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UNITED STATES PATENT OFFICE.

EEERBERT S. EUMPHREY, OF KALAMAZOO, MICHIGAN.

WATER-HEATER.

1,008,556.

. Application filed January 15, 1909.

To all whom it may concern:

Be it known that I, Herserr S. Hum-
PHREY, & citizen of the United States, re-
sldmg at the city of Kalamazoo, county of
Kalamazoo, and State of Michigan, have in-
vented certain new and useful Improve-
ments in Water-Heaters, of which the fol-
lowing is a specification.

This invention relates o improvements in
water heaters. _

The main objects of this invention are:
First, to previde in a water heater an im-
DI oved control mechanism whereby the fuel
valve is aufomaticdlly centrolled by the
water and by the thermostat coacting the
cne with the other. Second, to prov ide in a
water heater an improved valve mechanism
for automatically controlling the tempera-
ture of the water while the water is being
drawn. Third, to provide in-a water heater
an improved pllot flashing means. Fourth,
to provide in a water heater an improved
automatic control means which is very sim-

ple and efficient and not likely to get out

of repair in use.

Further objects, and ob]ects relating to
structural details, will definitely appear
from the detailed description to follow.

T accomplish the objects of my invention

by the devices and means descrlbed in the

~ follewing specification:

40

The mventlon is clearly deﬁned and
pointed out in the claims.

A structure embodying the features of my
invention 1is clearly illustrated in the ac-
companying drawing, forming a part of this
gpeuﬁcamnn, in which:

Figure 1 1s a detail elevation of a strue--

ture embndymg the features of my inven-
tion, a portion of the heater casing being
broken. away to better show the arrange-
ment of the parts. Fig. 2 is an enlarged
detail vertical section thloutrh the valve
mechanism taken on a line conespOndlng

45 to line 2—2 of I<10 1. Fig. 3 is an enlarged

detail partially in soctlon, on a line corre-
sponcling to line 3—38 of Fig. 2. Fig. 4 is
an enlarged detail partially in section on a
line corresponchno to line 4—4 of Tig. 2.
Fig.-5 is an enlarged detail partlally in sec-

Speecification of Letfers Paten.

Patented Oct. 24, 1911.
‘Serial Fo. 472,462.

tion on a hne correspondlncf to line 5———5 of
Fig. 2. Tig.6 is a detail side elevation of a
modlﬁed form of the valve mechanism. Fig.
7 is a detail side elevation of another modi-
fication of the valve mechanism.

In the drawings, similar reference numer-
als refer to similar parts throughout the
several views, and the sectional views are
taken looklng in the direction of the httle
arrows at the ends of the section lines.

Referring to the drawings, the heater 1

85

69

illustrated is of the coil type, the same be- -

ing provided with a plurahty of coils 2, ar-
The casmg of .

ano“ed in a vertical series.
the heater is preferably double walled, to
prevent radiation. The burners 4 are ar-
ranged in the base of the heater below the
coils. The water supply is connected to: the

heater through the valve casing 5, which is"

provided with a water inlet 6, which 1 18 con-
nected to a supply pipe as 6 and with a dis-
charge 7, which is connected to. the heater

through the inlet pipe 8 ab the upper end

of the coil.

The thermostat, tube 9 is comnected to the
heater discharge or outlet pipe 10, the
tube being in effect a part of the dlscharge
or draw-off pipe. The house system, or
draw-off 11, 1s connected to the upper end
of the thern;lostat preferably through the
valve casing, an outlet or draw-off faucet
as 12, being shown in the accompanying
dr awmfr The fuel is supplied to the burn-

-ers 4 through the valve casing 18, which is

provided with an inlet 14, connected to the
source of supply, the connectlon not De-
ing here illustrated, and with sn outlet
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15, connected to the burpers through the -

plpe 16.

In the water valve casing 5 is a W‘Lte]:‘ in-
let valve 17, which is adapted to- antomati-
cally operate on the epening of the faucet
12 or the drawing of water from the heater.
This valve is held normally in its closed po-
sition, by means of the spring 18, which is
arranged on-the stem 19.of the valve.

The fuel valve 20 is held normally against
its seat by means of the spring 21. The stem
22 of the fuel valve is, in the structure illus-
trated, in Figs. 1 to 4, arranged at right
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angles to the stem 19 of the water valve,
and operating connections for the water
valve to the fuel valve are provided so that
the fuel valve is automatically openéd on the
opening of the water valve to admit the inlet
water to the heater. This operating con-
nection preferably consists of a movable

‘member 28 pivotally mounted on the stem of

the water-actuated valve or member. This
member 23 is arranged to reciprocate be-
tween the valve stem 22 of the fuel valve and
the thermostat lever 24, the valve stem and
the lever being preferably provided with

friction rollers 25, as clearly appears from

Fig. 2 of the drawings. :
The thérmostat lever 24 is connected to
the thermostat member 28 by means of the

lever 29 which is fulerumed at 80 and ar-

ranged to rest on the upper end of the ther-

mostat member 28. This thermostat mem-

. ber is arranged within a tubular thermostat

member 31, and in its turnisarranged in the
thermostat tube 9. The arrangement of the

- thermostat members 28 and 31 will be read-

25

30

ily understood, the orie being of a material
having a greater degree of expansibility
than the other. .

- The lever 24 is fulerumed at 32, on an up-
wardly projecting arm on the yoke 83, by
which the water and the fuel valve casings
are connected. This affords a convenient ar-

- rangement of the parts. By this means it

35
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will be obvious that the fuel valve is .con-
trolled by the joint action of the inlet

valve or the waler-actuated member and the
thermostat. When the outlet to the heater

is open, the inlet valve 17 is automatically |

opened, and this, through the connection de-
scribed opens the fuel valve.

The parts in the structure illustrated are
so adjusted and arranged that the fuel valve

‘will remain closed until opened by the joint

action of the water inlet valve and the ther-

. mostat. The parts may be so adapted that

45

the thermostat will act upon the gas valve
to open the same when the temperature of

" thd water in the thermostat falls below the

50

predetermined point. When water is not
being drawn from the heater and the struc-
ture Hlustrated in this application or in my
Patent No. 928,311 is adjusted as above indi-

- cated the thermostat will actuate the gas

55
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valve to maintain the water at a compara-
tively constant temperature.

The burners are provided with a pilot 84 -

which is connected to the gas or fuel valve
casing 13 by means of the pipe 35. When
the pilot valve 36 is open, the pilot is flashed.
This valve is provided with a stem 37 which
is engaged by lever 38, pivoted at 39 on the
yoke 33. On the stem 19 of the water valve
1S & trip 40, which is arranged to engage

- this lever on the opening movement of the

64

inlet valve, thereby flashing the pilot. This
trip is so arranged relative to the engaging

1,006,556 -

member 27 on the movable member 23 that
the pilot is flashed before the burner valve
is opened.  The lever 38 is also preferably
arranged to be engaged by the movable
member 23, so that the pilot is actuated
through the thermostat. To accomplish
this, I provide the member 238 with a cam

member 41, arranged to engage the cam por-

tion 42 on the lever 38. This also secures
the opening of the gas valve, without the
aid of the trip 40, unless the thermostat
should be in such a condition or posilion as
to allow the lever 24 to swing up, thus al-
lowing the member 23 to be lifted, ipstead

of opening the gas or fuel valve. The trip

40, however, insures' the opening of the pi-
lot valve before the opening of the main

“valve, when the water inlet valve is opened.

This is-especially desirable where the struc-

ture is adapted to normally maintain the-

water in the heater at a constant tempera-
ture. . : :

The water-actuated member 17 is pref-
erably arranged as the water inlet valve for
the heater. It might, however, be arranged
in various other relations and accomplish
the purpose of actuating the fuel' valve
by the drawing of water from the heater,
thereby making the structure entirely auto-
matic, . ' ’
 The pilot valve is held in' a normally
closed position by means of the spring 43,
which is, in the structure illustrated, seated
in the plug 44. A by-pass passage 45 is pro-

“vided for the pilot and this is controlleg by

a suitable adjusting valve 46. ,
The valve casing 13 is preferably pro-
vided with a .cut-off valve 47 which can be
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used when it is desired to cut off the gas

entirely from the burners.
The hot water discharge passage 58 of the
valve casing 5 is preferably provided with

105

a regulating valve 59 for regulating the

passage of water through the heater.

In the modified construction shown in
Fig. 6 the relation of the fuel valve to the
water inlet valve is changed, the stem of
the fuel valve being substantially in aline-
ment with the stem of the water inlet valve,
instead of being at right angles thereto as
is shown in the structure illustrated in de-

-tail in Fig, 1." In this construction the fuel

valve is operated through the lever 50,
which is pivoted at 51 on the connecting
yoke for.the valve casing, and a lever en:
gaging plunger 52 which is arranged to be
engaged by the member 23. This plunger
is held normally upward by means of a
spring 53, which is arranged in a seat 54,
provided therefor, in the valve connecting
yoke. The stem 55 of the plunger is pref-

erably arranged through the lever so that

the lever is held normally upward by the
spring 53. ‘ '
In the modified construction shown in
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Fig. 7, the movable member 57 is carried

by the thermostat lever 24, it being pivoted’

therean to depend between the stems of the
fuel and water inlet valves, the movable
member being tapered or wedge shaped, so
that it is withdrawn from or forced into po-
sition to be engaged by the valve stems.

. These modifications  have been shown to
illustrate the general nature of my inven-
tion, and other modifications will readily
suggest, themselves to those skilled in the
art to which this invention relates.

I have illustrated and.described my in-
vention in detail in the form preferred by
me on account of structural simplicity .and
economy, and the stability of the device
when in use. I am, however, aware that it

" is, as stated, capable of great variation in

20

structural details without departing from
my invention, and desire to be understood
as claiming the same broadly.

Having thus described my invention, what

- I claim as new and desire to secure by Let-
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ters Patent is: : .

1. The combination with a water heater
of a burner therefor, and an automatic water
inlet valve; a fuel valve; stems for said
valves; a thermostat ~connected to said
heater; a lever actuated by said thermostat;
a member pivoted on said water valve stem
and arranged to reciprocate between said
lever and fuel valve stem, said pivoted mem-
ber being provideéd with an enlargement; a
pilot; a pilot valve; a pivoted lever ar-
ranged to engage said pilot valve; and trips
on said water inlet valve stem and on said
member pivoted thereto arranged to engage
said pilot valve lever.

2. The combination with a water heater
of a burner therefor, and an automatic water
inlet valve; a fuel valve; stems for said
valves; a thermostat connected to said
heater; a lever actuated by said thermostat;
a member pivoted on said water valve stem
and arranged to reciprocate between said
lever and fuel valve stem, said pivoted mem-
ber being provided with an enlargement; a
pilot; a pilot valve; a pivoted lever arranged
to engage said pilot valve; and a trip on
sald water inlet valve stem arranged to en-
gage said pilot valve lever. ,

3. The combination with a water heater

of a burner therefor, and an automatic water

inlet valve; a fuel valve; stems for said
valves; a thermostat connected to said
heater; a lever actuated by said thermostat;
a member pivoted on said water valve stem
and arranged to reciprocate between said
lever and fuel valve stem, said pivoted mem-
ber being provided with an enlargement; a
pilot; a pilot valve; and a pivoted lever ar-
ranged to engage said pilot valve, and a trip
on said member pivoted to said inlet valve
stem, arranged to engage said pilot valve

lever.

8

4 The combination with o water heater
of a burner therefor, and an automatic water
inlet valve; a fuel valve; stems for said
valves; a thermostat connected to said
heater; a lever actuated by said thermostat;
a member pivoted on said water valve stem
and arranged to engage said lever and fuel
valve stems; a pilot; a pilot valve; and oper-
ating connections from said water valve and
said member mounted thereon, to said pilets
valve, whereby said pilot valve is actuated
by said water valve and said thermostat.

5. The combination with a water heater
of a‘burner therefor, and an sutomatic water
inlet valve; a fuel valve; stems for said
valves; a thermostat connected to said
heater; a lever actuated by said thermostat;
a member pivoted on said water valve stem
and arranged to engage said lever and fuel
valve stems so that said fuel valve is opened
by the joint action of said inlet valve and
thermostat lever; a pilot; a pilot valve; and
operating connections for said member on
said water valve stem ‘and said pilot valve.

6. The combination with a water heater
of a burner therefor, and an autematic water
inlet valve; a fuel valve; stems for said
alves; a  thermostat connected to said
heater; a lever actuated by said thermostat;
a member pivoted on said water valve stem
and arranged to engage said lever and fuel
ralve stem; a pilot; a pilot valve; and oper-
ating connections for said member pivoted
to said valve stem to said pilot valve.

7. The combination with a water heater,
of a burner therefor; a fuel valve; a water-
actuated member; a thermostat; a movable
member through which said thermostat and
said water-actuated member coact in con-
trolling said fuel valves; a pilot; a pilot
valve; a pivoted lever arranged to engage
said' pilot’ valve; and trips on said water-

actuated member and on said movable mem-

ber arranged to engage said pilot valve lever.

8. The combination with a water heater,
of ‘a burner therefor; a fuel valve; a water-
actuated member; a thermostat; a movable
member through which said thermostat and
said water-actuated member coact in con-
trolling said fuel valve; a pilot; a pilot

valve; a pivoted lever arranged to engage

said pilot valve; and a trip on said movable
member, arranged to engage said pilet valve
lever.

9. The combination with a water heater,
of a burner therefor; a fuel valve; a water-
actuated member; a thermostat; a movable
member through which said thermostat and
said water-actuated member coact in con-
trolling said fuel valve; a pilot; a pilot
valve: and operating connections for said
water-actnated member, and said movable
menther, to said pilot valve.

10. The combination with a water heater,
of a burner therefor; a fuel valve; a pilot;
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%
.a pilot valve; a water-actuated member; a
thermostat; a movable member through
~ which said thermostat and said water-ac-
tuated member coact in controlling said fuel
5 valve; and operating connections for said
movable member to said pilot. valve.

11. The combination with a water heater,
of a burner therefor and an automatic water

inlet valve, a fuel valve, stems for said.

10 valves, a member pivoted on said water
valve stem, arranged to slidably efgage said
fuel valve stem, a pilot, a pilot valve, oper-

ating connections from said water valve 4nd,

said member on said water valve stem to

15 said pilot valve, a thermostat connected to
said heater, and a lever actuated by said
thermostat, arranged to act on said member

- on 'said water
specified. :

20 12. The combination with a water heater,

_ of a burner therefor and an automatic water

- inlet valve, a fuel valve, stems for said

valves, a member pivoted on said water

valve stem, arranged to slidably engage said
25 fuel valve stem, a pilot, a pilot valve, oper-
ating connections from said member on said
water valve stem to gaid pilot valve, a ther-
mostat connected to said heater, and & lever
.actuated by said thermostat, arranged to act
30 on said member on said water valve stem,
all coacting as specified.

18. The combination with a water heater,
of a burner therefor, a pilot, a fuel valve,
a pilot valve, a water actuated member, a
35 thermostat, and a member through which

- both said water actuated member and ther-

mostat act in controlling said fuel and pilot
valves. - , :
14. The combination with a water heater,
40 of a burner; a pilot, a fuel valve, a pilot
_ valve, a water actuated member arranged to
act on both of said valves, and a thermostat
arranged to act on both of said valves.
15. The combination with a water heater;
45 of a fuel valve, a member actuated by the
delivery of water to the heater, a movable
member through which said water actuated
member acts on said fuel valve, and a ther-

mostat actuated member arranged to sup-

50 -port said movable member in its valve oper-

ating position, so that said fuel valve is.

. opened by the actuation of said water ac-
tuated member when the temperature of the
water drawn froin the heater is-below a pre-

55 determined point. :
16. The combination with a water heater,
of heating means therefor, comprising a
fuel valve, and means for operating said
fuel valve, comprising 2 member arranged
60 to be actuated by the delivery of water to
the heater, and a thermostat connected to
said heater and arranged to support said
water actuated member in its actuating re-
lation to said fuel valve. v '

valve stem, all coacting as

1,006,556

17. The combination with a water heater,
a fuel valve, a water actuated member con-
trolled by variations of the water pressure,
a movable member carried by said water
actuated member and arranged to engage
said fuel valve, a thermostat, and a member
actuated by said thermostat, arranged to
support said movable member in position to
act on said fuel valve when actuated by said
water actuated member. )

18. The combination with a water heater,

65
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of a fuel valve, a water actuated member -

controlled by variations of the water pres-
sure, a movable member carried by said
water actuated member and arranged to en-
gage said fuel valve, a thermostat, and a
member actuated by said thermostat, ar-
ranged to support said movable member in
position to act on said valve. . . -

80

19. The combination with a water heater; :

of a fuel valve, a water actuated member
controlled by var-ations of the water pres-
sure, a thermostas, and means for control-
ling said fuel valve comprising a member
actuated 'by said water actuated member,
and a member actuated by said thermostat,
said member actuated by said thermostat be-

ing adapted to serve as a support for said

member actuated by said water .actuated
member whereby the fuel valve is opened by
the joint action of the thermostat and water
actuated members. o o
"~ 20. The combination with a water heater,

of- an automatic water inlet valve, a fuel

valve, stems for said valves, a thermostat.

connected to said heater, a lever actuated

85
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by said thermostat, and a member pivoted .

on said water valve stem and arranged to
reciprocate between said lever and fuel valve

with an enlargement which  engages said
thermostat lever and fuel valve stems when

said water valve is fully opened.

21. The combination with a water heater,

of a water actuated member, a thermostat

connected to said heater, a fuel valve, and
operating connections for said thermostat

and water actuated member to the said fuel

valve including a tapered. member carried
by said water actuated member and ar-
ranged to-act on said fuel valve, and a ther-
mostat member arranged to act on said
tapered member to-suppert it in its opera-
tive relation to said valve. . '

" 292, The' combination with a water heater

of a fuel valve, a water actuated member, a.-

thermostat connected tosaid heater, a ther™
mostat actuated member, a member inter-
posed between said thermostat actuated

.stems, said pivoted member being provided -

105

110

115

120

member and said fuel valve, to be supported = -

laterally thereby, said interposéd member

| being connected to said water actuated mem-

ber to be moved longitudinally thereby.
23. The combination of a water heater of

1256
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a water actuated mémber, a thermostat con- In witness whereof, T have hereunto set
nected to said heater, a fuel valve, a ther- | my hand and seal in the presence of two
mostat actuated member, a tapered member | witnesses.

interposed to reciprocate between said ther- |. ] HERBERT §. HUMPHRET. {E. 8]
mostat actuated member and said fuel valve, | - Witnesses: _
said tapered member being connected to said Crora . Brapex,

water actuated member. : Puaina WoopRUFF.,

. Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of_'ratents,\
Washington, D. ¢.”




