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- UNITED STATES

PATENT OFFICE.

DARIUS DAVISON, OF NEW YORK, N. Y.

. STEAM-GENERATOR.

SPECIFICATION forming part of Letters Patent No. 232,465, dated September 21, 1880

Application ﬁled Ma,y 6 1880.

(Ne model,)

. To a:ll whom @t May CORCern :

Be 1t known that I, DARIUS DAVISON of
the city, county, and State of New York, have
invented cer tain new and useful Improv ements

5 in Steam-Generators, of which the following is

IO

~all of the heat evolved by combustion ; third,
. 20

25

a spemﬁcetmn 1efereuce being had to the ac-
companying dmwm g8s.

- The principal ebjects of this invention are
as follows : first, to effect as nearly as.possi-

ble a perfect combustlon of the fuel used and

-the gases eliminated therefrom second, fo

p10v1de a very large area of heatmﬂ‘ surfaces
and such an arrangement of them as to obtain
the greatest beneﬁt from the radiant heat of
the fire, and to retain the heated gaseous pro-

duets of combustion in contact with them long

enoughtoinsure the transmission into the wa-
ter and steam in the generator of all or nearly

to obtain such a gradual movement of the wa-

to the movement of the gaseous products of
combustion that the water and steam are con-
stantly passing from the cooler to the hotter
parts of the generator, and especially in ac-
complishing this object to take advantage of
the netural tendeney to descend of the gradu

. to qseend ot the water and steam as they be-
- 30
“to efiect the retransmission into the water in

come gradually more and more heated ; four th.

- the generator of the heat remaining in the ex-

35
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_heust steam from a steam-engine.

-~ The invention consists in a novel combina-
tion of what I call “primary” and ¢ secondary”
generators, and novel arrangement of their

connections for the elrculatmn of the water
- and steam within them and of the gaseous
products of combustion in contact Wlth their
‘hedting-surfaces, and in a novel construction

of W]J’Lt Lcall the ‘ primary generator,” where-
by the above-mentioned objects are a.ttelned

‘Figure 1 in the drawings is a central verti--
cal section of a combination of primary and

secondary generators illustrating my inven-
tion. I‘ig 218 a transverse yertical section

‘taken in the indirect line x x, shown in Fig. 1.

Iig.
y.y of Fig. 2. Iig.41is a perspective longi-

3. 18 a horizontal section t%ken 1n the line

50 tudinal central sectlonal view of the primary

generatm

- AAB 0 D indicate the principal parts of a
primary generator of theform which I propose

generally to employ. Its transverse sectional
form is substantially that of a saddle, it being

composed of two horizontal water-legs, A A,
set wide apart at the bottom and inelining up-
wardly and inwardly toward each other and
forming the principal water- -spaces, a hollow

arch, B, uniting said legs at the top through-

6o

out thelr whole houzenml length and forming

1n part water-space and in part steam-space,

and two hollow ends, C D, which extend all '

across the hollow arch ai]d across the space
between the two water-legs and form commu-
nications between the water-spaces within the

legs, from top to bottom thereof, and between

the said spaces and the space mthm the hol-

low arch B, the said water-legs, hollow arch,
and hollow connecting ends constituting ene

| entire body which is double in all its perts—-—
ter in the generator in an opposite direction

that 18 to say, has double Sldes, a double top
or ¢rown, and double ends. -

On the topof the arch I makeasteam-dome,
E. The bottoms of the legs are preferably
rounded, as shown in Iigs. 2 and 4. Thelegs
and other parts are suitably braced 1utemally

7°

75

An opening, «, is provided in the front C for

the fire-door. |
In the legs A A are a number of tubes b b,

30

secured in the inner and outer walls thereof |
and inclining upward and outward, the inner

ends of the said tubes being open and the

outer ones being closed either by stoppers ¢
¢, of fire-clay, or in-any other suitable man-
ner. Acrossthe interior of the legs A A, more
or less near to the middle of its length, are up-

S5

right water-tight partition-plates d d, which '

reach enfirely across the said legs from the

bottom thereof upward to or near the height

of the lower plates of the hollow arch B, to

prevent any horizontal circulation of the water

in the legs and keep the water in the back

part thereof entirely separate from that in the

front part thereof. These plates, however, not

9o

93

extending above the lower phtes of the hollow o
arch B B, do not prevent the flow of water
through the said arch. The primary genera-
tor thus constructed is supported at the bot-
tom of its legs and ends upon a setting, I If,
of masonry or other material, within Whlch and
under the “front part of the generator 18 pro-

100
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vided a fire-place, G, with grate I and ash-pit I.over-the bridge-wall, and-thence downwmd 1n

J, at the rear of which is the bridge-wall H,
which may extend some distance upward be-
tween the water-legs A A. The sides, top, and
ends of this generator are covered externally

~with plaster-of-paris or other non-conducting

[O

material, as shown at R R.

K is the secondary generator, of upright
tubular construction, consisting of an upright
water-cylinder, arran ged in rear of the bridge-
wall H, immediately below the open space be-
tween the water-legs A A of the primary gen-
erator, and havmn in it a series of upright
tubes, ¢ ¢, for the direct downward circalation
through it of the gaseous products of combus-

tion escaping hom the primary generator.,
This secondary generator Is connected at its

~upper part by pipes Lt L with the lower parts
 of the water-legs A A, and it has connected

20

with its lower palt the feed -pipe M, which sup-

-;-'phes it and, through it and the plpes I: L, the

‘primary generator w1th water.
‘off pipe, N, at the bottom.

the smoke stack or chimney.

It has a blow

Below the becondary oenerator K is a pit,
P Whlch fOI‘I]]b the comm unication from both

An opwm o at

- ¢ through the back D of the primary genera-

30

tor forms a communication with a flue, f,

~which leads directly from the primary genera-
~“tor to the smoke-stack or chimney, to be used

 for starting the fire under the primary genera-

 tor.

This flue f 1s furnished with a dampel,

¢, to be closed -atter the fire has been started.

35

Into the rear part of the open space between

the legs' A A and under the hollow arch B of

the primary generator is introduced a pipe, S,

~with a downward outlet, for the introduction

lows:
with water to the requisite level—that is to

~thereinto of exhaust- steam from a steam-en-
40 g

ne.
The operation of these generators is as fol-
Both generators having been supplied

- say, the secondary generator being full and

the primary one being filled to above the level
“of the lower plates of the hollow arch B—the

damper g in the draft-pipe f is opened and u
fire is made in the furnace. When the fire has

~ been well started the damper ¢ 1s closed and

50

the draft then passes down through the tubes
¢ ¢ of the secondary generator to the lower flue

- connection, P, and thence by the flue Q to the
- chimney.

55

‘Coldorhotairmay be introduced into the fire-
place above the grate or at any suitable point

- or points within the space formed between the
“legs A A, under the arch B, to supply the

6o

‘requisite oxy en to effect the perfect combus-

tion of the gases eliminated from the fuel on
the grate
~T'he inner walls of the legs A A and the

- -arch B form a large reverberatory combustion-
- chamber of the whole length of the primary
~ generator, and the circulation of the highly-

65

heated gaseous products of combustion through

|

Ith(, rear portion of the chamber and on di-

rectly downward through the tubes of the sec-
ondary generator, while the circulation of the
water 1s all directly upward through the sec-

ondary generator, aud through the portion of
the primary generator in rear of the partition-

plates d, and thence over the said plates into
the';h‘otter portion of the sald generator in front
of said plates, the cooler water in the rear part
of the legs of said gencrator being- separated

from the hotter water in the front’ part thereof

by the partition-plates.
It will be observed that the gaseous pro-
ducts of combustion, after passing the bridge-

70
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wall G, and as they gradually part with their

heat, have a gradual downward circulation,
while the water has, in the corresponding
parts of the generators, a gradual upward
movement, and hence the water and the steam

generated from 1t are constantly passing from

the cooler to the hotter parts of the generators,
the circulation of the gaseous products and the
movement of the water and steam being ac-

cording to the well-known natural laws under
‘which liquid and gases in any confined space
‘have a tendency to assume a relative altitude

corresponding  to their relative temperatures,
their hottest particles ascending to or remain-

‘ing at the upper part of such space, and their

coolest particles descending to or remaining
at the lower part of such space.

By this construction, arrangement, and com-
bination of the genemtora a very perfect com-

bustion of the fuel and its gaseous products is

obtained, and not only is the radiant heat from

the incandescent fuel most advantageously

applied, but the heat evolved from its gaseous
products 'is as nearly as practicable all ab-
stracted and utilized to the very highest ‘de-
oree for the generation of steam.

The heating-surface of the primary genera-
tor is very larnely augmented by the tubes bD,
within which there is a constant slow clrcula

tion of the gaseous products of the fuel and

heated air, such circulation being upward
against the inclined surfaces of the upper half
of each of said tubes and downward against
the 1nclined surfaces of the lower half thereof

asindicated by arrows in two of the said tubes

in Kig. 3.
It may be here stated that the generator

“herein deseribed as the primary generator may
“be used without any secondary generator by

making in 1ts rear part, or in the place occu-

“pled by the secondary generator, a more or

less direct connection with the chimney.

-The secondary vertical tubular  generator
“can be so proportioned and adapted to its use
as to absorb all the heat from the draft-air and

heat from the exhaust-steam from the cylinder

in which 1t has been used when such steam
18 exhausted into the rear part of the primary

QO
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generator in a downward direction through -x3zo

the pipe arranged for that purpose in connec-

the chamber is very slow, first upward, then | tion with the exhaust-ports from the cylinder,
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thence to descend, mingled’ with the draft-air
In the primary generator, down . through the

- tubes in the secondary generator to the flue

~ erator, if it is of sufficient diameter and length
| or hei ﬂ‘ht to have the requisite tube-surface in.
10

at the bottom thereof, the heat in the draft-
air and steam being thus all, or nearly all,

transmitted into the steam and water sp%ces

surrounding the tubes in the secondary gen-

pmpor.tlon to the heat produced in the primary

generator before the final passage of the hot

~alr and exhaust-steam out of the bottom ends

of the tubes in such generator, and thus pro-
duce a substantial equilibrium of temperature

‘between the feed-water at the bottom thereof

and the air and steam passing therefrom at

- that point, thus fully utilizing all the heat

20

for the production and reproduction of steam.

- What I e¢laim as my invention, and desire to
secure by Letters Patent, is— - :
- 1. A steam-generator compoaed of two wa-
ter-legs mchmng upward toward each other,

a double or hollow arch uniting the said legs

at the top throughout their whole horizontal

length, and two hollowf upright ends which

extend all across the hollow arch and across
the space between the two hollow water-legs

- and form communication between - the water-

”

38

4

- spaces in the legs from top to -bottom thereof

and between the said spaces.and the space
within the hollow arch, a-_,ubstantmlly as herein
deseribed.

2. The combination, w1th abteam generator

composed of water- 1({-‘,&: and a double or hollow
arch uniting said water-legs at the top, of
transverse partltlon plates in the said legs
reaching all across the same from the bottom
thereof to or nearly to, the level of the bot-
fom of smd ‘Thollow arch preventing the hori-
zontal cireulation of the_waj;er in smd legs

- without interfering with its flow through the

hollow arch, sunbstantially as herein described.
9. The combination, in a steam-generator,

~of hollow water-legs inelining upwardly to-
45

ward each other and formmﬂ the sides of a

- fire-chamber, and tubes mserted mto said wa-

ter-legsand incliningupwardly and outwardly,

open at their inner ends and closed at then:'
outer ends, substantially as herein described.

50

4. The combination of a primary generator,
a furnace for heating the same, a secondary
generator composed of an upright water- (,5'1
mder arranged below the primary generator,
and conmmmo vertical tubes for the direct
downward cir culatmn of the gaseous products

- of combustion escaping from the primary gen-
- erator, with steam and water connections be-
tween the upper part of said secondary gen-
erator and the lower part of said primary gen-
erator, and a feed-pipe connected with the

lower part of the secoﬁdary. generator, sub-

‘stantially as herein described.

5. The combination, with a primary gener-
ator having within it a transverse partition-
plate and heated by a furnace under or within
one end, of a secondary upright tubular gen-
erator arranged below said primary generator
and connected at 1ts upper part Wlth the lower
part of the said primary generator on one side
only of its unpright pa,rtltlou plate, substan-
tially as herein described.

©. The combination of a pmmary genemtor
an upright tubular generator arranged below
one part of the said primary generator, and
consisting of an upright water-cylinder with
tubes _for-. the downward circulation of the gas-
eous products of combustion from the primar}

generator, a fire-grate arranged underanother

LS
-

part of said primary genemtor,&nd a brrdg,g ..

wall between said fire- n'rate\/a,nd said second-
ary generator, substantially as herein de-
seribed.

7. The combination Of a pmmqry steam-gen-
erator having within it a transverse piartltmu-

75

plate, a fire- plaCe arranged under one part of 8g

the said primary g enemtor an upright tubu-
lar secondary nenera,tor armu ged under an-
other part of the said primary generator and
connected at its own upper part with the lower
part of said primary generator, a bridge-wall
between sald fire-place and secondary genera-
tor, a flue-connection below the said secondary
generator, and a feed-pipe near the bottom of
said secondary generator, substantially as de-

scribed, whereby a circulation of water upward

through sald secondary generator and the part
of the primary generator on one side of 1ts

| transverse partition, and thence over the said

9o

95

partition, 1s obtained, while the circulation

of the gaseous products of combustion 1s first

.upward 1n or-under one part of the primary

generator and downward through the other
part thereof, and thence downward through
the said becondary agenerator, Subst&ntlally as
herein described.

8. The wmbmatmn with the primary gen-
erator A A B C D, constructed as described,
and the ﬁre-plaee.'Gr, bridge-wall H, and sec.—-
ondary generator K, arranged as described
in relation thereto, of the exhaust-steam pipe

N, Introduced between the said primary and

secondary generators in rear of the bridge-
wall, substautlally as :;md for the purpose
herem specified. |

DARIUS DAVISON.

\Vltnesses
JFREDK. HAYNES,
H. P. JESSUP.
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