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UNITED STATES

PATENT OFFICE.,

FRANX L. 0, WADSWORTH, OF SEWICKLEY, PENNSYLVANIA.

. WATER-HEATER CONSTRUCTION,

1,068,046,

To all whom it may concern:
Be it kuown that 1, Fraxg L. O. Waps-
orrn, o citizen of the United States, re-

gheiny and State of Pennsylvania, have in-

gvented certain new nuid useful Improve-
“ments in Water - Tleater Construction, of
“which the followitg is a specification.

My invention relates te improvements in

S water Dheater construction and has for its

‘general object: the temperature regulation

" of the fuel supply to the burners of o water
Cheatér by a combined water-flow and ther-
Jmestatie “control of a single fluid pressure

. _,_‘15,‘ .

operated meniber. ” Broadly stated this con-

[

roleis effected by exposing the opposite
- sidex of the fluid pressure actuated member
“ito differénces in pressure set up by the flow

20

sof the fluid through the heater circuit, and
changing these differences in pressure by

. changing the resistance to the flow of the

Cwater in that eirewit. |

My invention has for a further object, the
provision of various forms of simple and

reliable means for effecting the above objects.
Certain embodiments of the invention are
llugtrated in the accompanying drawings,

"~ wherein—

30
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Figures 1 and 2 are front and side eleva-
tions respectively of a heater: with my im-
controlling” mechanisin - applied

_thereto; Fig. 3 s a section on an enlarged
Cseale” throngh the eontrolling mechanism
wherein my invention particularly resides;

. 85

Iig. 4 is a detail of the thermostat lever
‘empleyed; and Fig, 5 is a section through

“a modified form of the invention.

Referving to Figs: 1 and 2, A is the cas-

“ing of the heater: B and C are the upper

C 40

colls, of tubing; D is the lower reverse coil
contiected to the upper coils by means of
the pipe T: I are the burners mounted on
the usual burner ring; G is the gas valve

" casing having the inlet pipe H and the out-

5 let pipe T leading to the burner ving; and K

‘is the casing of the contrelling mechanism.

© Tt will Be understood that the general heater
" eonstruetion shewn and - deseribed is only

. one of many which may be used, and that .
50 ‘

the controlling mechanism-as shown in Figs.

S 4 and B ois of general application.

T the construction shown in Figs. 2 and
3, 1 is the eold water snpply pipe leading
“from the water main te the automatic con-

trol mechanisn. ‘This pipe enters a cham-

Specification of Letters Patent,

Widing at Sewickley, in the county of Alle-.

Patented July 29,1913,
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I ber 2 of the casing K closed at the top by

| a spring controlled check valve 3, {he stem

of which leads through a stuffing box 4 at
one énd of the chamber and is provided at

its cuter end with a nut 5, by means of which
the tension of the spring 6 can be varied. It
will be noted that the arrangement of parts

exposed to unbalanced water pressure which
tends to keep the valve closed and thus sup-
plements the action of the spring 6. This
arrangement is of importance because it
affords an automatic regulation 'of the clos-
ing pressure on the check valve which varies
proportionally to the pressure of the liquid
in the heater. By varying the relative sizes
of the stem and check valve. seat, the pro-

the water pressure and the spring 6-on the

the check valve is a second chamber 7 which
is closed at the tcp by a light gravity con-
trolled check valve 8% The opening above
this valve 3* communicates with the pipe 8
leading to the ccld water inlet of the heater
chamber” or coils (Fig. 2), and communi-
cates also by the port 9 with the right hand
end of the cylinder 10 in which is located the
flui prossure actuated piston member 11

“from the chamber 2 to the left hand end of

to the pressures existing in the chamber 2
and pipe 8. The piston member 11 is oper-
atively conmected with the stem 13 which
passes through the stuffing box 14 of the eyl-
inder 10 and is couplod at its outer end by
a yoke 15 to the stem: 16 of the gas valve 17.
This gas valve is of large dirmeter 50 as to
secure a full port opening with a very small
lengitudinal movement. and is provided on
its rear face with a leather washer 18 oppe-
site a boss 19 on the opposing face of the
valve box and is so adjusted relative thereto’
that the opening movement of the parts
| brings its vear face into contact with said
| end and seals the opening around the stem
116, thus avoiding the use of a stuffing hox
{ for that stem. The opening of the. valve 17
{ allows the gas to pass from the supply pipe
| H to the pipe I which communicates with the

is such that the stem of the check valve is .

stem) to the differences of pressure pro-,
duced by the flow of water through the valve -
can bo varied to any extent desired. Above

the cylinder 10, se that the piston member.
11 is exposed on its two sides respectively’
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‘portionality between the closing presguge on .
the check valve (due to the joint actign of
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wair birners of the waler heater. This
cune valve box also containg an ordinary
pivz valve and has a connection back of this
plug valve for a small pipe 22 leading to the
pilot Jight, which 1s used to ignite the gas
supply which passes to the main burners
through the pipe I. The central boss of the
piston 11 is also provided with a washer 23
which in the closed position of the valves is

ceail against the opposing face of the cyl-
ineder head 24 and prevents leakage around

the stem 13. - _

Alter passing through the heating cham-
ber or coils, the hot water issues from a pas-
sage 25 (see Fig. 1), and enters a thermostat
chamber 26. Located in this thermostat
chamber is a positive thermostat element of
{lic usual construction consisting of an outer
expansion tube 27 secured in the lower end
of the thermostat chamber, and an ‘inner
negative element 28 of nickel-steel, Invar-
metal or porcelain which is secured at its
upper end to the adjacent part of the tube

.97 and carries at its lower end a knife edge

terminal 29 engaging with the thermostat
lever 30, This thermostat lever 30 is
mounted on two screws 31—31 (see Tig. 3),
and carries at its outer end an adjustable
serew 32 which is opposite the end of the
stem of the check valve 8; and the various
operating parts of the thermostat are kept
in engagement by means of a tension spring
33. A pipe connection 34 leads from the
{hermostat chamber ~26 to a narrow port
opening 33 located just in advance of the
forward edge of the piston member 11.

The operation of this apparatus is as fol-
lows: When the water is at rest the pres-
sures in all parts of the apparatus are uni-
form and the piston member 11 is held in
the position shown in the figure by the ac-
tion of the spring 36. Small perforations 37
are provided in the check valve head 3 and
these perforations allow a certain amount of
liuid to pass through the heater without
raising the check valve from its seat, thus
providing for “leaky faucets.” DBut when
any considerable flow of awater is turned on—
for example by opening one of the faucets
in the house supply pipe 38 which leads
from the thermostat chamber 36—the check
valve 7 is raised from its seat against the
pressure of the water and the pressure of
the spring 6 on its stem, and the resistance
{o the flgw of the water against these resist-
ing pressures sets up a difference in pressure
in the liquid in the chamber 2 and the pipe
8, thus establishing a difference of pressure
on the two sides of the piston member 11.
The withdrawal of water through the port
25 assists in this actio].  The piston 11 is
t1us moved to the right agdinst the pressure
or tension of ifs restraining spring 30, thus
opening the gas valve 17 and allowing fuel
to flow to the main burners where it 1s ig-
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nited by the pilot light. The forward move-
ment of the piston also
compelling all the water to flow through the
heating receptacle. When the flow of water
is shut off, the check valves 3 and 3¢ close,
the pressures of the liquids in the two ends

“of the cylinder 10 ave equalized, and the

spring 36 returns the piston 11 to its initial
left band position, thereby closing the gas
valve 17 and shutting off the supply of tuel
from the burners. 1f, while the water is
still flowing, the temperature of the liquid in
the thermostat chamber rises above a certain
point—determined by the adjustment of the
screw 32—, the expansion of the member 27
will lift the negative member 28 sufficiently
to allow the spring 33 to bring the screw 32
into contact with the stem-of the check valve
3, and thus support the check valve in its
raised position against the combined -water
and spring pressure which tends to force it
to its seat. In order to secure this result, the
spring 33 is made sufficiently stiff to over-
come the combined
and spring
When the water. passing through this valve
is relieved of the work of supporting the
valve head, the pressures in the chambers 2
and the pipe 8 are equalized,—or the dif-
ference in these pressures is at once greatly
reduced—and the piston member 11 is moved
as before by the spring 36 to its initial po-
sition, thus closing the gas valve 17. This
movement once more opens the port 35 al-
lewing a small amount of cold water to flow
directly into the thermostat chamber and aid
in more rapidly cooling off the thermostat
parts. When the temperature falls again—
the water still flowing—the contraction of
the expansion member 27 of the thermostat
presses down the thermostat lever 30, taking
away the support of the check valve 3 and
subjecting the water passing -through that
check valve to the restraining pressures act-
ing on the check valve head, thereby again
setiing up the operative differences of pres-

¢leses the port 3%

pressures of the water
6 on the stem of the valve 3.
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cures on. the two sides of the piston member

10 and once more opening the gas valve 17.

One important feature of my construction
is that the operative parts are so arranged
that the movements of those parts subject
the stems 13 and 16 to tension only. Asa
result of this it is possible to make these
stems of very small diameter, and thus elimi-
nate nearly all of the friction of these stems
in their bearings. ‘This arrangement further
makes it possible—as already explained—to
dispense entirely with the usual stuffing box
for the gas valve stem, for when said valve
is closed no gas can flow into the front part
of the valve box and when it is opened the
space around the stem ‘is sealed effectually
by the engagement of the washer 18 with
ille boss 19.- It further renders it possible
to adjust the stuffing box 14 quite loosely on
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the stem 13, because the opéning around that
stem is also sealed, quite independently of

‘the stuffing box by the engagement of the

washer 28 with the cylinder head 24, and
the only time when said stufting box is nec-
essary at all is the comparatively small por-
tion of time ‘when the piston 11 has' been

moved to the right, and the gas turned on.
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The operation of the control mechanism is
such moreover, that the piston 11 is either
in the position shown or is moved fully over
to the right; in other words, it is such that
the valve mechanism is either fully open or
fully closed, and one of the washers 18 or
23 1s therefore always in contact with, its
seat.  Another advantage of my improved
control mechanism. is that, as no water has
to pass through the cylinder 10, or from one
side to the other of ‘the piston 11, there is
but little ‘chance of the movements, of the
parts becoming clogged wit] sediment or
corroded. * The parts of  the. eylinder in
which the piston moves contains no porls
over which the piston’s: packing ring has to
bass, and asa small leakage from one end
of the eylinder to the other is of no conse-
quence, I can use a leosely  packed very
freely moving piston, that will operate
under all conditions on very small differ-
ences of pressure, and will never be liable to
stick or bind in any part of its movement.
But in order to absolitely remove any pos-
sibility of any of the parts “sticking# in
their open position—when the gas is turne:d
en—and  thus overheating the apparatus
when no water is flowing, T provide the aus-
iliary check valve 3% This has no action ex-
cept that of a safety device. If, however,
the piston 11 should “stick” in its right
hand position, when the flow of water is
stopped, it will be immediately forced back
to the closed position as follows: oy the ces-

csation of flow the valve 8 peturns to ity

45

seat and ccufines the water in the heater ho.
tween it and the now closed house service
ppe 38, The heating up of this confined

~body of liquid, by the continued supply of

50

8¢

fuel to the main burners, will generate o
positive pressure in the heating receptacle,
and this pressure will be transmitted through
the port 9 to the vight hand side of (he Pis-
tou member 11, and will foree said member
Lack to its left hand position, thus clos-
g off the gas valve 17. The anxiliary
chicele valve 3% also acty in preventing any
back fow from the heator and house service
pipe when a faueet ig opened in the cold
water =ipply pipe 13 and consequently
avoids any < rebounding * or veenil of the
waler into the ‘heater when the said cold
water faucet is once more shut, This
preveuts the well known “reaction ”
Lo whicle many water flow control heaters,-—
having water flow gay controlling valves—
w1 subject; and which, when Present, results

-of the temperatire

"sage 51 at the lower

effect,-

-the pipe 38

8

in_a temporary opening of the gas supply
valve with the closing” of  the cold wuter
Taucet: : ‘

The provision of the by-pass port 35 whick
is ciosed and opened by the movement of the
water actuated member is also a feature of
my improvements. This port assists, ag al-
rezdy explained, in setting up au iiiial
difference of pressure on the two sides of {he
Piston member 11, when the flow of water is
first started, and thus assists in the rapid
opening movement of the said piston mem-
ber, and the gag valve controlled thereby,
But it has also dnothey important funetion,
and this is to establish a frec circulation Das-
sage between the inlet and outlet. openings
to the_ heater receptacle or coils when 1o
water.is flowing; and thus permit the Liuid
in said receptacle to cirenlate frecty therein
under the influence of the heat of the pilot
light. Tt has still the further function -
already  explained-—of admitting a sl
amount of cold water divectly to the thermo.
stat chamber 26 imediately wpon the e
turn of the piston member 11 to the = ¢losed]
position by the action of the thermostal,
This resulfs in the more rapid cooling down
of the thermostat, prevenis the lag” of
that member, and aids in securing greater
sensitiveness of action, and closer regulation
f of the flowing liquid.

In Fig. 5 o seetior through a modified
form of controlling mechanism is ilustrated,
the principle and general construetion how-
ever, being substantially the same as that
shown in Tig. 8. In fly construction of
Fig. 5, 11 iy the gas supply pipe leading to
the valve 40; and 1* is the gas pipe leading
from the valve to the hurner ring. The gas
valve is normally held closed by means of
the spring 41, but may . be moved to open
busition by means of the steny 42 connected
to the diaphtagi 48 located in the chamber
14 45 is the cold watey inlot pipe from the
main leading to the Passage-way 46, which
lias o branch 47 leading to the left Land side
of the diaphragm, and another brancl lead-
ing to the vight past the valyes 48 and 44,
which valves 48 and 4) correspondd to the
valves 8 and 8% in the strdcture of Pig. 3.
After passing the valve 48, the Incoming
cold water passes through the pipe 50, which
coreesponds to the pipe 8 in the construetion
of Fig. 8, such pipe 50 being connected to
the upper coil ‘of the heater. The water
after passing through the heater emerges
from the lower reverse coil through the pas-
end of the thermostat
casing 52. Tn the thermostat casing 52 is a
corrngated metal box 53" filled with an ex-
bansible liquid, such as ether oy crude oil,
and the upper end of the casing is provided
with an outlet pipe 54 leading to the house
service pipe, such pipe 54 corresponding to
in the construction of Fig. 3.
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The diaphragm 43 normally occupies the
position shown in the Arawing, heing held in
such position by means of the spring 53, but
when the cutlet frem the heater 1s opened,
the pressure on the right hand side of the
diaphragm is decreased by -reason of the
port 56 and the check valves 48 and 49, so
that the diaphragm moves to the right caus-
ing the opening of the valve 40 and a flow
of gas to the burners of the heater. When
the outlet from the heater is closed the valve
48 is maintained in closed position by means
of the lever 57, which is provided with a
weighted end 58 and engages the short arm
of the lever 59, thus maintaining the valve
in the position shown. When the outlet is
opened, this_tendency of the valve 48 to
remain closed, is augmented by reason of the

fact that the pressure in the thermostat cas-".

ing 52 is less than the pressure in the cham-
ber carrving the valve 48, the stem 60 bein

made lprge in order that the differentia
pressure thereon may be increased. The le-
ver 57 is provided with an adjusting screw
61, adapted to engage 2 stud upon the plate
62 carried by the corrugated thermostat box
53, and if during the withdrawal of water
from the heater, the temperature thereof

rises above a predetermined point for which

the thermostat is set, the stud upon the
plate 62 engages the end of the screw 61,
thus permitting the vaive 48 to open by
The opening of the valve 48 Te-
duces the differential pressure on the op-
posite sides of the diaphragm 43, so. that
such diaphragm moves to the left under
the influence of the spring 55 and the
gas valve is closed. As heretofore indicated,
the valve 49 corresponds in function to the
valve 3%, but instead of being held closed by
gravity as is the valve 3*=1n the construc-
tion of Fig. 3, this valve 49 1s held in closed
position by means of the spring 63. In
order to permit a circulation from the ther-
mostat casing to the upper coil of the heater
when the cutlet from the heater is closed,
the check valve 64 is provided, such check
valve being normally held in open position
by the short arm of the lever 59. When the
outlet from the heater is opened, however,
this valve will he closed by
the opening of the valve 48 and the moving
of the short arm of the lever 59 to the left
permitting of such closure at this time, so
that it is impossible for the cold water flow-
ing through the pipe 50 to pass the valve
64 and flow into the casing 52 and reduce
the temperature of the outflowing water.
The valve 48 is provided with the small

passages 60 corresponding to the passages 37

a valve in the by-pass,

the other chamber in casé the

the spring 65.

1,069,046

in the valve 3 of Fig. 3. The operatioﬁ of
the apparatus as just described will he. ob-
vious, such operation being substantially the

i same as that heretofore described in connec-

tion with Fig. 3. :

Having thus described my invention and
illustrated its use, what I claim as new and
desire to secure by Letters Patent is the
following i—

1. In an automatic water heater, a burner,
a gas valve for controlling the supply of
gas to the burner, a pair of pressure cham-
bers connected to different portions of the
heater having different water pressures
when the outlet from the heater is open, a
member actuated by the differential pres-
sures in the chambers for opening the gas
valve, a by-pass between the two chambers,
thermostatic means
governed by the temperature of the water
in the heater and arranged to open the said
valve and permit the equalization of pres-
sure in the two chambers when the tempera-
ture of the water rises above a predeter-
mined point, and a check valve arranged to
close and cut off a back flow of pressure to
one chamber and permit such back flow to
said member
and the gas valve stick in open position and
the temperature of the water in the heater
rises above a predetermined point.

9. Tn an automatic water heater, a burner,
a gas valve for controlling the supply of gas
to the burner, a pair-of pressure chambers
connected to different portions of the heater
having different water pressures when the
outlet from the heater 1s open, 2 member
actuated by the differential pressures in the
chambers for opening the gas valve,
pass between the two chambers, a valve In
the by-pass, thermostatic means governed
bv- the temperature of the water in the

heater and arranged to open the said valve .

and permit the equalization of pressure in
the two chambers when the temperature of
the water risés above a predetermined point,
and a check valve in the said by-pass posi-
tioned to cut off a back flow of pressure to
one chamber in case the said member and
gas valve stick in open position and the tem-
perature of the water in the heater rises
above a predetermined point.

In testimony whereof I have hereunto
signed my name in the presence of the two
subscribed witnesses.

FRANK 1. 0. WADSWORTH.
1Witnesses: '

Lerrria A. Myers,
DoERING BELLINGER.
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