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. ,partly in section, as upon line x, Fig. 1.
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UNITED STATES

i’eten_lted”ﬂ{rgﬁs{:_i 1, 1903.

PATENT OFFICE.

'~ LYSANDER EDWIN WRIGHT,

OF NEWARK, NEW JERSEY.

 STEAM-GENERATOR.

SPEGIFICATION fermmg pe,rt ef Letters 'Petent No. 736 187, d.a.ted Augusﬁ 11 1903

Appheetlen ﬁled Deeember By 1902 Serml Ne 134,080,

_To afZZ whomz et maxg/ emwern |
Be it .known that I, LYSANDER B,DWIN

~ duced a new and original Improvement ‘in

-;'.;.Stee,m-Generaters, and I do hereby declare
1. the followmg to be a full clear and exact de-

R -_othere skllled m the art to whlch it appertains
ol to make and uee the same, reference being had
oo b0 the. accompanying dra,wmﬂ‘s and to figures

~ of reference marked- thereon ‘which form a

| pert of this speelﬁeetlon

‘Thisinvention relatesto that clese of steam-

e _{ | _generaters known as ‘¢ flash-boilers;” and the
- objects of the. mventlen are to ebtam a large

e

- heating- surface, to secure an equal dleI‘lbll- -
tion of heat, to provide a sectional construec-
tion permltmng any desired number of sec:
e e tions to be empleyed and feelhtatm o the mak-
... ing of repairs, to eeeure in eech seetlon a se-

SRR suecesswely approecn nearer and nearer the
source of heat, to thus receive water at a low
. temperature and convey the same to boiler

.. portions of gradually-increasing temperature

L ' ' - until it Teaches a pomt of expleswn or total
. evaporation and then continues to boiler por-
S .30

.. superheating, and to obtain other advantages

tions of further increasing temperature for

' . and results, some of which will be hereinaf-

| _ terreferred toin connectlen WIth the deserlp- |
. tion of the working p&l ts.

The invention consists in the eteam wener-
ator herein described and in the arrange-

" ments and combinations of parts of the same,
.+ - all substantially as will be hereinafter set
ST forth and ﬁnally embraced in the cleuses of

the elaim.

SR Referunﬂ‘ to the aeeompan; mg dramnge,-
S in which llke figures of reference indicate cor-
. .. responding- parte in each of the several fig-
| ~ ures, Figure 1 is a cross-sectional view of my

improved eteam-generetm and burner there-
Fig. 2 1s-a side. elevation of the same,
- Hig.

-: - 8:18an end view ef the generabm and burner

 Fig. 4 is a detail plan view, partly in section,
e 5 o

of a portlon of a burner.,

SR Fig. 5 18 an end-
o b wew, pertly in seetlon,ﬂlustrebmge modlﬁed..r

¥ :h WRIGHT a citizen ef the Umted States, re- |
g ‘siding at Newark in the eounty of HEssex (md
:Sta.te of New: Jersey, have invented and pro-

their bottoms.

(Ne medel )

I i ——

eonetructlon of a boiler; and Flﬂ' 6 is a

__ In said drawm o8, 2 2 1ndreete the eepa,rable‘
sections of. my improv ed steam -generator,
each comprising in the preferred construction

erde |
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a tube coiled spirally to lie in a single plane.

“Any.desired number of such coils may be set

up .together to form a steam-generator of a

desired. cepaclty' each coil: eccupvmn’ a ver-
tical position and being held rigidiy in place

parallel to one another by means hereinafter

‘described. . Throu ﬂ'h the centers of said coils

extends a cyhndmeal water-chamber 3 at

right.angles to the planes of the coils; said
water- cha,mber being formed of annular sec-

tions 4, one for each eml and which are adapt-
ed to join at their meeting ends by means of
male and-female flanges 5 6. The gaid sec-
tions are.open at their eppeelte ends with the

water-supplypipe 7, leading thereinto. Lon-
gitudinally threufrh said. water chamber 3,
preferably on - eppesnﬂ sides of a Vertlcel
plane, extend clamping-bolts 8 8, provided at

'60- :

7€
exception of the two endmost ones, which are
‘closed outwardly and one. provided with a

75

their ends outside the water-chamber with

tightening-nuts 9.
therefore, the sections 4 of the water-cham-
ber are pressed firmly together, the joint made

by one section with the next being adapted
to secure an impervious eennectwn

-Byscrewing upsald nuts,

80

Each water-chamber section 4 is apertured

at its top to receive the end 10 of the pipe

which 1s coiled to form that particular boiler-

section 2, and said pipe end extends diamet-
rically of the interior of the water-chamber

the purpose of securing circulation.
The opposite end of the coiled pipe or boiler-
seemen 2 extends horlzontally and’laterally,

.as at 100, from the lowest point of the coil
.and enters a steam- chamber.11, extending
.parallel to the series of boiler- sectlens Nnear
Said steam-chamber 11 is

composed of a series of sections 12 after the
manner of the water-chamber 3 said sections

correspondingly engaging each other by male
| and female flanges 13 14 and being held to-

gether by asin ﬂ*le central longitudinal elamp-
ing-bolt 15.

100-:-0E-ibs coil 2 at the side, as at 16, and from

section nearly to 1ts lower side, as shown, for

90 "
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100
Eeeh section 1_'eeeive'e the end




the bottom of one section, preferably an end

- section, a steam-pipe 17 leads away.
| Beneath my improved boiler thus deseribed l successive U-shaped tubes nested, as shown,
I place for heating purposes a %pemally-con-
structed hydroearbon - burner comprising a
- tubular mixing-chamber 18, into one end of

- which opens a gas-nozzle 19 alr being ad-

mitted around said nozzle, as at 20. Sald

tubular mixing-chamber 18 IS malosed in a

larger distributing-chamber 21, into which

the mixed gases. esca,pe through perforations |

22 in the tOp of the mixing- chambel the com-

bined area of said perforatlons bemn* less
than that of the inlet of the mixing-chamber

in order to secure a uniform plessure fromn
“end to end of said mixing-chamber.

21 are arranged transverse elhptlcal coils or

its under side and entermg opposne points of

loops 23 of pipe, each disposed in the same

;Teltlbdl plane w1th a 0011 2 of the b01le1 and

- the distributing -chamber to communicate

- with the interior thereof.
portion 24 of eachloop 23 has transverse saw-

4o

35

'T'he upper side or

slits 25, from which the gaseous fluid may is-

 sue and be ignited, the ﬂame from each indi-
vidual burner thus reaching upward to en-
“velop an individual coil 2 abow

To further
secure an equal distribution of heat to each
water-section, I place between the successive

boiler-sections or coils 2 battering plates or
partitions 26, vertically disposed dand being

perforated. dt sultable points to receive stay
rods 27 27, upon which the said plates are

~held 1n pO&lthﬂ by means of cotter-pins 28

on either side thereof. The batteri ing plates
or partitions are pr eferab]y recessed or slot-

“ted from the top to receive the water-cham-

¢o ber 3 or may be apertured for this purpose,

435

 that as the water or Stea,m passes from one
55

6>
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as shown in Figs. 5 and 6.
~In operation it will be understood that
water enters the said water-chamber 3 until

the same is filled, when it overflows into the

Iinnermost whirl 29 of each coil. When this

~whirl is filled, the water overflows into the
‘next whirl 30, and S0 o1l suceessively until a
point is reached at which the water is con-

verted into steam. Said steam then passes
on to farther coils, in which it is superheated,

. -and finally issues into the steam-drum 11.

It will be noted that the water-chamber is
exposed to a medium degree of heat and

successive whirl to another it approaches at
the lower portion of said whirl nearer and |
nearer to the source of heat. This prevents
any possible decrease of temperature from
what has been previously attained and in-
sures the delivery of steam to - -the steam-

chamber in a condition of maximum usefual-

ness.

In Figs. 5 and 6 T have shown a construe-
tion which may under some conditions be
substituted for that shown in Figs. 1to 3, in-
clusive, Here the bmler-sectwns 31 1nstead

Upon
‘the upper part of the dmtrlbutmﬂ' chamber

T

b
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of being composed of successive whirls of 2

single spirally-coiled pipe are made up of

in a vertical plane.
shaped tubes or one nea,tfest.the.center, as 32,
communicates at one vertical arm 33 with the

~water-chamber 3 and at its opposite vertical

i |

and communicates by a union orreturn-bend

arm 34 extends to a height above said point
of communication with the water-chamber

The first of said U. vo .

35 with the adjacent upper end of the next o

outer U-shaped tube 30.

This tube 36 at its
-opposite end extends to a higher point than
the union 35 and is :_simila_r'ly joined by a

union or return-bend 37 to the adjacent arm - .

of the next successive U-shaped tube 38.
‘This continues through any number of tubes
i desired, the last tube as 39, extending from
its lower portion horlzontally outward to the
steam-chamber 11 in the form of an elbow,
This construction, it will be seen,
‘secures the same resulis in generating steam
‘as does the preferred construction first de-
‘scribed, since each successive U-tube must

as. shown.

be ﬁlled here before water enters the next

o

succeeding one, as there each successive coil =~
must be ﬁlled before water enters the next.

It, however, involves the use of many jeints,
while the other construction has no joints
exposed to the action of the heat.

- In the said modified construction shown in.

93

Figs. 5 and 6 and last described the unions
or return-bends, as 35 37, which connect the

two adJacenb ends of couespendm pairs of
U-tubes in the successive sections of the se-

ries forming the boiler, are joined end to end
throughout the length ofthe boiler by means
of clamping - I‘OdS 40, extending centrally

therethrough, the interiors of said unions
communicating and the general construction

being similar to that of the water-chamber
and 5team drum.
Obviously various modlﬁeatlons and-sab-

stitutions may be made in the detail con-

struction of my invention without departing
from the spirit and scope of the claims, and
I therefore do not wish to be limited by the
positive descriptive terms employed except
as the state of the art may require.

Having thus described theinvention, what
I claim as new is—

Ico
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1. In a Steam-ﬂenelatm, a horizontally- -ex-

tending series of sections each comprising a
tube tmtuously arranged 1n vertical plane,
and vertical partition- pla,teb alternating with
‘said sections and each separated therefrom

by a draft-space.

2. Asteam-generatorcomprisingsuccessive
tubular portions arranged in series in a ver-
tical plane,and vertical battering-plates form-

| Ing walls at the sides of said seues separated

therefrom by draft-spaces.
3. The combination with a source of heat
and a Water-supply, of a flash-boiler compris-

ing successive tubular portions connected in

series in a vertical plane, each successive por-

120

125

‘130
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)

.. ries of tubular portions arranged in vertical
";-:J,_f'_pla,nes a series of gas-jets benea,th each sec-
.. tion in theplane thereof and partition-plates
e -','.-ij_.vertlca,lly disposed between said sections and
termmamng at then:' lower edges above said |
S gas-Jets o
. 10, Ina steam generator the comblnatwn |
.. of a series of sections each comprising a tube
- tortnously arranged in a vertical pla,ne,
| means for supplying water to, and receiving
.. steam from, said tubes, partltwn -plates be-
. tween said seetwns, and gas-jets arranged be-
©.. - tween said plates in the pla,nes of the sec-
S if'tlons |
.80

4
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AT tlon I'ISIHU' h1gher than the precedmg oneand |

L ;._extendmg nearer to the source of heat.
| 4, A flash-boiler consisting of a tube coiled
~ spirally and arranged in a vertical plane, par-
. -5 allel battering- plates adjacent to the opposite
.~ sides of the coil, and means for supplylno'
f'_}.fheat between sald plates. S

5. A flash- boiler conmsbinn‘ 'of a series of

SR f_:--:-;'-parallel tubes each coiled spnally and dis- |
. ‘posed in a vertical plane, parallel battering- |
. plates between said emls, and means for con-
SRR - necting said tubes. |

6. Asteam-generator com prisin o a series of

: splrally-cmled tubes arranged in parallel ver-
.. -15 tical planes, a water- chamber extending lon-
. gitudinally through the centers of said coils
. ‘and asteam- ehamber outside said coils, each
i~ coil connecting at opposite ends with said
- chambers, partition-plates disposed vertically
R j;.q;}_between said coiled tubesand being apertured
S to receive said water-chamber. |
. 7. In a steam-generator, the Ombmatmn:-
SR .of a series of sections each comprising a se-
. ries of tubular portlons arranged in Vertmal:
'planes, and a series of burners arranged one
. inthe plane'of each of said sectmns, wher eby
. the same are heated equally.
. 8, In a steam-generator, the combmatlou_
- of a series of sections each comprising a se- |
. planes, vertically- -disposed partition - plates
- ..~ alternating with said seetlons, and means for
R *supplymg heat. =

ries of tubular portions arranged in vertical

9. In a steam-generator, Lhe combmatwn
of a series of sectmns each comprising a se-

TR :_,of a series of sections each comprising a tube

i _;-'-_tortuously arranged - in a vertical plane,
' means for supplying water to, and receiving |

o - steam from, said tubes, and aseries of gas- Jets

. . said sections.
o 12, A steam- genemtor comprlsmg tubular |
RS portions connected in series in a vertical

arranged one 111 the same plane w1th each of

- plane, each successive portion approaching

_ff_;:";f'_6o more closely to the source of heat than the |
precedmﬂ' one, aud means for supplymg wa- |

11, In'"a stea.m genelator the comhmatmn'

ter to, and receiving steam from, the oppo-
| site end portions in said series, respectively.

13. A steam-generator comprising a series

of tubular portions arranged in one vertical
plane, each successive portion rising higher
than the preceding one and extendmg lower

3

‘of parallel sections each consisting of a series 65

and means for supplying heat stationed be-

neath said series of sections.
14. A steam-generator composed of a series

- of spirally-coiled tubes arranged in parallel
I vertical planes, battering-plates between said
coiled tubes, a series of gas-jets beneath each
coiled tube, and means for supplying water
to, and receiving steam from, all said tubes
-mmultaneously SR -

- 15. In a steam- generatm

ber extending through the central openings
of the coils and receiving at its upper side

are connected.

16. A steam-generator compusmg a series
of sections, each consisting of a series of tu-
bular portlons arranged in vertlcal planes, an

‘annular water- chamber section and an annu-

70

75

| a series of spi-
Irally coiled tubes arranged in parallel verti-
cal planes and each providing a central open
space and having its inner end bent diamet-
rically thereacross and each having its outer
end turned away from the coil, a Water-cham--

8

the tube endq, a source of heat arranged be-+
‘neath said series of coils, and a steam-cham-
‘ber to which all the outer ends of the tubes

gL

lar steam-chamber section, both arranged in

the same plane with the said series of tubu-

lar portions and being connected one to each
end thereof, and a battering plate or parti-
tion at one mde of and parallel to, each se-

95 _

ries of tubular portions and being separated -

therefrom by a draft-space, sald plates be-

ICO |

ing apertured to recewe said waterand steam

'chambers
17, In a steam- -generator, the combmamon |

of a parallel series of vertical sections and

battering plates or partitions separating said
sectlons, said plates alternating with the sec-

105

tions and being separated from the same by '

draft-spaces. |
18, In a steam-generator, the combmatlon

of a series of vertical sections, partitions sep-

110

arating said sections one from another, and

gas-burners arranged one between each two
adjacent partitions in the plane of the sec-

tion therebetween.
‘In testimony that I claim the foregomcr I

LYSANDER EDWIN W’RIGHT

‘Witnesses:
C. B. PITNEY,
RUSSELL M. EVERETT.

115

have hereunto set my hand this 3(1 day of De-' I
'cember, 1902. .
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