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ALEXANDER D. GORDON, OF BUFFALO, NEW YORK.

WATER-HEATER.

To all whonwy it My CONCETIL:
Beitknown that I, ALEXANDER D. GORDON,

a4 citizen of the United States, residing at But-

falo, in the county of Erie and State of New
York, have invented new and useful Improve-
ments in Water-Heaters, of which the follow-
ing is a specification. -_

This invention relates to that class of wa-
ter - heaters which comprise, essentially, a
boiler or reservoir, a gas-burner for heating
the boiler, and a thermostat or antomatic reg-
ulator whieh governs the supply of gas to the
burner, and which is in turn controlled by the
temperature of the water in the boiler.

One of the objects of my invention 1s to 80
oreanize the apparatus that the water is
quickly heated and that the thermostat is
quickly acted upon by the incoming cold
water as well as by the heated water, so that

both the opening and the shutling of the gas-

valve are effected quickly and promptlyin re-
sponse to the changes taking placein the tem-
perature of the water. .

Other objects of my invention are to sim-
plify the automatic oas-supply mechanism
and to improve the construction of the appa-
ratus in other respects. | o

In the accompanying drawings, Figure 1 18
a sectional elevation of my improved water-
heater. TFigs. 2 and 3 are horizontal sections
thereof in lines 2 2 and 3 3, Fig.1. Fig.41s2

fragmentary longitudinal section, on an en-

35

40

45

larged scale, of the gas-delivery chamber ar-
ranged underneath the burner. Fig. 5 1s a

L]

transverse section thereof, the plane of sec-
tion being through the automatic gas-valve.

Fig. 6 is a cross-section of the burner, taken
through one of its nozzles.

Like lotters of reference refer to like parts
in the several figures. |

A represents a jackel or casing which in- |
closes the apparatus, and B is the main water |

boiler or reservoir arranged in the upper por-
tion of the jacket and supported upon brack-
ets o projecting from the inner side of the
jacket. | | |

C represents the inlet-pipe, through which

the cold water enters the Dboiler and whieh

terminates mear the bottom of the boiler.
This inlet-pipe is preferably closed at its
lower end and provided on one side, near 1ts

lower end, with perforations ¢, through which |

the cold water igsues laterally.

T

D is the outlet-pipe of the botler, through
which the hot water is discharged and which 55
connects with the top of the boiler.

E is an auxiliary heating chamber or cyl-
inder of comparatively small capacity, which
is arranged below and in comin unication with
the main boileror reservoir and in which the 6o
water is heated in small volumes, whereby its
temperature is raised more rapidly. This
anxiliary heating-chamber 1s con nected with
the lower portion of the main boiler by a ver-
tical tube f extending through the bottom of 65
the main boiler and the top of the auxiliary
heating-chamber. | |

G is a circulating pipe or passage which
connects the upper portion of the auxiliary
heating-chamber with the middle portion of 7o
the main boiler and whereby & circulation of
the water is established through the main and

' suxiliary heaters, the water flowing trom the

main boiler downward through the tube finto
theauxiliary heater and returning to themaln 75

' boiler through the circulating-pipe . The

connecting-tube f preferably extends nearly
to the bottom of the auxiliary heating-cham-
ber to prevent the water from passing di-
rectly into the circulating-pipe upon en tering 8o
said chamber. The circulating-pipe extends
through the jacket A, and 1ts external portion
is provided with a cock or faucet g, through
which the water may be drained in empiying
and eleaning the main boiler. 85
H represents the burner, which is prefer-
ably annular in form and which surrounds
the lower portion of the auxiliary heating-
chamber,so that the flameenvelops and highly

heats said chamber. e
h represents the nozzles of the burner,which,
‘n the construction shown in the drawings,
consist of upright tubes, each having at its
hase a socket i/, which fitsover an apwardly-
projecting nipple h*of the burner, and a lat- 95
eral and downward extension /2%, which opens
into the atmosphere, as shownin Hig. 6, where-
by air is mixed with the gas. The burner Is
supplied from a gas-delivery chamber or cas-
ing I, arranged anderneath the burner and rco
communicating with the latter by a pipe <.
The burner is sapported on one side by this
pipe and on 1ts opposite side by & standard
i' secured to the gas-delivery chamber.
J is a transverse gas-receiving chamber or 1035

passage arranged in the lower portion of the
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@ activery-chamber T and;jis the supply-pipo | closed and avoiding unduo cooling of the

1amber.  This gas-receiving chamber is

~ Which connects with the inlet-nipple j” of said | water. This by-pass is arranged below the
. gasech Sl RS pastle 10¢ | gas-receiving chamber and communiecates 7o
~ provided in its upper side with a discharge- | with the latter by an aperture p’ and with

‘the gas-delivery chamber by an internally

-5 openingj% through which the gas passes into-

W the delivery-chamber I and to which f conL..

| SCP@W-thleadednlpp]ep2 I

- cal or other suitable regulating-valve [ is ap-

© p®isavalve arranged in the nipple »? for -

regulating the quantity of gas delivered by 75

. plied. The latter is connected with one arm .

DR QOfiﬂiﬂ ?aetﬂatiﬂg-glgemgﬁ [ by means of a swivel- l the by-pass. This valve consists of an up-

B o ingsleeve !, having an internal screw-thread

o _ 7y having an inte; W-il | right stem, having its lower portion formed |
.~ whichengages withan external thread formed | R

. on the stem %’ of the valve. The adjacent, |

B endof the actuating-lever is bifureated and |

b . .

~ thesleeve I’ is provided with horizontal piv- |

§ 15 ofs or trunnions B, which turn in openings | ally to the surface of the stem, where it opens

* . Swivellng connection per- | the valve up or down in the nipple the outlet
~ Dnits the valve to fit closely in its seat, The end of its port is covered more or less by the 83

~ actuating-lever is pivoted to an arm formed inner wall of the nipple, thereby regulating

in | the gas-supply through the by-pass accord. .

or ther- |
BERRRRNE ~ mostatic member arranged centrally within |

B M represents an expansible tube or

the main boiler B and ectendine aean ek ery chamber and is provided in its go
- the main boiler B and extending downward upper end with a notch for receiving a screw-

SN 25thmﬁghthede%eﬂdm%Wateftubef&nd the | driver. The projecting end of the valve is
. M  lower portion of the auxiliary beating-cham- | preferably inclosed by an externally screw-

- berE. Thelowerend of thisexpansibletube |

@ Issccured toashort tube or nipple m, which | against a packing-ring interposed between 95

upper end to a screw-nipple |

~ issecured aft its

SQfOFmEd 16 lowe ary.
¥  heating-chamber and at 1ts lower end to a |

at the lower end of the auxiliary | ber,as shown in Fig. 4. Upon removing this

or heater BIS Sepamted fr@m theSHIlGHndlng o

| Jacket by an annular flae Q, through which ro

| the products of combustion rise; such pro-

g con-

| nected to the top of the jacket.

ence of the water by which it is surrounded. |

in the flue Q and serving to retard the escape
n 18 a rod arranged within the expansible

of the produects of combustion, thereby more

105

of the tube and at its lower end to the short
arm of the valve-actuating lever {, whereby
the movements of ,the expansible tube are
transmitted to the gas-regulating valve. The
movement of the valve can be regulated by
screwing its stem up or down in the swivel-
ing carrying-sleeve I, the stem being formed

In its projecting upper end with a notch for !

recelving a screwdriver. Access is obtained
tothe valve-stem through an opening o, formed
in the top of the gas-delivery chamber above
the stem, which opening is closed by a screw-
pluog o’. The expansion-tube,though commu-

nicating with the gas-delivery chamber, shuts |

off communication between said chamber and
the auxiliary and main heating-chambers.
I'he expansible tube is made of such a diame-
ter that an annular water-passage is left be-
tween the outer surface of said tube and the
connecting-tube 7. |

P I1s a by-pass or auxiliary gas-passage,
‘which is adapted to connect the gas-receiving
chamber J with the gas-delivery chamber at
all times, so as to maintain a small gas-supply

65 to the burner when the gas-valve is wholly

closed, thereby preventing extinguishment of

the burner when the automatic gas-valve is |

10 tube and secured at its upper end to the plug | effectually utilizing the heat.

In the use of the apparatus the water en-
tering the main boiler through the Inlet-pipe
C descends through the tube 7 into the auxil-
1ary heating-chamber, in which it is highly
and rapidly heated, owing to the small ca-
pacity of the chamber and the direct expos-
ure of the same to the flame. The water then
rises through the circulating-pipe G and again
enters the main boiler, a continuous cirecula-
tion of the water taking place in this manner,
whereby all portions of the boiler-contents
are subjected to the heat of the auxiliary
chamber. The main boiler is heated by the
products of combustion passing upward
through the annular flue which surrounds the
boiler. |

As the expansible or thermostatic tube is
exposed to the water in the main and auxil-
lary heating-vessels, it is caused to expand
and contract in accordance with the tempera-
ture of the boiler-contents. This movement

of the expansible tube is transmitted by the
rod 7 to the actuating-lever of the gas-valve
/c, which causes the valve to move toward or
from its seat correspondingly, thereby regu-
lating the sapply of gasto the burner aceord-
ingly, the valve being opened to a greaterex-

IIO
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120
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tent as the tempemture of the'watér is re- _'simble for dmﬁeatic nurposes, but 1t is also 63

Wt I

duced by the incoming cold water and belng

closed more or less as the temperature rises.
The extent of movement of the valve rela-

tively to the movement of the expansible

“tube is readily adjusted by screwing the

valve-stem up or down in the swiveling-sleeve
I’. The water-inlet pipe is arranged adjacent
to the expansible tube, and its discharge-ap-
ertures face the tube.

rect influence of the entering cold water, and
the tube is thus controlled by the coldest por-
tion of the heater-contents, thereby insuring
the heating of the entire contents to a com-
paratively high temperature and avoiding &
premature restriction or shutting off of the

sas-supply, which oceurs when the oexpansible

rod is exposed principally to a portion of the

boiler-contents, which are already partially |

heated. The extent of exposure of the ex-
pansible tube to the entering cold water 18

 increased by the tube f, whieh, in addition to

~auxiliary heater by the short serew-threaded

6o

its function as a guard for preventing a too-
ready escape of the water from the auxiliary
heating-chamber, serves as a Jacket which

prevents direct contact of the surrounding
hot water with the cold water descending

through said tube. A considerable portion

“of the expansible tube is thus enveloped by

the incoming cold water, and the necessary
cas-supply to effectually heat all portions of
the water is therefore insured at all times.
The auxiliary water-heater may be pro-
vided with a drain-cock 7. o o
[f desired, the connecting-rod #, which con-
nects the expansible tube with the lever of
the automatic gas-valve, may be covered or
coated with a suitable non-conductor of heat.
As the rod which connects the thermostatic
tube with the gas-regulating valve extends
downward through the short tube m into the

closed gas-delivery chamber 1, no stuffing-

box is required near the free end of this rod
for preventing the escape of gas or water
from the apparatus, thus guarding against
leakage and saving the cost of stuffing-boxes.

The gas-delivery chamber contains the gas-
regnlating valve, the by-pass and its regulat-
ing valve, and it also carries the burner, and

the chamber is independent of the heafer

shell or casing and is readily attached to the

tube m, while the auxiliary heater I8 readily

attached to the bottom of the main heater by

means of the tnbe f. By thus construeting
the zas-chamber and the parts carried by the
same I am enabled to apply my improvement
to any ordinary domestic boiler or reservoir,
while at the same time inclosing the free end

of the connecting-rod between the thermos-

tatic tube and the gas-valve and avoiding the

- use of stuffing-boxes.

My improved water-heater

be. By this arrangement
‘the expansible tube is brought under the di-

|

|

applicable to the various other uses of such
heaters. | | |

I claim as my invenlion— -

i. The combination with the main water
heating chamber provided with an inlet for
the cold water, of an auxiliary water heating
chamber of less capacity arranged below the
sameand communicating with the main cham-
ber by a descending cold water passage and

by an ascending hot water passage, a ZasS

burner arranged adjacent to said auxiliary
chamber, a valve controlling the gas supply
to said burner, and a thermostatic member
exposed with its upper portion to the water
in said main chamber and with its lower por-
tion to the water in said auxiliary chamber,

substantially as set forth. :

9 The combination with the main waler
heating chamber, provided with an inlet for
the cold water, of an auxiliary water heating
chamber arranged below the same, a descend-

ing passage for cold water extending from

-

the bottom of said main chamber to the lower
portion of said auxiliary ch amber, an ascend-
ing passage for the heated water extending
from the upper portion of said auxiliary cham-
ber, outside of said cold water passage, to the
main chamber, a gas burner arranged adja-
cont to said auxiliary chamber, a valve con-
trolling the gas supply to said burner and a
thermostatic member controlling sald valve
and arranged in both chambers, substantiatly
as set forth. _

3. The combination with the maln water
heating chamber provided with an inlet for
the cold water, of an auxiliary water heating
chamber of less capacity arranged below the

80

I

95

100G

same and communicating therewith, a gas -

burner arranged adjacent to said auxiliary
chamber, a valve controlling the gas supply
to said burner, a thermostatic tube secnred

with its lower portion tosaid auxiliary cham-

ber and extending upwardly through the
same and intosaid mainchamber,and a valve
rod secured with its upper end to the upper
ond of said tube and extending downwardly
through the same and connecting at its lower
end with said valve, substantially as seb forth.

4. The combination with a main boiler or
heating chamber and an auxiliary heating
chamber, of a tube connecting the bottom of
the main heating chamber with the top of the

| auxiliary heating chamber and terminating

near the bottom of the latter, a circulating
pipe connecting the top of the anxiliary heat-

ing chamber with the lower portion of the
‘main heating chamber, a thermostatic tube or
member extending through said connecting

tube and into the main heating chamber and

| separated from said connecting tube by a wa-
ter passage, a gas burner arranged adjacent

to the auxiliary heating chamber and having

is especially de- | a gas supply, and a valve controlling the pas-

105 -
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115

122G

125




B SAZO of the gas to the burnel emd connected F of the gasdelivery chamber and secured at its

~with the thermostatlc tube or mmnhel , Subh-

e stantially as set forth.

10

‘5. The combination wnh 8 main bmler or
“heating chamber and an auxiliary heating
;'.::._.cha,mber arranged Dbelow the same and con-
- nected theremtb of a circulating pipe con-
~necting the a,uuhary chamber with the main
e ehambel a gas burner arranged adjacent to

the aumhar} chamber and havnw a gas sup-
-

~ ply,aregulating valve controlling th@ passage

o of oas to the burnel, and a thermostatle tube
-armnrred in said heating chambers and con-
.-neeted with said rewulatmﬂ' valve substan-

  %?i5ﬂ

oo zo i

tmll‘ir as set fmth

| chamber aregulating valveapplied to said gas
inlet and. aman(red mthm the gas delwely- |
chamber, a thermostatlc tube arranged in said |
‘heating cha,mber and fixed at its lowel end,
‘whereby the tube is caused to expand upwald
and a connecting rod extending through said |
 thermostatic tube and the 0penmﬂ' in the top l |

]

|

I

upper end to the thermostatic tube and hav-

{-1ngits lower end connected with said 1eﬂ'ulat- _

ing valve, substantially as set forth. -
7 The eombmamon with a water he@tmn‘_

_chamber of a gas delivery chamber arranged

underneath Sald chamber, connected thele-?-

‘with bya tube or passage, and provided with
| & gas 1nlet, a burner connected with said de-
.hver'y Lhamber a regulating valve applied to

sald gas inlet, a thermostatm tube armnﬁ'ed-

I'in smd heatmrr chamber and having its lower

end secured within said- conneetmw tube or
passage, whereby the thermostatic tube shuts

| | off communication between the water heating
6. The combmatlon w1th a hea,tuw cham-i
S ber of a gas delivery chamber armnﬂ'ed un-.
o ;_derneath said heating chamber and promded‘-

- with a gas inlet and in its top with an open-
ing, a gas burner connected with said- delivery

chamber and the gas delivery chamber and a

connecting rod secured at its upper end to the
-thermostatlc tube, extending through the lat-
ter and said conneetmﬂ' tube or passage and

having its lower end counected with said gas.
rewulatlmr valve, substantially as set forth -
Wltness my hand thIS 121311 daj of Jan um) ,
o ALEKANDER D
VVltnesses o
~JNO. J. BONNER
KATHRY\T EL“\fIOR o,

.L
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