected at its other end, as at 29,
by a spring 30 to the lifting member 26.
This spring 30 tends to keep the carrying
arm 24 and lifting me ember 28 in deﬁmse
relation so as to move s a single lever con-
struction, but when the qr*mtme 29 is at
tracted to the magnet 16, the spring 30 'mﬂ
permit said lever constz netion to brenk joint
around pivot 25.

The lifting member 26 is operated by a
suitable train of mu ﬂhnfwuo levers £ from t“e
thermostat 81, shown more deaﬂv in Ifig.
Tn the preferred form illustrated, a th erfn.o-
stat comprises a closed tube 32, such as of
conper, wlh(,l has a large coeflicient of ex-
phusio;l, and a stem f‘,l, as of carbon, wiﬂ
a verv gmall coef EANGY 1)
stem bewn" mouniead i
so as to move back a \{ torth mtn the coa—
traction and expansion of tube 832. The
carbon °tem 31 preferably has a metlel'

g1 th the end 34 of a
19'\*-"1' 35 1)1\*0’{6(1 ‘ot 30 upen

as ch owh,

a bhracket 37
forming a part of the base 14, and the other
nd of gaid lever 38 has a plﬂ“’i o arm

38 extending heneath a lever 39 pivoted at
40, also npon a part of the base 14, The
|1ft1n0 member 25 carries near fo its pivos
stud 41, the lower and of
which engages the outer end of lever 39.
Movement of the stem 31 to the right (lock-
ing at Iig. 4) due to the contraction of the
tube 32, will operate through the train of
mu]tiplﬂng levers 25, 39 and 96 to 1ift the
armature 22. When the ommﬂr tnbe 32
expands, the weight of the multiplving
levers, just named, will thrust the stem 31
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toward thc left in gaid tube 32, b
Wewht 10 not sufficient or 1I the dev

purpove, a Sultwbjo s“rmt,. ,snf'h as ‘3 en-
gaging a tail piece 43 of said lever ‘20 may
De employeu. Tt will be noted that the
32 mmmnnimtug at 1ts opon end with the
interior of the valve casing 11 and is mouat-
ed to extend hon/ontally directly into the
water storage chamber 1 wmlﬂby it g
readily responsive to cha mg of temperature
in said water storage tank

The adjustable stud 41 serew-threaded
inte lever 26 has fixed to its upper end a
laterally me'e‘Cﬁnr“ arm 44 with & slotted
opening, into which plays the pin 45 of a
erank arm 46. The crank arm 46 is fixed to
shaft 47 extending through the upper wall
15 and which is rouoed ot dte upper end
with an indica tinﬂ pointer 48. As shown in
Fig. 6, a suitable Omdmted dial 50 s placed
bcn ath  said 1nchcf\t111,<) Domwr 48,
spring 51 beneath the head of said
and received within a counter- ‘;unk pn“mﬂu
of the cover 15 tends to heep said shafs 14
tight within its beari t the
escape of gas. 1‘10!1’1 bhlu it will be geen
that the turning of the pointer 48 will affect
the turning of the threaded & dw sting screw
41 to raise or lower the same within the Tift-
ing member 26, and the exact effect of this
Qdmstmen* will be later described.

The operation of the apparatus will be
readily understood from the description
heretofore given, but may be briefly sum-
marized ps follows, A o the par
be in the position shown in Fig. 2, the v ah/
13 is open and under these conditions gas
is entering pipe 12, filling the interior of
the valve chamber 11 and prssmo otib
through pipe 10 to the burner thus heat-
ing the water within the ('ods The hot
water passes upwardly thlmwh pipe 5 into
the tank 1, and gradually more and morve
water within said tank 1 becomes heated
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until the level of hot water descends as fay -

as the thermostat tube 22. As soon as the
tube 82 expands, the weight of the multi-
plying levers 39, 30 and 6 acting through
lever 25, pushﬂs said rod 31 to the left
slowly durmo the gradual expansion of the
tube 32. If the valve 13 were hr ought to
its seat 20 as slowly as said tube 59 ex-
pands, the gas would be cut off too gradu-
ally and a wnnt would be reached wherein
the oas supnly would not be suflicient to
effect the good mixtare for
burner, and the result would be a back fire
in the baxnel causing it o lose efﬁownc\f
Therefore it is desirable to close the valve
quickly -when it comes to within & prede-
terminad distance of its seat 20, and this
distance should be at least enough to in-
sure the minimum amount of gas for effect-
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ing a proper mixture within the Bunsen
burner. In the present construction, when
the armature 22 in slowly appfoachmw the
magnet 16 comes sufficiently far into' the

mag onetic field of the magnet, it is suddenly

and abruptly attractecd to. the magnet,
whereupon the valve 13 is impelled by its
spring 19 into a quick snap-closing p051-
tion upon its seat. The movement of the
armature 22 toward its magnet causes a
rocking of the armature-car ryino member
924 and creates a tension on the spring 30.
The valve 13 thus having been closed, the
burner 3 goes out and the water within
the tank T gradually cools off. The ther-
mostatic tube 32 will be contracted by the
cooling of the water and will thrust the
stem 81 to the right (Fig. 4), and through
the train of levers heretofore descrlbed
elevate the lifting member 26 slowly. The
member 26 thrmwh its pivotal connection
25 will tend to clevate the arm. 24, but the
armature end of said arm 22 is in contact
with the magnet, and therefore only the
spring end 929 of said arm will be elevated,
creating an_increased tension -upon the
spring "30. When this tension is sufficient
to break the armature 22 away from the

magnet 16, the armature end of the arm

o4 will be thrown up abruptly to effect a
quick opening of the valve 13, the spring
30 co; ntracting for this purpose.

When it is desired to adjust the appa-
ratus for a higher temperature of water
within the tank 1, it is of course obvious
that the tube 32 should be allowed to ex-
pand to a greater degree and thus permit
stem 81 to move farther to the left (Fig.
4) before allowing the valve 13 to close.
In other words, the armature lifting arm
96 must be nntmlly placed in a hlo"her
position so that it will travel down a
farther distance than before for permitting
the valve 13 to close. For this purpose,
therefore, the serew stud 41 should be turned
in the Tever 26 to lengthen 1ts lower end
and elevate the de]ustment of arm 26 with
respect; to the lever 39. Conversely, when
it 15 desived to maintain the water in tank
1 at comparatively colder temperature, the
gas should be shut off with less expansion
of the tube 82, and consequently the adjust-
ing screw 41 should be turned in such di-
rvection as to shorten its lower end 41’ and
to permit the lever 26 to stand initially
into a lower position with respect to the
lever 39. It will be noted that the spring
30, since it is carried with the lever 26
and arm 24 in the various up and down
adjustments thereof, has its tension only
necrhblv affected by said adjustments.

Tt is obvious that various changes and
modifications of the parts and arrange-
ments here shown may be made within the
scope of my invention, and therefore the

8

claims should be given an interpretation to
include all such immaterial variations.

What I claim as new is—

. In a thermostatic control for hot water
gas heatels in combination, a gas valve and
mwnet an -armature coactmv with  said
mfwnet for controlling the qulck opening
and closing of said Valve, an armature lift-
ing member connections between said lift-
ng member and said armature, comprising
a spring carried bodily with said lifting
membu‘, and a thromostat for actuating said
lifting member.

9. Tn a thermostatic control for hot water
gas heaters in combination, a gas valve and
'nagnet, an armature coactlncr with said mag-
net for controlling the qulck opemng and
closing of said vﬂve, an armature lifting
member, an armature carrying arm pivotecd

on said lifting member, a sprincr connection
boh veen said armature- carrying arm and
said lifting member, and a thermostat for
actuating said armature- lifting member.

3. In a thermostatic control For hot water
gas heaters in combination, a gas valve and
mfwnet an armature coacting with said
mwgnet for controlling the quick opening
and closing of said valve, an armature lift-
ing member, an arm pivoted between its
ends on said lifting member and carrying
the armature at one end thereof, a spring
connecting the other end of said arm with
said hi’tmg member, and a thermostat for
actuating said armature lifting member.

4. In a thermostatic control for hot water

gas heaters in combination, a gas valve with
a spring tending to close 1t, a keeper for
limiting - the upward movemnent of said valve,
a maO*net an armature coacting with said
mfwnet havmfr a loose play connection with
said valve for controlling the quick open-
ing and closing of said valve, an armature
lifting member connections between said
hftmg member ‘and said armature compris-
ing a spring for permitting a limited move-
ment of said lifting member against the ten-
sion of said spring “without lifting the arma-
ture, and a thermostat for wctuwtmo said
srmature- lifting member.

5 Ina thermostfmc control for hot water
aas heaters in combination, a gas valve, a
keeper for limiting the upward movement of

said valve, a spring between said keeper
and valve tending to close the valve, a mag-
net, an armature coactmcr with said ma;rnet
having a loose play connection with said
valve for controlling the quick opening and
cloging of said valve, an armature lifting
member, connections between said hftmcr
member and said armature comprising a
spring for permitting a limited movement
of said lifting member ‘mgamst the tension
of said spring » without lifting the armature,
and a thermostat for actuatmd said arma-
ture-lifting member,

70

75

80

85

90

95

100

105

110

115

120

125

130



ot

*

6. In a thermostatic control for hot water
gns heaters, in combination, a gas valve and
magnet, an armature coacting with said
magnet for controlling the quick opening
and closing of said valve, an armature 1ift-
ing member, an armature lever pivoted on
surd lifting membeér, & spring between said
lever and member, o thermostat, connections
between sald lifting member and thermo-
stat, and means for adjusting said connec-
tions without varying the tension of said
spring.

7. In a thermostatic control for hot watex
gas heaters, in combination, a gas valve and
magnet, an armature coacting with said
magnet for controlling the quick opening
and closing of said valve, an armature lift-
ing member, an armature lever pivoted on
said member, a thermostat, connections be-
tween sald thermostat and said lifting mem-
ber, means for adjusting said connections,

1,340,513

and a tension spring between said lifting
member and armature lever hodily movable
when said adjusting means is moved, where-
by the tension of said spring remains sub-
stantially constant.

8. In a thermostatic control for hot water
gas heaters, in combination, a thermostat, a
Lifting member operated thereby, an arma-
ture lever supported intermediate its length
on said lifting member, a gas valve, and an
armature carried on said lever, a magnet
for said armature, and a tension spring ar-
renged between the end of said lever and
said lifting member, said spring adapted to

be stretched upon the raising of the lifting -

member to effect an increased tension
against the pull of the magnet upon the
armature.
Signed at New York city, N. Y,, this 5th
day of February, 1918,
EMANUEL M. YOUNGMAN,
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