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To all whom it may concern: ,

Be it known that I, Dwicar S. CoLg, a
citizen of the United States, and a resident of
Detroit, in the county of Wayne and State.of
Michigan, have invented a new and Im-

proved Hot-Water-Supply System, of which’

the following is a specification.

An object of my mvention is to provide an
apparatus for increasing the possibilities of
service of all sizes of automatic water heat~
ers—the special value of the invention being,
that it enables the smaller sizes of such heat-
ers to render much greater service than has
heretofore been possible. -

_Another object of my invention is to pro-
vide an automatic hot water supply system
which is positive and reliable, easily assem-
bled and installed, and easily and cheaply
constructed. _

A further object of my invention is to pro-
vide an automatic hot water supply appara-
tus whereby an ampie store of hot water may
be produced, and then delivered at a rate ex-
ceeding the heating capacity of the appara-
tus during the time of delivery; and in which,
after the stored hot water has been exhaust-
ed, the heater will continue tc deliver hot
water at its fullest capacity so long as the
delivery system remainsopen to permit such
delivery. ’

As heretofore constructed and installed,

automatic water heaters have had to be of a
size and capacity to heat all the water re-
quired for maximum service at the rate of
delivery—the cost of such large heaters be-
ing so great as to greatly limit their use.
Moreover, the large quantity of gas necessary
to supply the burners of heaters of such large
size cannot ordinarily be had on the premises
and the cost of providing this large necessary
as supply is often very considerable—thus
further limiting the use of such heaters.
The common and well-known type of hot
water service, in which a non-automatic gas
heater of small capacity is connected to an
ordinary-storage tank of adequate size, does
not render as efficient, safe or economic serv-
ice as is rendered by employing an automatic
heater installed in connection with a special
tank or receiver as provided in my new hot
water supply system. Where the former
system is employed, very hot water is un-
obtainable until a considerable portion of
the contents of the storage receptacle has
been more or less heated; the heated water
cannot be discharged without the introduc-

tion of a like quantity of cold water into the
tank—thus cooling the heated water so that
no considerable portion of the hot water can
be discharged at a uniformly high tempera-
ture, and t%le operation of the system is sub-
ject to the dangers and errors of dependence
upon personal manipulation for ignition and
control. »

In my improved hot water supply system,
the entire quantity of water introduced into
the storage tank is fully heated at the rate of
its introduction while passing through the
automatic heater; the entire quantity or any.
portion of the hot water in the storage recep-
tacle can be withdrawn without the intro-
duction of any additional water, either hot
or cold—thus providing economic and effi-
cient operation, and as the heater is wholly
automatic in operation, all dangers from er-
rors in personal manipulation are eliminated.
It is thus obvious that mynew hot water sup-
ply system achieves new and useful objects.

I attain the objects above set forth in the
construction shown in the accompanying
drawings, in which :

Figure 1 is a general view of my improved
hot water supply system. Fig. 2 is a cross
section of a desirable form of air vaive.

Similar reference characters refer to like
parts throughout the several views.

In the drawings the service pipe 1 con-
nects to the source of water supply and to
the automatic fuel governing valve 8, which
may be similar to that shown and described
in my former patent No. 715,551, dated

Dec. 9, 1902, or any other desirable valve.

for controlling the fuel supply operated by
the pressure of the water passing there-

through may be employed. Connected to.
this valve 8 1s a coiled tube 2, the other end
of which connects to the hot water delivery

‘system of pipes 3.

A hood 4 surrcunds the
coil 2 in which the water is heated, to prevent
excessive waste of the heat and the flué 5 car-
ries off the waste products of combustion.

‘The gas burner 6 is shown to be in the torm

of a hollow perforated ring and fuel is sup-
plied to it by meansof the pipe 7. Anyother
automatic heater may be employed. in place
of the construetion shown. '

- The hot water delivery system 3 is formed
of pipes considerably larger in diameter and
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capacity than the heating coil 2, and is pro- .

vided with a series of faucets or valves 11 for
drawing off the hot water. A valve 10 may
be counected into the system to limit the
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‘62 against which the float 61 seats whenever

regulate the temperature at which water may |
be discharged from the heater. )

A pipe 12 connects the delivery pipe sys- !
tem 3 with the storage tank 14 and is pro-
vided with a valve 13 to admit of cutting off
the tank from the delivery pipe system, as
will be explained later. The capacity of
this pipe 12 is greatly in excess of that of the
coiled tube 2. The tank 14 is provided with.
an air valve 15, and this valve with an over-
flow pipe 16 to carry off any water that
passes the valve when the same is not in good
onerative condition. - This tank, which is
the type to be preferred in connection with-
this system of supplying hot water, is mount-
ed at a sufficient elevation so that the water
in the tank may be discharged through the
outlets 11 by gravity.

Enclosing the tank 14 is a casing 18, and
packed between the casing and tank is a non-
conducting filler 19, such as felt or asbestos,
which will minimize the loss of the heat
from the water in the tank by radiation.

While I may employ any good type of air
valve, that shown in Fig. 2 is peculiarly
adapted for use with this system. The body

ortion 41 has a chamber 42, cap 43 for guid-
ing the lower portion 44 of the valve stem,
diaphragm 45, washers 46, upper part 47 of
the valve stem, extension 48 of the body pro-
vided with valve seat 49 and the connection
50 screwed on to the extension. The pipe
16 is the same as shown in Fig. 1. The part
47 of the valve stem has a valve 51 and an
enlarged portion 52 which fits the bore 53 of
the extension 48, and the lower end has a
head 54 which limits the action of the spring
55. 'The body has two passages 56 and 57
that connect with the chamber 58. A recep-
tacle 59 is attached to the body as shown and
is §>rovided with shoulders 60 upon which the
hollow ball or float 61 normally rests. The
body portion 41 is provided with a valve seat

water passes from the tank to the valve. The

operation of this valve is as follows. While

alr passes into or out of the tank, the float 61

will rest on the shoulders 60, leaving spaces

between the shoulders for the passage of the

air which flows through passage 56, bore 53

and pipe 16. When the tank is filled, water -
entering the chamber 58 will lift the float 61,

pressing it against the seat 62 thus closing the

passage 56, and at the same time it will pass

through passage 57 into chamber 42 and act-

ing on the diaphragm 45 pull the valve 51

against its seat 49. While there is a possi-

bility that some water may pass around the.
float into passage 56, and from the chamber

42 around the part 52 of the stem, the valve

51 will seat itself perfectly because of the

great area of diaphragm 45. This style of

valve is adapted for high pressures.

| must be provided for.

When the tank is full of water and the

873,842

11 are opened so as to permit of the discharge
of water at a more rapid rate than the heater
can supply directly the fall of pressure in the
delivery pipe system 3 will relieve the pres-
sure on the water in the elevated tank 14 and’
thence upon the diaphragm 45-of the air
valve 15 and the spring 55 will lift the valve
stem 47 with the valve 51 attached and thus
open the valve and freely admit air through.
the bore 53 passages 56, chamber 58, and
connection 22 to the tank. »

‘rate of discharge from the heater and thus | systemis closed; if one or more of the faucets

70
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For laundry and bath tubs.of dwellings, an |
interrupted service at the rate of from three

to five gallons of hot water per minute is
usually desired, the amount of each periodic
delivery being from fifteen to twenty gallons,
and the intervals between periods of de-
livery are generally not less than fifteen
minutes. In addition to this periodic serv-

ice, a smaller and instant lavatory and

kitchen service requiring a delivery of from
one and one half to two gallons per minute
It is obvious that a
heater having a capacity of from one and one
half to two gallons per minute is sufficient
for the above demands if satisfactory storage
for the larger periodic service of hot water be
provided. The storage requirements can
ordinarily be met by a tank of from 15 to 20
gallons capacity, having a discharge pipe of
such size as to convey the maximum quan-
tity of hot water desired per minute under

‘the gravity head due to the elevation of the

tank above the delivery outlets.

The gas for supplying a heater of the ca-
pacity designated can ordinarily be supplied
by a one-half inch gas pipe connected to the

‘regular house service supply pipe, thus ren-

dering the cost for gas connection very slight.

Referring to the drawings, the heater coil
2 may have a capacity of from one and one
half to two gallons and the pipe 12 and pipes
3 a capacity of four or five gallons per minute
and the tank 14 a storage capacity of from
fifteen to twenty gallons.
empty tank 14, and valves 9 and 10 open, as .

.soon as valve 13 is opened, water will pass

through regulator 8, heating coil 2, and pipes
3 and 12 into the tank until it is filled and
valve 15 is closed by the water reaching it.’
The instant the air valve 15 is thus-caused to
close (the outlets 11 all being closed) the
system is sealed and the regulator 8 of the
heater operates to shut off the gas supply to
burner 6,—the pilot bturner 40 burns con-
stantly..

With the tank 14 filled with hot water and
the system sealed,if any faucet 11 be opened
to 'an extent permitting a discharge not
greater than the heater can supply directly,
there is no discharge of water from the tank
14, all the hot water discharged coming di-
rectly from the heater. It is thus obvious
that the tank 14 hasno part in all service re-
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quiring hot water at no greater rate than the
heater can supply directly, such as to lava-
tories and ordinary kitchen service. When,
however, the rate of discharge from a taucet
11, or'two or more of them open at the same
time, is in excess of the rate of delivery di-
rectly from the heater, all excess of discharge
will be supplied from the tank—until the
entire quantity of stored hot water has been

discharged, after which the rate of discharge |

through open faucets 11 will continue con-
stant at the full capacity of the heater so
long as the faucets remain open. After such
rapid withdrawal of hot water has occurred
and the faucets 11 are closed the heater will
continue to operate until the entire amount
of hot water withdrawn from the tank has
been replaced and the system is again sealed
by the automatic closing of air valve 15,

In practice the valve 13 in pipe 12 is closed
immediately after the last of the series of suc-
cessive large withdrawals for baths or laun-
dry service and the storage tank remains
shut-off and empty duri '
which is supplied directly by the heater.
When the large periodic delivery for baths
or laundry is again desired the valve 13 is
opened a few minutes in advance of the first
withdrawal and the tank is filled with freshly
heated water.  During the period which in-
tervenes between successive withdrawals for
filling the bath or laundry tub the tank is au-
tomatically refilled with freshly heated water
and the heater automatically turned off
when the tank is filled, as heretofore de-
seribed.

Should the water remain in the tank for a-

long period, as over arnight, and become cold
it can be discharged to waste by opening
valve 21 in pipe 20. Occasions for thus
emptying the tank rarely occur in practice,
as good insulating packing 19 about the tank
will keep the water hot for many hours after
the tank has been filled,

From this description it will be clear that
an automatic water heater installed as above

described, may have an ordinary direct serv-

ice capacity of a certain number of gallons
per minute, and at the same time an inter-
mittent extraordinary service capacity sev-
eral times as great; while at the same time,
the gas service for the heater need be but

- sufficient for the ordinary capacity. :
- The cost of this improved apparatus will .

practically be that f the usual direct auto-
matic heater of th. .mall capacity with the
cost of the tank added, while its possibilities
of service will be that of a direct automatic

~ heater of a much larger capacity. '

60

Having now explained my improvements

- what I claim as my invention and desire to

secure by Letters Patent is,—
1. A hot water supply system, comprising

ordinary service, |

8

a water heater including sutomatic means
for controlling the action of the heating

‘agent by the flow of water through the

heater, a-storage tank connected with the
heater only through the hot water discharge
pipe from the heater, means for restricting
the amount of water passing from said heater
into the storage tank and permitting the free
discharge thereof, and a service pipe con-
necting to both heater and storage tank.

2. A hot water supply system, comprising

‘a water heater including & heating coil and

automatic means for controlling the action
of the heating agent by the flow of water
through the coil, one end of said coil being
connected to the main water supply system,
a storage tank connected into said system,
and a service pipe of greater capacity than
the heater coil connecting to both the storage
tank and the“delivery end of the heater coil
and adapted to simultaneously convey the
contents of the storage tank and the water
passing through the heater.

3. A hot water supply system, comprising
a water heater including a heating coil of
limited capacity and a burner controlled by
the flow of water through said coil, one end

- of said coil being connected to the water sup-

ply system, a receiver for hot water adapted
to be alternately filled and emptied, a dis-
charge pipe for said receiver having a capac-
ity greatly in excess of that of the heater
coil, and a connecting pipe extending from
the delivery end of the heater coil to said dis-
charge pipe, the flow of water to the hot
water receiver being restricted to the limited
capacity of the heater while the flow from
the receiver is uprestricted.

4. In a hot water supply system, the com-
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bination of a water heater comprising auto- .

matic means for controlling. the heating
agent and a heating coil of limited capacity
connected at one end to the water supply
system, a storage tank,-a delivery pipe of
large capacity connecting to the delivery end
of the coil and to said storage tank,.and fau-
cets or valves connected to said delivery pipe,
said parts being so proportioned that when
the faucets are closed, a restricted supply of
water passing through the heater coil and de-
livery pipe will fill the tank, and when the
discharge faucets are open, the discharge of
water from the heater coil and from the tank
will be simultaneous and unrestricted from
the tank. o :

In testimony whereof I have signed m
name in the presence of two subscribing wit-
nesses. :

' DWIGHT S. COLE.

Witnesses: :
EpwarDp N. PAGELSEN,
E. M. Brown:

105

110

115

120



