"R, F. METCALFE.

WATER HEATER, »
APPLICATION FILED FEB. 25, 1913,

Patented May 25, 1915.

1,140,910.
f l
1 |
53
11 i[ 1 M a3
L 12
h R =
o WV 19 :
¢ ; i
y 18 :
.; 10 ‘\0
/ 3 = o\
! 1 — i\ '
& —3 11 é_—:%‘% A\
7:’ . e o T . . i
3 30 29 l\ - uﬂ., .
4 t® 38 29 31 .
: 203-34% =
29 4!
51 ‘R <50
O ML Y 7
7 Doy 7 w9
o A Y T 138 X237
28—
26 A 32 ¢
Z : 7 |
& o,
N { / 8 6 ! o :
Ny {5 : :
24
AVitnesses vaum | Jnventor
K i Q”M 7 W

émﬂﬁ’

’#ﬂ/ﬁwwmt

%‘/ a ’(l’ouwts



S 10

15

- UNITED STATES PATENT OFFICE.

- ROBERT F. ‘METCALFE, OF ERIE, PENNSYLVANIA.

WATER-HEATER.

1,140,916,

Application filed February 25,1913, Serial No. 750,484,

To all whom it may concern : .

Be it known that I, Roperr F. Mzrcarre,
a citizen of the United States, residing in
the city of Erie, in the county of Erie and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Wa-
ter-Heaters, of which the following is a
specification. ‘ .

This invention relates to an improvement
in automatic water heaters, generally known
as instantaneous heaters, and one in which
the drawing off of hot water governs and
controls the gas fuel used in the generation

“of heat, thisbeing effected automatically and

in proportions to the quantity of hot water
drawn off by the operation of my improved
valve mechanism. S '

My invention further aims to provide
regnlating means, which while remaining

" sufficiently sensitive to automatically place

into operation the heat generating meaans
upon the discharge of hot water from the

- Apparatus, and yet be positive in its action
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in-shutting off the gas supply when the hot
water ceases to flow from the heater.

I attain these results by means of a re-
ciprocally disposed water actuated valve
piston, - operatively connected with a gas
valve plunger, in a manner which provides
a proportionately shorter movement or 1ift
to the gas valve than to the water actuated
plunger. .

With these and other objects hereinaftér

“referred to, my invention consists of certain

novel and peculiar features of construction
and combination of parts as hereinafter
described, and claimed, and for the purposes
of describing my invention there is llus-
trated in the accompanying drawings the
preferred embodiment ‘of my apparatus
wherein, the figure is a longitudinal section
through the heater.

Referring to the drawings, 1 is a casting

formed preferably of some non-corrosive
metal, comprising a water container header,
Laving two separate compartments therein,
the ¢ne compartment located in the center
thereof is adapted to receive the cold water
from the mains, and to distribute the same
into the several water heating tubes 10, the
receiving end of each water heating tube
being connccted to the cold water compart-
ment of the heater by the duct 2, and the
discharging end of each water heating tube

- Bpecification of Letters Patent,

Patented May 25, 1915.

being connected to the hot water compart-

55

ment of the heater by the duct 8. The . -

water heating tubes. are. composed of soft

drawn copper tubing formed into coils and -

arranged in the form of a cone, with that
end of the cone forming the greatest cir--
cumference, placed dirvectly over the fuel -
As the coil extends upward

gas burner 5.
each convolution is successively reduced in
diameter to provide for each succeeding
layer to be placed in better position to come
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in contact with the products of combustion - -

from the burners 5.

Surrounding the water heating tubes 10, .

and the burners 5, is an exterior shell or

casing 4, which rests upon a suitable base 6,

constituting the foundation of the heater.
Resting upon the base 6, is base casting 8,
into which are serewed a plurality of burn:
ers 5, in such manner as to communicate
with a central
within the base casting 8, is 4 gas.inlet 15,
which -leads from

the gas chamber 7, and operating to open
and close the
17. Located

tension screw plug 25.
tension screw plug 25 any desired adjust-

ment can be made to facilitate the operation

of the gas valve 17.

Extending upward from the casting 8, is ‘

a nipple 9, which is suitably attached to the
base casting at its lower extremity, and at
its upper extremity is screw threaded into
the casting 85, which

tion of the housing in which is located the

gas reservoir 7. Located-

gas port 16, is a_puppet valve
under the valve stem of the .
puppet valve 17, is a coil spring 24, with a
"By means of the

70.
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any source of fuel gas
supply, and communicates with gaschamber -
7, through the gas port 16. Located within :
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forms the lower sec- _

gas valve operating mechanism. Resting

on the casting 85, "and suitably attached

thereto by the bolts 88, is the casting 34

forming the upper part of the housing of
the gas valve mechanism. Extending up-

ward from the casting 34 is the tube 36,

which is suitably attached to the casting 34,
at its lower extremity

tremity is screw

and at its upper ex:
threaded ixto the flange”

100:

21, which is attached to thie top header 1,.-

by bolts 19.

" Liocated between the inlet dnet 1t and the -

water chamber 12, is the valve chamber 93,
is which is located a reciprocally disposed
valve piston 22, The valve piston and the
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-most position,

valve chamber 23, in which the valve piston
22 operates, are so designed that when the
valve piston 22 has reached its upward
it substantially closes the
valve chamber 23, to the free passage of
water therethrough. As the valve piston
99 is forced into its downward most posi-
tion, the water is free to pass from the inlet
duct 14, to the water chamber 12, and be
placed 1n direct communication with the
water heating tubes 10, by the ducts 2.
Formed integrally with the valve piston
99, is the valve stem 18, which is centrally
disposed  within the tubes 36, extending
downward therein, and is operatively con-
nected at its lower extremity to the lever
37, which is fulcrumed ab the pinion 38.
Passing through the lever 37, is the set
serew 89, which is suitably extended so as to
provide a bearing contact on the finger 40.
The finger 40 rests upon, and is suitably fas-
tened to the diaphragm 20, and the dia-
hragm reinforcing
41 which passes through the disk 20’ and
the diaphragm 20 and is screw threaded
into the projecting finger 42 located on the
underside of the diaphragm 20. o
Placed in contact with the finger 492, is
lever 43, which is piv-
oted on the stud 138. The horizontal finger
of the lever 43 being operatively connected
with the valve stem 118 of the gas valve 17.
The lever 43 is maintained in contact with
the projecting finger 42, by the tension
spring 44, which is regulated by the tension
sorew 45. To provide for suitable adjust-
ment between the lever 43 and the dia-
phragm projecting finger
serew 46 is placed in the lower end of the
projecting finger 42. Suitable openings are
provided for in the housing for making ad-
justment of the valve mechanism, which are
closed by. dummy screws 47—47. Located
within the top header 1, and exerting suffi-
cient pressure to normally hold the- valve

plunger 22 in its upper most position is the
spring 11. The castings 34 and 35 form-

ing the housing' of the gas valve operating
mechanism is preferably composed of non-
corrosive metal and by virtue of the lower

. casting 35 being readily detached from the

55

“upper casting 34, any of the working parts

are accessible, and may be reached without
dismantling the entire machine.
"The reciprocally disposed valve piston 22

- will'by virtue of the tension of the spring 11

60.
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normally remain in the uppermost part of
the valve chamber 23, as long as there is a
suitable equilibriam between the water pres-
sure within the chamber 12, and the inlet
duct 14. When this equilibrium is. estab-
lished the spring 11 is free to exert its up-
ward pressure without. the counteracting in-
fluences of ‘the water pressure against the
upper side of the valve piston 22, thereby

disk 20/, by the screw

49, an’adjustment.

1,140,910

effectively closing
the incoming water
until sueh time as the equilibrium estab-
lished between the pressure within the cold
water reservoir and the hot water chamber
has been disturbed by a reduction of the
pressure in the hot water mains due to a
draft therefrom. Upon the opening of any
passage leading from the hot water dis-
charge 13, the water within the chamber 12,
will be relieved of static pressure to such an
extent as to attract the incoming water from
the cold water supply duct-14, carrying

the passage way against )
from the inlet duct 14,

70
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down with it in its onward movement the

valve piston 22. This downward move-
ment of the valve piston 22 will exert a
downward movement to the lever 37, which
will communicate through the bearing of the
screw 39, against the diaphragm finger 40,
causing an oscillating movement of the cen-

80

8t

ter of the flexible diaphragm 20, -thereby .

causing a lateral movement to the projecting

finger 42, which movement is communicated

to the gas valve operating lever 43, thereby
causing a lift to the gas va lve 17, and open-

ing the valve passage way 16 to the free pas-
sage of gas from the passage way 15, to the
gas chamber 7; supplying the burners 5 with
gas. }
The tension of the spring 44, is adjustable
by the turning of the tenston screw 45, thus
providing means for
quantity of fuel gas that passes through the
gas valve port 16, directly in ratio to the
offort that is exerted on the plunger 22 by
the quantity of water that is being drawn
through the heater. This provides an abso-
lute and reliable means of control, assuring
that when it is set to supply the correct
amount of fuel gas on a small discharge o
water, and with the plunger 22 set at the
right height to give a full opening on a full
discharge of water, the mechanism will pro-
portion the gas, to the amount of water dis-
charged from a complete stiut off to a full
opening. As the water is being drawn from
the chamber 12,

through the inlet duct 14, will be sufficient to
move the valve piston 22 against the spring
11, to a sufficient degree to cause a by-pass
around the valve piston 22, to the free pas-
sage of water from the inlet duct 14, to the
water chamber 12. The position of the valve
piston 22 will remain open to the free pas-
sage of water as long as hot water is being
drawn from the discharge pipe to such an
extont as to cause a movement of the water
to flow from the inlet duct 14, and the cham-
ber 12. During the closing of the hot water
discharge openings, there will be a gradual
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- proportioning  the’
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the movement of the water
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stoppage of the flow of water from the inlet

duct 14, and as the flow
pressure of the spring 11 will cause the
valve piston 22 to pass upward, until the
valve chamber 28 has been closed to the free

of water ceases, the -

130
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assage of water and -will remain closed
mtil the flow of water through the inlet
duct 14 agqin occurs by reason of the open-
Ing of one or moge faucets in the hot water
discharge line, o

Under the adjustment provided the heat-
ing means is controlled through the velocity
of water Dassiug the plunger 22, and the
operating mechanism by the
variations in pressure ue to the drafts from
other communicating mains do not effect the
operation of the heater, and the capacity of
the heater being known, the supply can be
teguiated from either the inlet or the outlet
side of the water connections. .

v Attached to the base casting 8, and screw
threaded therein are g plurality of gas burp-
5, each one of which constitutes a com-
plete unit in itself, and communicates with
one source of gag supply by the gas chamber

Fuel gas having been admitted to the
bassage way 15, from any source of gas fuel
supply, it passes into the gas port 16 and re-
mains in readiness to pass into chamber 7,
of the gas valve 17,
wherr it passes through the gas chamber 7,
and into the burner opening 26, of the burner
5, causing a jet to enter the mixing chamber
27, where it becomes commingled with af-
mospheric air drawn in through aperture
28, and passes upward through the mixing
chainber 27, through the openings 29, and

30.  Located
within the combustion chamber 30, and
Placed in direct communication with the gas
bassage way 15, is the pilot burner 31,
through which the gas is constantly

ted during such periods as the hester 1s in

through the aperture 29, it be,
from contact with the constant flame from
the pilot burner 81. ’ .
The shell 4, surrounding the combustion
chamber ig preferably composed of gheet
‘ron formed of suitaple shape at the point
where it encircles the heating tubeg to pro-
ide for t} ient application of heat
within the combustion champer to the heat-
g tubes 10. T further provide for more
afficient heating, as well ag to retain the heat
within the chamber, and. to insulate the in-
terlor part of the shell 4, from the heat
therein a suitable lining of asbestog felt 48,
is placed within the shel] 4,
ward to a point below the level of the burn-
ers 5. Located withiy the shell 4, is a disk
shaped bafle plate 49, surrounding  the
Durner £rovp, which forms the bottom of
the combust. g chamber 80. The casting 84
forming the upper half of the valve operat-
ing housing, s provided with orojecting
arms 50 which pass downward bty 2en fdach
burner at an angle toward the lower cireum.
ference of the baffle plate 49 and sepyey the

‘purpose of Iimiting

‘ting off the rush of

the shell 4, by

extending down- ,

1Dg a projecting finger

8

the aperture by par-
tially closing the Space between ‘the several
burners, thus

tween the circumference of the arms 50 and
the inner diameter of the baffle plate 49 to
constitute the required opening for the pas-
sage of air to the combustion chambeI: 30,
the quantity admitteq being pre-determined :
by the extent of thege openings, thereby cut-
1 alr directly into the com-
bustion chamber, and forcing the burners to
draw the maximum amount of free air into
the burner mixing chamber 27; at the open-
ing 28, :

The baffle plate 49 ig suitably attached to
bolts 51, and 1s readily *re-
movable to grant access to the burners or to
the valve operating mechanism. The baflle
plate 49 also serves the purpose of taking
care of ajl dripping water caused by con-
densation, which coming in contact there.
with is vaporized due to-the heat absorbed
by the bafHe plate,_owing to its

ity to the burners. For the burpose of

facilitating the manufacture as wel] a5 mak- g

ing all parts of the Interior of .the heater
readily accessible, the shell 4 ig composed of
four pieces, the front and back sections hyy-
ing large doors (not shown),
or taking care o any sediment or othep
foreign  matter that may be found in the
water coming from the street mains, there -
1s provided a suitable strainer 59 located

" above the inlet duet 14, which ig suitably at-
‘tached to the line communicating with the.

water mains by the union 58 which also ad-
mits of a detachment thereof being readily
made to allow fop the cleaning of the
strainer 59, ' ,

Having thus described my invention an(
lustrated its uge what T claim ag new and
desire to secure by Letterg Patent is the
following ; ' -

1L A water heater of the character de-
scribed, comprising u water container havy-
Ing two separate compartments therein, a ge-
ries of water heating ti-heg connecting said

providing a suitable space be-

70
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close prox: .

To provide
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Compartments, water heating means, a water

actuated plunger locateq within one of saj(
compartments, a gas valve, actuating meang
located between said water plunger and the
gas valve comprising a flexihle diaphragm
having protruding fingers placed in opera-
tive contact witl said water actuateq plun-
ger and the gas valve. . ’

2. A water heater of the character de-
scribed, CoMprising a series of waterheating
tubes, 2 plurality of gas burners adjacent
hereto, a 84s valve, a valve stem connected
to said gas valve, a flexible (; aphragm hav-
i j on each face, a watey
operated valye piston, an actuating lever
placed in contact with the projecting finger

“onihe tipper face of the diaphragm opera-

tively connecteq to said valve Piston, a bell

120

125
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crank lever engaging the finger on the lower
face of said diaphragm and operatively con-
nected to said gas valve stem.

3. A water heater of the character de-
scribed, eomprising a water container hav-
ing two separate compartments therein, a se-
ries of water heating coils placed in com-
munication between said’ compartments,
heating means adjacent to said water heat-
ing coils, heat controlling means, a flexible
diaphragm having fingers projecting ‘there-
from, a water operated valve piston, a lever
engaging the upper finger of said diaphragm

operatively connected to said valve piston,

the.lower finger of

a second lever engaging
actuate the

said diaphragm,.and operating to

- heat controlling means.

20

25

4. A water heater of the character de-
seribed, compriging a water container hav-
ing two separate compartments therein, a se-
ries of water heating coils connecting said
compartments, a gas valve, &
phragm having fingers projecting from its
upper and lower faces, 2 water actuated
valve piston, a lever pivoted at its lower end
operatively connccted to said valve piston

" and engaging the upper finger of said dia-
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lever engaging the lower

phragm, a bell crank lever engaging the
lower finger of said diaphragm, operating
to actuate the gas valve substanttally as de-
scribed. ‘ ‘
6. A water heater of the character de-
seribed, comprising a water container hav-
ing two- separate compartments therein,
water conductors connecting said compart-
ments comprising a sories of water heating
coils, a plurality of gas burners adjacent to
said water heating coils, a gas passage lead-
ing to.said burners, a gas valve located in

said passage, a flexible diaphragm having

fingers projecting from its upper and lower
faces, a water actuated valve piston, a lever
pivoted .at 1ts lower end operatively con-
nected to said valve piston and engaging the
upper finger of said diaphragm, a bell crank
finger of said dia-
and operating to actuate the gas

phragm, ]
described.

‘valve, substantially as

6. A water heater of the character de-
seribed, comprising a water container hav-
ing two separate compartments, a series of
waterheating tubes connecting  said com-
partments, a plurality of gas burners adja-
cent thereto, a gas valve, a water actuated
plunger located i one ot said compartments,
ans valve actuating . means - comprising &
{exible diaphragm with protruding fingers

placed in operative contact with said water

actuated plunger and the gas valve. _

7. A water heater of the character de-
seribed, comprising an exterior casing and
an inner casing disposed therein, having an
apper and a lower compartment, & flexible

diaphragm geparating said compartments, a

vertically disposed gas valve in said lower

flexible dia--

- cated in:the upper

1,140,910

compartment, water heating means located -

between said casings, a!!..wa_'“ter actuated plun-
ger located in the. wpper compariment,
heans for conveying san’ oscillating )I‘move-
ment to said diaphragm and mo;ans fur con-
veying movement to the gas valve from said
oscillating movement of the di;iphragm,

8. A water heater of the cnaracter de-
scribed, comprising an exteric’; casing, an
inney cgsing: disposed therein h ving an up-
per ti.c'a lower compartment, a flexible dia-

75

phragn. separating said compartments, a -
gas valve located in _said lower compart-

ment, water heating means located between
said casings, a water actuated plunger hav-
ing vertical movement located in the upper
(ompartment, means for conveying an oscil-

- lating movement to said diaphragm by said

water actuated plunger, and means’ for con-
veying vertical movement to the gas valve
from the oscillating movement of said dia-
phragm. ' : -
9.
seribed, comprising
inner casing disposed therein having an up-
per and ‘a lower compartment, a flexible
diaphragm separating said compartments
water heating means located between said
casing, a gas valve, a water actuated plun-
ger located in the upper compartment,
leans for conveying movement from the
water actuated plunger through an oscillat-
ing movement of said diaphragm to the gas
valve, substantially as described. :

10. In a water heater of the character de-
scribed, the combination of & series of water
heating tubes, a plurality of

jacent thereto, a gas valve, a ‘water con-

tainer having two separate compartments in .

communication through said water heating’”
tubes, a water actuated plunger located in
one of said compartments, with gas valve
actuating means comprising & flexible dia-
phragm having protruding fingers placed in
operative contact with said water actuated
plunger
described.:

"11. In a water heater of the. character de-
seribed, the combination of an exterior cas-
ing, an inner casing disposed therein having
an upper and a lower compartment, a flexi-
ble diaphragm separating said compart-’

a water actuated plunger lo-
compartment, with means
for conveying an oscillating movement to
gaid diaphragm, and means for conveying
movement to
ing movement of the diaphragm.

said casings,

" H9. Tn a water heater of the character. de-

scribed, the combination of a water ‘on-
tainer having two separate compartments

therein, a series of water lLieating tubes con-
‘necting said compartments, an exterior cas-

ing, an inner casing disposed therein hav--

"\ water heater of the character de- .
an exterior ‘casing, an -
90
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gas burners ad-
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110
and the gas valve substantially as ..

115

‘ments, water heating means located between- -

120

a gas valve from said oscillat- .
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ing an upper and a lower compa‘rtment, a

flexible diaphragm separating said compart-
ments, water heating means located between
said casings, a gas valve, a water actuated
plunger having vertical movement - located
in the upper compartment, with means for
conveying an oscillating movement to said
diaphragm by said water actuated plunger,
and means for conveying vertical movement
to the gas valve from the oscillating' move-
ment of the diaphragm. B v

13. A water heater of the character de-
scribed, comprising an exterior casing, a
Wwater container having two separate com-
partments located therein, a, series of water
heating coils, ducts leading from. one of

such compartments through said coils into. .

the other of such compartments, a combus-
tion chamber within said exterior casing,
heating means within ‘
ner casing having an upper and a lower
compartment, » flexible diaphragm, sepa-
rating such last-named compartments, a' gas

‘valve located in such lower compartment,

water lieating means located between the ex-

terior and inner casing) a water actuated
“plunger having vertigal mbvement located -

in the upper compartment, and mesns for
movement” to the gas valve
through an oscillating movement, .of! said
diaphragm, substantially as described. |
14. In a ‘water heater of the character de-

seribed, the combination of an outer and

an inner casing, a water container having

two separate compartments located therein,

outlet ducts leadintg from one compartment
through a series of water heating coils into

the other compartment, a combustion cham-
ber b

between said _casings, heating means
within said combustion chamber, an upper
and a lower compa#tment in said inner cas-
ing, ‘a flexible diaphragm
compartments, a gas valve located in sajd
lower compartment, a water actuated plun-
ger having vertical movement located in
the upper compartment, with means for
conveying movement to the gas valve from

said water actuated plunger through an os- -

1,140,010 -

_scribed,

said chamber, an in- -

separating said -

cillating movement of said diaphragm sub-
stantially as described. '
15. A water heater of the character de- .
comprising a water container hay-
Ing a receiving and a di harging reservoir

located therein, an inlet /duict entering said

50

recelving reservoir a water strainer located ‘55

in said inlet duct, a plurality of outlet ducts

leading from said receiving reservoir com-
prising a- series of water heating coils and
entering the discharge reservoir, water heat-

Ing means adjacent to said water heating 60

coils, heat controlling means, a water op-
erated valve piston, a gas valve and actuat-
ing means comprising a flexible diaphragm
having protru ing fingers placed in: oper-

ative contact with said water actuated plun- ¢

ger and a
scribed. A ‘

16. A water heater comprising water
heating means, a plunger operable by move-

gas valve, substantially as de-

5

ment of the water through said water heat- 70

ing means, fuel supply means for said heat.-
ing means, and actuating means operatively
connecting said plunger to said fuel supply
means, said actuating means including &

the same and.sdid plunger and said fuel
supply means, whereby the last-named
means are controlled. by movement of said
plunger. . :

tilting: diaphragm and connections between 75

17 A water heater comprising waterheat- 8o

ing means, a water-chamber connected there-

to, a tilting diaphkragm closing the bottom
of said chamber, a plunger disposed in said
chamber and actuated by the velocity of the

supply means disposed below said chamber,
and means connecting said plunger, said
diaphragm and said fuel supply means,

.whereby movement of said plunger tilts said

~water flowing through “said chamber, fiel g5

diaphragm and controls said fuel supply. - go

In testimony whereof I have affixed my
signature in presence of two witnesses.
~ ROBERT T. METCALFE.
Witnesses: _
Rosert L. Roberrs,
Jvo. F. BERKENHAMP,



