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No. 761 402

UNITED STATES

Patented May 81, 1904, '

PATENT OEEICE.

FRDDDRIQK VV ROBDRTSHAW OF PITTSBURG PENNQYLVA\IIA

THERMOSTAT AND REVERSING ~VALVE.

SPEGIFICATION fo;‘ming part of Letters Pa.’cent No._ 761,402, dated Mé.'y 81, 1904.
‘ 'Appl_ic.ation filed ‘anuary 13,1903, S¢rial No, 138,864, -(No model.).’

To all whom tt may concern:

-Be it known that I, FREDDRICK W. RoBERrT-
SHAW, a resident of Pltt@bul g, in the county
of Alle(rheny and State of Pennsvlvama have
invented a new and- useful Improvement in
Thermostats and Reversing-Valves; and I .do
hereby declare the Tollowmcr tobea full clear,
and exact description thereof

My invention relates to water-heaters, and

“more especially to -automatic’ water- heaters_

wherein the. water is heated by gas, the flow
of which is automatlcally increased whenever
a faucet is opened in any part of the system

and.is automatically decreased when all of the I

faucets are closed: .

One of the objects of my 1nvent10n is to pro-
vide a simple and efficient combined thermo-
stat and gas-valve for controlling the flow of
gas to ’ohe burners of the heater accordlnd to
the temperature of the water in the svstem
and which will bring on the gas as soon as a
little hot water is drawn

- A further object of my invention is to pro-'

Vlde a Ieverqmw—valve, thermostat, and gas-

valve all combined in a single ﬁbtmcr SO thaﬁ
~ these parts can be accur atelV put toorether and

adJusted in ‘the -factory, and said ﬁttmcr can
" then be attached to the system without chanfre'

by an ordinary plumber, thus dlspensma Wlth
one of the sources of annoyance in apparatus
of this kind resulting from a lack of skill on
the part of the plumber m properlv ad]usmncr
the valves and thermostat.

In the accompanying drawm@%, Figure 1is
a side elevation, par tly in section, of a water
system showing my 1mprovement applied
thereto; ande 21savertical section throvugh
the reversing - valve, thermo%at and gas-
valve.

My invention may be employed in connec-»

tion with water-heating systems of any kind,
Such as the ordinary domestlc systems tound
in houses, or even for hot-water_heating sys-
T have shown the invention used in
connection with an ordlnary water reservoir

or boiler 1, supported upon a suitable stand or.
bracket 2 and having its top end connected by

the pipe 4 with the upper end of a heater-pipe
5, which may be of any desired form, suchas
a straight pipe or a coil or in any other known

‘form. This pipe is shown inclosed in a cas-
ing 6, in the lower end of which is the gas-
burner 8, supplied through the pipe 9. - This
form of heater has been selected for purposes
of illustration merely, and the invention is
‘not limited thereto, as in place thereof any
iform of heater may be emploved such as the

range or a heater-pipe of any known form
and heated in any known manner, it only be-
ing necessary that whatever form of heater-

ipipe is employed someé form of burner using

Aluid fuel, such as gas or o6il, be employed. -
The lower end of ’ohe heater- -pipe is connect-

‘ed to the water-supply and lower end of the

boiler or reservoir, and in-this connection I
plqce a suitable reversing-valve, that shown
'in the drawings being a Valve described snd
claimed in my pa’cent reissued  October 21,

1902, - No: 12,046. -This valve comprises a
suitable casing 10, having a cylindrical cham-
‘ber 11, in Whlch the valve mechanism works.

:The casing-has a feed-port 12, to- which at its
‘fower end the cold-water- pipe is.connected,

'and two circulation-ports at different hewhts,

‘one of which, 18, is the main circulation-port
and is connected to the lower end of the heater--

ipipe b by means of a pipe 14, while the other
‘port, 15, is connected to the lower end of the
iboiler by means of a pipe 16 projecting into

the boiler through or into close proximity to-

the lower head of said boiler, so that the cold

‘I'water is discharged near the bottom of the

‘boiler. The hot-water or service pipe17 will
be connected at any .suitable place so as to
‘draw the. water from the lower end of the
heater-pipe without causing it to pass through
the reversing-valve, thls connectlon prefer-
ably being made to the plpe 14 between the
valve 10 and the heater- -pipe 5. ‘

In the valve-chamber 11 works a double pis-
ton valve 18, comprising a lower motor-piston

19 and upper piston or valve 20, which pref-

erably are of different dlameters, so as to form
a differential valve. The piston-valve has a
guide-stem 21 prOJectmO* upwardly into an
opening 22 in the cap of the casing, and the
piston 20 is provided with guiding arms or
projections 24. " A spiral spring 25 surrounds
| the stem 21 and acts normally to hold the pis-
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fon-valve in its lowermost position, as shown
in Fig. 2. The lower piston 19 is provided
with a safety or leak port 26.

The gas-pipe 9, leading to the burner 8, is
connected to a suitable gas-valve 28, which
comprises a casing having an inlet 29 and out-
let 30, to which the pipe 9 is connected, and
provided with a valve-seat 31, against which
bears a disk valve 832, = This disk valve is con-
nected to a stem or rod 38, soas to be adjust-

. able thereon—such, for instance, as by screw-

ing the same on the stem, as shown. In order
to adjust the valve on the stem, the former is

- provided with opposite projections or wings
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-screw-threaded connections, as shown.

34, whereby the disk canbeturned. A lock-nut
35 holds the disk in its adjusted position. The
lower end of the valve-casing is provided with
the screw-cap 37, by means of which access can
be had to the interior thereof in order to ad-
just the disk 32 at the factory. The disk 32
is made thin at its center, preferably by hav-
ing annular corrugations 36 formed therein,
so that it will yield or spring, so as to relieve
the threaded connection with the rod 33 of ex-
cessive strain as might otherwise occur if the
fitting 39 overheated or if there is any obstruc-
tion to the closing of the valve.

The valve 28 is provided with a yoke 88,
whereby it is secured to a fitting 89, which is
in the form of a pipe-section placed in verti-
cal position. Any connecting means may be
used for securing the yoke 38 to the pipe-sec-
tion 89; but preferably they are formed with
The
pipe-section 89 communicates at its lower end
with the circulation-port 15 of the reversing-
valve and at its upper end with the pipe 16,
leading to the lower end of the boiler. The
valve-stem 33 extends upwardly into the pipe-
section 39and issecured to a plug 40, threaded
through the upper end of the pipe-section 39.
The plug 40 is provided with a squared end 41
or the like for receiving a wrench for turning
the same in order to adjust the valve 82 with-
out interrupting the flow of gas. A cap 42
protects the upper end of the plug 40.

The rod 83 and pipe-section 39 are formed
of metals having different coefficients of ex-
pansion under the influence of heat, and pret-
erably the pipe-section is formed of brass, cop-
per composition, or other metal having a high
coefficient of expansion, while the rod 33 is
formed of high-grade steel or the like having
alow coeflicient of expansion. I prefer high-
grade steel to iron, as it expands uniformly
at all temperatures, whereas iron expands
very little at low temperatures and relatively
very much at high temperatures. The steel
rod, therefore, insures an equal amount of
valve-opening for relative variations of tem-
perature. Suitable stuffing-boxes 48 and 44
are provided around therod 38 where the same
enters the pipe-section 89 and the gas-valve 28,
- The heater will preferably be placed as
shown in the drawings—thatis, mostly below
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the bottom of the boiler—in order that the
circulation will not be retarded, as would oc-
cur if the heater were placed at a higher level.
By extending the thermostat clements down-
wardly below the boiler, as shown, and said
elements being acted on by the water said
elements will be kept cool as long as there is
any cold water in the boiler, thus insuring
the flow of gas to the burner until all the water
in the boiler is heated. By making the ther-
mostat, gas-valve, and reversing-valve as a
single fitting and extending the thermostat
below the boiler with the attaching connee-
tions, as shown, it is impossible for the plum-
ber to place the heater so high that it will re-
tard the circulation.

The operation of my reversing-valve and
thermostat devices is as follows: When the
faucets in the hot-water service-pipe are
closed, the reversing-valve will he lield by the
spring 25 in the position shown in Fig. 2, with
the motor-piston 19 closing the feed-port 12
and the circulation-ports 13 and 15 open. In
this position the cold water from the bottom
of the reservoir 1 will pass into the pipe 16,
through the pipe-section 39, and through the
port 15 into the valve-chamber 11 and from
thence through the port 13 and pipe 14 into
the heating-pipe 5, from which the hot water
passes through the pipe 4 into the upper end
of the reservoir. As long as there is cold
water in the boiler this cireulation will con-
tinue and the cold water will pass through the
thermostatic pipe-section 89, thus chilling
both the pipe-section 39 and rod 83. This will
cause a relative shortening of the pipe-sce-

“tion 89 as compared with the rod 83 and keep

the disk valve 32 off the seat 31 and permit
gas to flow to the burner 8. 'When all of the
water in the boiler has been heated, hot water
will begin to flow through the pipe-scetion 39
and reversing-valve to the heater. This will
heat both the pipe-section 39 and rod 83, caus-
ing them to expand; but by reason of the dif-
ferent coeflicients of expansion of these parts
the pipe-section 89 will expand more than
the rod 33, thus causing the disk valve 82 to
be brought into contact or close proximity
with the seat in the gas-valve, either entirely
cutting off or at least diminishing the flow of
the gasto the burner. By means of this ther-
mostatic device, therefore, the quantity of
gas flowing to the burner will be regulated
according to the temperature of the water
flowing through the pipe-section 39, so that
overheating of the water cannot occur. As
soon as the faucet in the hot-water service-
pipe is opened the pressure above the motor-
piston 19 will be reduced, thereby permitting
the pressure in the cold-water pipe 12 to raise
the valve against the tension of the spring 25.
In this movement the piston 19 opens the feed-
port 12, while the piston-valve 20 closes the
passage through the valve-casing, thus cutting
off the flow of water from the circulation-port
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15 to the circulation-port 13 and the closing
of this passage takes place, as described in my
patent aforesaid, before the piston 19 opens
the feed-port 12.  In this position of the valve
the cold water passes through the valve-cas-
ing, through the circulation—port 15, pipe-sec-
tion 89, and pipe 16.1into the lower end of
the boiler.
wardly in the boﬂer, and said hot water will
pass through the pipe 4, down through the

. heatln(r—plpe 5, and thence to the hot- water

service-pipe, thus being reheated and pass-

" ing through the heater-pipe in a direction op-

5

20

posite to Tits original course, thus cleaning
out any: sedlment that' may have been de-
pos1ted therein.
feed-pipe begins to pass through the pipe-
section 39 almost as soon as the hot-water
faucet is opened, and it chills said pipe-sec-

tion and the rod 83 and these parts will con-

tract; but by reason of thelr different coeffi-

, eients of expansion the pipe-section 39 will

25

contract more than the rod 33, thus, in effect,
drawing the valve-seat away from the dlsk

valve 39 and permitting more gas to flow to

the burner 8, so that a high de(rree of heatis
ouven the Water flowing out ot the service-
pipe. As soon as the hot -water faucet is

" again closed the reversmcr—valve 19 returns
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to the position shown in Fw 2, thus again
reversing the flow of water throu«rh the sys-
tem and establishing ‘the mrculatlon first

above described. The gas will continue to.

flow in undiminished quantity to the burner
8 until the temperature of the water flowing
through the pipe-section 39 increases so asto
cause the variable expansion of the thermo-
static elements, as above described, and this
will not oceur until all the water in the b01ler
has been heated.

It will thus be observed that. by means of
my improvements the circulation of the wa-
ter through the boiler and heater is periodie-
ally reversed and the quantity of gas flow-

ing-to the burners 1s automatically reO“ulated»

ZLCCOI‘dIDO‘ to the temperature of the water in

the svstem The reversing- valve, thermo-

static elements, and gas- Valve are arranged
in ]uxtapos1t10n and dlrectly connected to
each other, sothat they can be assembled and
properly adjusted at the factory. - Inapplying
thém to the system the plumber need only con-
nect the pipe 14 and cold-water pipe to the re-
versing-valve, the pipe 16 to the fitting 39, and
the gas-pipes to the inlet and outletof the gas-
Valve It will not be necessary for him to d1s—

turb any part of the combined reversing and

~ gas valves and thermostatic elements, so that

6o

a lack of skillon the part of the plumber will
not get these parts out of adjustment and he
cannot placethe heater at the wrong elevation.

The gas-valve and pipe-section 39 preterably
will be formed asa single casting; but for con-
venience in making and fitting these partsthey

This will drive the hot water up- |

The cold water from' the

may be made in several parts, asshown. - The
reversing-valve will alwaysbe separate and
attached to the thermostat.
gas-valve shown I may substitute an oil-valve
or.a valve for any other'form of fluid fuel.

‘What Iclaim as my 1nventlon and desire to
secure by Letters: Patent, is—

1. In a water-heater, the combmatlon w1th
a reservoir, of a heater and heater-pipe, a con-
nection - between - said reservoir and hegter-
pipe, a reversing-valve constructed and adapt-
ed to automatwallv close the connection lead-

ing therefrom to the:heater-pipe upon the

withdrawal of water from the system, a feed-

‘pipe connected thereto, connections between

said reversing-valve and the- heater-pipe-and
between said reversing-valve and the reser-

« In place of the

8
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voir, a thermostatic devme located in said

last-named connection, and a fuel-supply valve
for the heater controlled by said thermostatic
device.

a reservoir, of a'heater and-heater-pipe, a con-

~nect1on between said reservoir and heater-

pipe, areversing-valve constructed and adapt-
ed to automatlcallv close the connection lead-
ing therefrom to the heater-pipe upon thewith-

drawal of water from the system, a feed-pipe.

2. In a water- heater, the combmatlon w1th.

9o

connected thereto,. connections between said -

reversing-valve and the heater-pipe,and be-
tween said reversing-valve and the reser voir,
said last-named connection comprising a pipe-
section, a rod in said pipe- -section and project-
ing outside the same, said pipe-section and rod
being made of metals having different coeffi-
cients of expansion, a fuel-supply-valve cas-
ing connected to said pipe-section, and a valve

‘in “said casing connected to said rod.

3. TIn a water- -heater, the combination with
a reservoir, of a heater and heater-pipe, a con-
nection between said reservoir and heater-
pipe, a reversing-valve comprising a valve-
casing having a feed- -port and two circulation-
ports, a piston-valve in said casing control-
ling said ports and arranged to close the feed-
port in one position and When moved to the
other position to close one of the circulation-
ports in advance of opening the feed-port,
connections between one of said circulation-
ports and the heater-pipe and between the
other circulation - port and the reservoir, a

thermostatic device located in said last-named

connection, and a fuel-supply valve for the

heater controlled by said thermostatic device.

4. Asanew article of manufacture, afitting
for water-heaters' comprising a valve- -casing
having a chamber provided with three ports
avalye in said chamber controlling one of said
ports and adapted to be’ controlled in accord-
ance with the flow of fluid through a second
port, a fuel-supply valve, a pipe-section con-
nected to the third port, and a thermostatic

‘device in said pipe-section and eontrolhncv said

fuel-supply valve.
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Asanewarticle of manufacture, a fitting
tor water-heaters comprising a valve- -casing
havingachamber provided with three ports, a
valve in said chamber controlling one of said
ports and adapted to be controlled in accord-
ance with the flow of fluid through a second
port, a pipe-section connected to the third
port, a rod connected to said pipe-section and
extending through and projecting outside the
same, said pipe-section and rod being made of
metals having different coefficients of expan-
sion, a fuel-supply-valve casing connected to
said pipe-section, and a valve in said casing
connected to said rod, all said parts being com-
bined as a single vendible article.

6. Asanew armcle of manufacture, a fitting
for water-heaters comprising a valve- -casing
having a chamber provided with two cir cula—
tion-ports and a feed-port, a valve in said
chamber -controlling one of the cireunlation-
ports and adapted to be controlled in accord-
ance with the flow of fluid through the feed-
port, a pipe-section connected to the other of
said circulation-ports and having a reservoir
connection, a fuel-supply - valve casing at-
tached to said pipe-section, a valve in said
fuel-supply-valve casing, and a thermostatic

device in said pipe-section and connected to

761,402

said fuel-supply valve for controlling the
same.

7. Asanew article of manufacture, afitting
for water-heaters comprising a valve-casing
having a chamber provided with two circula-
tion-ports and a feed-port, a valve in said
chamber controlling one of the circulation-
ports and adapted to be controlled in accord-
ance with the flow of fluid through the feed-
port, a pipe-section connected to the other of
said circulation-ports and having a reservoir
connection, a fuel-supply-valve casing at-
tached to said pipe-section and provided with
a valve-seat and inletand outlet ports, arod se-
cured to said pipe-seetion and extending
through and projecting outside ofthe same into
the fuel-supply-valvecasing, said pipe-section
and rod being made of metals having different
coefficients of expansion,and a valve connected
to said rod and cooperating with a valve-seat
in said fuel-supply-valve casing.

Intestimony whereof 1, thesaid FrepERICK
W. RoBeRrTSHAW, have hereunto set my hand.

FREDERICK W. ROBERTSHAW.

‘Witnesses:
Roserr C. Torrenx
Ront. D. Torres.
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