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UNITED STATES PATENT OFFICE.

- MOSES G. WILDER, OF PHILADELPHIA, PENNSYLVANIA.
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SPECIFIGATION formmg part of Letters Petent No 548 941 dated Octo'ber 29, 1895
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To all whom it may conoern

‘Be it known that I, Moses G. WILDER a
‘citizen of the United Stetes residing at Phlla-

delphia, in the county of Phlladelphle and
State of Pennsylvanla, have invented certain
new and useful . 1mprovemente in - Liquid-

 Heaters, of which the following is a speolﬁoa-

: | 1o

tlon

| My 1nvent1on relates to 1mprovements in
devices for heatlng water or other hqulde by

"—"&S

- The object of the 1nvent10n is to produce a

~ practically 1nstenteneons liquid-heater which

1s economical in the use of fuel and in which
there is perfect combustion, thereby prevent-

-~ . Ing the discharge from the apparatus of: pol-
- 80nous gases.

Inmy 1mproved apparatusl arrange for the

R coneentra,tlon of the flame of the bnrner with-

20

”5:30 .
© . the hottest part of the flame acts upon the

. -

Jet.

shaped heetlnﬂ'-chamber

in and upon the upper turns of a coil of pipe

in which the water or other liquid circulates

from the bottom upward to a disecharge-out-
The coil is surrounded and covered ex-

cepting at its lower end, by an inverted cup-
The chamber is
preferably composed of or lined with a min-

eral non-conducting substance, which may be-

come red-hot on 1te inner surface under the
action of -the burner without being injured.
Theburneris placed well up in the ooﬂ so that

upper end of the coil. The hot gases then

. pass through the interstices of the coil and
~ thence downward and discharge at the lower
end of the ecup-shaped casing.

A flue orehim-
ney surrounds the burner within the coil, and

- the gases in passing downward are conﬁned

B ~ gases to the hqmd circulating in the coil and.
the gases at the point of dlscher ge below the
casing are reduced to a comparatwely low

45

B leterelly between the chimney and the casing |
- . and compelled to circulate among the lower
.. 40

- flowing liquid. The e:

tarns of the coil, which are kept cool by in-
tect of this is to trans-
mit a very large proportion of the heat of the

temperatnre In actual practice I have at-
tained a higher thermal efficiency with the

present invention than is possible with any

-~ other apparetns of the klnd of whwh I am

. --i_5°

&W&I‘@

 tails of GOI]Stl uotmn, all of which will be fully
described in connection with the eeoompany- |

ing dra,wmgs, in which— |

| Flﬂ'ure 1.is a vertical central sectional view
on the line A of Fig, 3. Fig. 21is a side ele-
vation. - Fig. 3is a plan view, partly in sec-

tion, on theline B of Fig.1; and Figs.4 and 5
i are details of the valve at the bottom of the
burner, Fig. 5 belnﬂ' a section on the hne C of

Fig. 4.

6o

Refermncr to the drawmgs, 1 indicates an “

inverted oun-shaped casing open at the bot-
tom and normally closed at the top. The cas-
ing consists of or is lined with some suitable

refractory  non-conducting material, and it
restsupon a perforated orslotted ring 2, which,
| 1n turn, rests upon a base 3. Within the cas-

ing 18 a vertically-arranged coil 4, through
which the liquid to be heated travels upward.

The coil preferably extends from below the
bottom of the casing 1 to the top of the cham-

ber within the casing. Asshown, thesupply
of liquid to the coil is controlled by avalve b
and the hot liquid is delivered from the upper

b5
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end of the coil through a valve 6. Withinthe

coil, and extending upward from below the

casing to a point somewhere near the middle

thereof is a flue or chimney 7, and within the

.chlmney is arranged a burner 3, which, as

shown, is an ordmar} Bunsen bm ner.
The flue or chimney is 80 proportloned in

”dlemeter that only sufficient air to affect com-

plete combustion of the gas ecan pass upward
between the burner and flue. The chief puar-
pose of the flue, however, is to separate the
incoming air and gases from the lower part

of the 0011 and dlrect the outgoing products

of combustion onto the lower turns of the
coil, so that the heat may be more completely
absorbed by the coil and transmitted to the
liguid within. The gas is supplied through
a pipe 9, controlled by a valve .10.

for Iigniting the burner. |
The opera,tlon of the invention, so far a8

it has been described above, is as follows The

liguid being turned into the coil, so as to cir-
culate npward therein,and the burner lighted,

combustion will take plaee within the ooﬂ a,t-

A pllot--
light 11 is usually provided for convenlence

8o
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or close to its upper end, and the heated gases

My 1nventlon further consmts in other de- l w111 then pass laterally out through the 1nter-
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stices of the coil at the upper end and thence

‘downward and out through the openings in

the supporting-ring 2. The burner is placed
well up in the chamber of the casing, so that
no direct heat from the flame is imparted to
the lower part of the coil, the ¢chimney serv-
ing to partly protect the coil from this direct

heat, as well as toseparate the incoming from

the outflowing gases. The air-supply, which
comes in around the burner, passes up around
the flame and serves to complete the combus-
tion of gases at the fop of the chamber.
Above the chimney 7 the current within the
coil is upward, and between the coil and the
casing thereisa downward flow of the heated
gases, but below the top of the chimney or

fluetheoutflowing gases may pass down either

inside or outside of the coil, or the coil may
be placed in the middle of the space befween
the casing and the flue, thus compelling the
gases to travei on both sides of it and to 1m-
pinge upon all parts of the lower half of the
coll. Asshowninthedrawings,the gases pass
within the coil at the top of the chimney and
flow downward between the coil and the ¢him-
ney, passing out through the interstices of
the coil at the bottom. DMost of the heat of
the gasesis absorbed by the cool liquid enter-
ing the coil, and any heat which is imparted
to the chimney is taken up by the cool air
flowing to the burner. Inthismannernearly

all of the heat which tends to escape is con-

veyed back to the top of the coil upon which
the hottest part of the flame plays. I have
found that with this arrangement a moder-
ately strong stream ot hot liquid can be
obtained from the heater in less than a min-
ute, the temperature of the liquid and its
amount of course depending somewhat upon
thesize of the burner. ‘I'heescapingproducts

~of combustion I have found to be quite cool

and free from deleterious gases. In fact the
cooling effect npon the escaping spent guses
is such that the moisture in them is largely
condensed at the lower end of Lhe coil, and L
provide a trough 12 for carrying of " the water
of condensatmn The force of the inflowing

cas and the highly-heated gases within the

upper end of the coil create an upward cur-

50 rent which has suificient force to drive the
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spent gases down through the annular space
between the chimney and the easing and out
at the bottom. The interior of the casing at
the top becomes very highly heated, but if
the casing be of suitable material heat is pre-
vented from passing through 1t, and as it has
no otheravenue of escape except by traveling
down the coil and over the cool lower portion
of it, it will be evident that nearly all of the
heat units are eventually 1mparted to the
liquid.

- The ﬂ*a':;-valve 10 is operated by a hand-le-
ver 13 and the liquid-valve b 1s operated by a
similar lever14. In order to conveniently ar-
range for turning on the gas and liquid in
proper proportions I conneet the lever 13, by

— t R T e
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means of a link 15, with a lever 16, having a
slot 17, into which projeets a pin 13 upon the
lever 14 of the liguid-valve. A set-screw 19
in the lever 16 projects into the slot and regu-
latesthe length thereof. It will be seen that
when the lev_,er 13 is moved toturn on the gas

70

a certain amount of movement will be given |

to the lever 14 of theliquid-valve, the amount

of movement thus imparted dependmw upon
the position of the set-serew 19. If it be de-
sired to increase the flow of lignid without in-
creasing the gas-supply the lever 14 may be

| moved 1ndependem;lﬁzr to further open the

valve 5, the pin 18 being free to move in the
slot 17 without dl.s;‘mrl:)uzmr the position of the
gas-valve. The effect of this will be to give
a larger supply of liquid at a lower tempera-
ture.

In Figs. 4 and 5 I have shown in side view
and section a supplementary gas-valve which
may be employed to regulate the flow of gas
in connection with & thermostat 1t GOHSibt%
of a casing 29, having an inlet 23 and an out-
let 24, the valve proper consisting of a fixed
disk 20 and a movable disk 21, arranfred in a
chamber of a casing, the disks being provided
with perforations which register when the
valve. is open. The movable disk 21 1s con-
nected to a rocking stem 25, provided with a
lever 26, which is connected by a link 27 to

any suitable thermostatic regulator which is

controlled by the temperature of the outflow-
ing liquid. The burner 8 is supported upon
a ring 28, which is attached to the casing 29
of the valve. |

In order to ventilate the casing when the
apparatus is not in operation, a,nd to prevent
the accumulation of gas which might leak
from the burner and produce an explaswe
mixtuare, I provide an opening 350 in the fop
of the casing and a valve 31, which normally
closes said opening. The va,lve, as shown, 1S
operated by a rod 32, the lower end of which
is connected to a lever 33, pivoted to the base.
The lever 33 carries a roller 34, which rests
upon the link 15. TUpon the upper surface of
the link is a cam 35, which, when the valves
are thrown toshut off the oas and liquid, raises
the lever 33 and lifts the valve 31, thereby
opening the casing, so that the gases therein,
may escape. AS shownin the drawmns there
is anornamental eap 86 upon the casing, pro-
vided with perforatlons 37 for ventllatmn

My invention is susceptible of various modi-
fications in the matter of design and mechan-
ical detail without departing from the spirit
thereof, and I donot wish to be considered as
limiting myself to the precise construction
and arrangement of parts illustrated and de-
seribed.

What Iclaim is—

1. In aliquid heater, the oombmatlon of an
inverted cup-shaped casing normally closed

at its upper end; a burnel located within the
a, coil within the -

chamber of the casing

chamber, surroﬂnding. the burner, and ex-
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tending from below the burner to the top of ducts upward into said chambor a valve and

upper end; and a flue or ehlmnoy within the
coil and surroundlnﬂ‘ the burner, the course

of the gases from the burner being first to the

_upper part of the chamber within the coil,

.10
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thence through theinterstices of the coil, a,nd

thence downward between the flue and cas-
ing and discharging at the lower end of the
casing, the flue or chimney serving to sepa-
rate the ascending currents of gas and air

- ~1from the deseendmg products of combustion
~1n the lower part of the casing
as described.

, substantially

2. Inaliquid heater, the combmatlon of an
inverted cup-shaped casing, composed of non-
conducting material, and normally closed at
its upper end; a burner located centrally

o within the ohamber of the casing; a coil

20

o . 30_
- chimney serving to separate the ascending

within the chamber, surrounding the burner,
and extending from below the burner and cas-
ing to the top of the chamber, said coil hav-

o inﬂ' its outlet at its upper 'end and a flue or
o chlmnov within the coil and sumoundmw the
burner; the course of the gases from the

burner. being first to the upper part of the
chamber Wlthm the coil, thence through the
interstices of the coil, a.ud thence downward
between the flae and casing and discharging
at the lower end of the casing, the flue or

currents of gas and air from the deseendlng
products of eombusmon in the lower part of
the casing, substantially as described. --

5. The combination of theinverted heating
chamber, a gas burner discharging its pro-

‘the chamber, said coil having its outlet atits | valve seat in the top of said cha,mbor and

means for opening said valve mmultaneously
with the shutting off of the gas from said
burner and for clesing it simultaneously with
the turning on of the gas.

o

4. The combination in a liquid heater, of '
an inverted cup-shaped heating chamber,a

coil of pipe within said chamber receiving
liquid at the bottom and discharging it from
the top, a flue or chimney within said coil, a

burner within said flue, a gas cock, a safoty
valve in the top of sald cup- shapod heating
chamber, and means for automatlcally open-
ing said Valve when the gas cock is closed

45
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and for closingitwhen tho gas cock i1sopened.

9. The oombmatwn in a llquld heater, of a
vertical normally closed heating ohamber a
coil of pipe within said ohambel a valve for
controlling the flow of liquid fo the lower

55

part of said coil, a gas burner within said

coil, a valve for controlling the flow of gasto

said burner, a link connoctmﬂ* the operating

handles of the gas and. water supply valves,
a cam on said lmk a valve for closing the
top of the heating chamber and means op-

erated by the cam For opening the last named
valve when the gas valve is closed substan-

tlally as desorlbed

60

In testimony whereof I affix my swnatmo, :

in presenoo of two witnesses.

MOSES G. WILDER.

Witnesses:
SAML., SHAW,
- JOHN S. MCCONNELL.
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