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R T{J @ZZ wht}'??’b z/t ma J cm’we? e
. Be it known. that I, GARRETT IIERRI\ G_
'~ RHEUTAN, of San- Franelseo in the county
of San Francisco and State of Cd,llforma have
5 invented certain new and useful Improve-—j
-~ ments in Steam- Generatms, of Whlch the fol-
. lowing is a specification. . = |
o Thls mventwn has for 1t.s ob,]ect to pmwde 1 N
o | walls of the water- drums b, and the inner 6o
. mj . L walls of said drums are formed by tube-sheets |
- fined thereto Whlch shall comblne the lapid]
~ steaming qualmes of the water-tube boiler.
with the sa,fety and dmablhty of the less-com- |
'phcated c4001;|[3h type ot‘ bmler m ettenswe'
use. . : - S
~ The 1]1V6111J10H conslsts in Lhe 1mp10vements_g
- which I w111 now. pmceed 130 descmbe and-
- of the aecompanymw d[a,Wllilﬂ"S, formmw a,'
part of this specification, Figure 1 repr esents
a partial end elevation and par tial transverse |
- section of a steam-generator embodymﬂ' my:
invention. Fig.2 representsasectlon online
Fw 3 represents a partial end
elevatwn and partlal transverse section of an- |
~ other embodiment of my invention.
. represents a partial side elevation. and par- |
- tial 10nﬂ'1bud1nal section of the embodlment_,
- Figs. 5 and 6 are viewseor-
respectlvely with Figs. 3 and 4
and 111ustlatmﬂ' anothel embodnnenb or my.f-‘

- shown in Fig. 3
.30

22 of Fig. 1.

o ."_I'-':GARRETT HERRING RHEUTAN OF SAN BRANOISCO CALII‘ORNIA ASSIGNOR -

OI‘ ONF IIALF TO R ‘B. LINCOLN OI‘ YVALTHAM MASSACHUSFTTS

STEAM GENERATOR

SPEGIFIGATION formmg part @f Letters Pa,tent No. 692 031 dated J: &]111&137 :3'8 1902 '
| Applma.tmn ﬁled -Tuly 16, 1901 S‘erml No 68,507. (Nu modeN ” |

responding:

B __.mventlon

L --.’-grate

- The same- 1eference ehmacteis mdwate thef:
- '-'-Same parts in all the figures. - L :

In the drawings; 1epresentq the fuum(,e-;
"The ﬁre—qpa,ce over the grateis. 111-;;

~closed. by an external: boiler por tlon fmmed

. ’as'a casing ha,vmﬂ' a,n outer Wall 1 a,nd an m-'l

~ mner wall 2 between which isa water-space.

.40
-+ fire-space and extends across the top of. the-
“same and presents a large area of heat-ab- |
sorbing and ste&m-treneratmﬂ' surface to the
fire-space, besides: eonﬁnmﬂ the products of
‘combustion around the inner water-tube pm-?'
| 131011 of the boiler, hereinafter deseribed.:
- The form'and constructmn of the external-
-'-'bmler portion may be variously modified, and
- Ihave shown in the drawings three: forms of
| interposed between the grate and the sidesof
the external bmler pmtwn between the Wa- R

= j."3'5°

Sald easmo' covers the ends and sides of the |pl T
‘The tubes d of the internal water-tube boﬂer R
‘are'inclined mwmdly and upwardly fromthe
water-drums b to the steam-drum’c-and are .
f:preferably bent, asindicated in Fig. 1, each 95 .';j.
“tube having one or more bends, Whereby ib |
|is permltted to move laterally When expand-- -

constructlon embodying my mventmn _
In the embodlment of my mventmn shown

Fig. 4 |

ner WELU 2.

[in Flﬂ's 1 and 2 the e*{tel nal bmler pmtmn is

: w1dened or enlarged at its side portions just
above the level of the grate to form water-
drums b b and is also w1dened orenlargedat 55
its central portion over Lhe centerof the arate
‘to- farm a steam-drum c.

"The walls 1 and 2

| of the external boiler portion are curved out-

ardlv and ne%ted together to f01 m the outer

b’, which are riveted at their edges to the in-
LGel wall 2 and are of crowning f01 morofrela--
;tlvely slight curvature, so. that the tubes dof =
‘the inner watebtube portion of the boilercan 6 5

}-be convemently inserted at their lower ends
in said sheets.
‘communicate W].th the ends of the external
- |.boiler portion, and the upper and lower por-
‘tions of the water- drums communicate with 50
the water-spaces above and belowthe water~ =

drums through orifices ¢ e, formed in the in- L
TlllS construetlon of the water-

drums 1nsmes ‘great strenﬂ'bh a,nd st1ffness o
and freedom from llabﬂlty to distortion and 75;

‘The ends of the water-drums

dtsplacement of parts.. The outer wall 1

‘of ‘the external boiler pertmn is.. cuwed
'__outwmdly to form the .outer wall of the,
steam - dram, and: the inner: ‘wall of said
‘drum is; foxmed by a tube-sheet f, which 8:.);" e

is. of substantla,lly'Semlelrculal form and |
‘extends across the space. between the in-
| ner and outer walls 1 2 and is riveted at f'

to the outer wall of the steam-drum and at f*?' P
- ]:to flanges 20, for med on the i inner wall 2. The 85."-'{_}:_'.'
upper ends of the tubes d are inserted in-the -~
tube-sheet .7, which is secmely held byitscon-

‘| nection with.the outer and inner walls 1and .~
2, the tube-sheet in turn holding the outn-
) '-;wardly curved portion of the outm wall 1in 9@"..“-.

lace: as. the outer wall: of the steam- drom.

ing or.contracting, so that excessive strainon o

I the tube- sheets to which the ends of the tubes -

| are attached is prevented. The tubes d are 100




| .-'55 affixed to the sldes of the pan. .

692,031

fer- iiiums and the steam-drum. Said. sides | rails 72 and rollers %’ cOﬁStibu_te the entire

are provided with suitable outlets g g for the
products of combustion, said outlets extend-
ing through the water-space of the external
5 bmler portlon and being connected by pipes.
g’ ¢’ with trunks or ﬂues i, which may com-
municate with the base Of a smoke-stack.
(Not shown.) The arrangement of the out-
 lets g is such that the products of combustion
- 10 necessarily pass through the spaces between
the tubes d on their way to the outlets.
~will be seen that the external boiler portion
‘confines the products of combustion around
the tubes.d of the water-tube portion and
regulates the passage of the said products
throun'h the spaces between the tubes. The
~inner Wall 2 of the outer boiler portion adds
to the large area of heat-absorbing surface of
the frener'a,tor and is proteeted by the water
and steam spaces between the inner and outer
- walls, so that sefety and dureblhtv are in-
- sured and the heat is economized. The parts
of the external boiler portion between the
lower rows of tubes d and the level of the
25 grate are protected from the fire in this as
| Well as in the other embodiments of my in- .
‘vention hereinafter described by walls s of -
fire-brick. The form and arrangement of the
 tube-sheets b’ and f is such that the tubes d
30 can be inserted and removed at any point on
said sheets by a workman stationed within
the furnace. Theouter and inner walls 1 and
2-are here shown as extended from one water-
drum to the otherunder the gr ate th us f01 m-

29

o 35 mﬂ' a water-bottom.

- Iu Figs. 3and 41 show an emb“dlment of_
my invention in which the external boiler

- portion is extended as a water-legonly a short
distance below the water- duuns "The said

.. L 40 water-leg is formed by the lower portlons of

- the walls 12 and filling strips or bars 3 in-

- terposed between the smd walls and bolted -
- .orriveted thereto. It will be seen that the

" water-leg, extending below.the water- drums |
- 45 ‘b b, constitutes a truss or girder-like support

S for the water-drums, pleventuw any spread-
- “ing or distortion of the walls of said drums.
B The said water-leg is supported by standards
~+ ‘orbracketsz, ha,vmﬂ'f'en{rese bearmﬂ*aﬂ*amst'
"_”-50 the outer- s1des of the water-leg.
- . brackets are rigidly secured, end uhey col-
]eetwely constitute a support whlch holds the

~boiler securely in place. jrepresentsan ash-|

“pan having wheels L, journaled on arms I,

The hubs. Ot'-'
the wheels Lk areelon gated and fm m rollers %',

fixed track-rails m. Said rails are elevated,
50 that when the rollers &' rest on them the

| '-_-"60 wheels o are raised slightly from the floor.

The outer ends of the tracks m are curved
- downwardly, as shown in Fig. 4, and when
the rollers run off from tllese curved ends
. the wheels % drop onto the floor of the boiler-

o ':165 room. The track-rails m are supported by-

the brackets ¢ at opposite sides of the space
under the ﬂ'rete

It |

These it

It will be seen that the |

support for the ash-pan when the latter is in

place, so that there is no occasion for a floor
orother support under the ash-pan.
opening may therefore be made in the boiler-

room floor under the grate, so that the struc-
ture and hull of the Vessel may be conven-
iently mspeeted | |

Figs. 5 and 6 show a modlﬁcatlon in Wthh

the Water and steain drums 6* b*> and ¢*

instead of being formed as enlargements or
integral parts of the external boiler portion
are formed independently of the walls 1 2 of
the external boiler portion and are suitably

y connected with the space between said walls.

An additional steam drum or dome o is pro-
vided above the outer boiler portion, and

mud-drums p p are provided at the lower
edges of the sides of the outer boiler portion

In each of the embodiments of my inven-
tion here shown and described the outer and
inner walls 1 2 are connected -and supported
by suitable stay-bolts, suitable clean-out
openings are prowded for the fire-space, and
suitable manholes to give access to the wateL
and steam drums. |

In Figs. 1 and 2 I shew lonﬂ'ltudmﬂl tubes

q q extending from the front to the rear end
of the ettelndl boiler portion at right angles
‘with the tubes d, said tubes g occupying por-
‘tions of the ﬁre -space which areleft vacant
by the illustrated arrangement of the tubes d.

Baﬁie-plates t (shown in Fig. 4 and by dot-

‘ted lines in Fig. 3) may be secured to the in-

ner walls of the ends of the external boiler

‘portion, said plates being formed to fill the
| spaces between said ends and the tubes d ad-
jacent to the said ends.
prevent the products of combustion from pass-
ing too freely between the ends of the rows
of tubes d and the ends of the ettel nal b011e1
-pOI thI] . | . |

These baffle-plates

Icla]m__.‘_r'--- S R o
1. A steam- O'enexatm eomprlsmwa grate;an

Alarge

70

75

80

90
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'extel nal boller portion formed as a casing in-
‘closing a fire-space over the grate, the SldeS
1of the external boilet portion being widened
| to forin water -drums extending lenmtudl-

115 -.

nally of the boiler, and an inter nal water tube

boiler composed of tubes extending inwardly

{ and upwardly from said water- drums to the
steam-space of the external boiler portion, the

tabes being within said fire- -space. :
25 Asteam generatorcomprising a grate,an

-extel nal bmler portion formed as a casing in-
'_ elosmg a fire-space over the grate, the steam
‘which when the. ash -panis in place.bear 011 | 'space of the-external bmler pormon being
widened to form a longitudinally- extendmﬂ
steam-drum,andan internal water-tube b011e1
‘portion com posed of tubes extending inwardly

‘and upwardly from opposite sides of the grate

and communicating at their lowel ends. Wlth

| the water-space of the external boiler por-:
‘tion and at their upper ends with said steam-
drum, the tubes bemn' mthm tne se1d ﬁre-

space. |
3 Asteam ﬂ'enemtel comprlsmﬂ‘e ﬂ‘late an

120

125

130-
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extel nal boﬂel portlon formed asa cast‘ m-d-
| closmﬂ' a ﬁre -space over the grate the s1des

to form lonﬂ*ltudmally extendmﬂ' water-

drums, while the upper central stea - space

of the external boiler portion is widened to

IO

“nalboiler portlon formed as a casing inclosing’
a fire-space and having its sides widened 130_

formalongitudinally-extending steam-drum,

and mehned tubes connected at their lowel.
ends with the water-drums and at their up-

per ends with the steam-drum, the said tubes

constitutinganinternal water-tube boiler por-

tion loeated within the fire-space. .
4. A steam-generator comprising an exter-

form water-drums, the inner sides of said

~drums being of erowning form, and inclined

20

tubes mserted at their lower ends in said
crowning inner sides and connecting said wa-
ter-drums with the steam-space of the exter- |

nal boiler portion, the tubes constituting an
internal water-tube bmler portmn 1oeated 111
said fire-space.

5. A ste&m—wenerator compmsmﬂ an exter-

nal boiler por thIl formed asa casing inclosing
a fire-space and having its walls curved out- 1.

wardly and nested to&ethm along its lower

sides to form the outer wa,lls of Watel dlums,

~and erowning tube- sheets affixed to the inner

30

35

40

55

wall of the extm nal boiler portion and form-

ing the inner walls of said water-drums, and
mclmed tubes inserted at their lower ends in

said tube-sheets and connecting said dr ums

with the steam-space of the external boiler
portion, the tubes being within the fire-space.

6. A steam- ﬁ‘enerator comprising an exter-
nal boiler portwn formed as a casing inclos-
ing a fire-space and having its outer wall |
" curved outwar dly to form the outer wall of a
lanfrltudmally-extendlnﬂ'steam drum,andits
inner wall curved inwardly to form the inner
wall of said steam-drum, and inclined tubes
~ inserted at their upper ends in the i inner wall
ofthesteam-drum and connecting said steam-
drum with the water- spaee of the external

bmler portion.
7. A steam- ”61161&1301 eomprlbmw an e},_ter-

d nal boiler portlrm formed as a casing inclos-

~ing a fire-space and having its omser wall
curved outwardly to form tbe outer wall of a
longitudinally-extending steam-drum, thein-
ner wall of the external bollel pOIthIl being

(,omposed in partof a tube-sheet forming the
inner wall of said steam-drum, the edwecs of
said tube-sheet being atta,ched to the 0111]61

walls of the external boiler por tion, and in-

~ clined tubes inserted at their upper ends in
- the said tube-sheet and connectling the steam-
drum with the water - space of the etternal
boiler portion.

3. A steam-generator eompm‘smﬂ' a, n'late,

:60

bustion, and an internal water -

S

| an external boiler portion formed as a casing

inclosing a fire-space over the grate, said por-
tion havmg outlets for the ploduets of com-
tube boiler
pmtwn eomposed of ineclined tubes extend-

ing inwardly and upwardly from opposite -

-S1des of the grate and communicating at their

lower 'ends with the side Water-spaceb of the
external boiler portion and at their upper
ends with the steam-space thereof, said tubes
being interposed between the ﬂ'rate and the

tion are caused to pass between the tubes on
their way to said outlefs.

-9, A steam-generator comprising a ﬂ'rate '_

said outlets, whereby the prod ucts of combus-

75

an outer Jacket shaped steam-generating por- .

tion inclesing a fire-space over the gr ::-Lte, an
inner water- tube portion located within said
Space, and longitudinal water-tubes extend-
ing from the front to the rear ends of the
Jacket portion substantlally at right angles

30

with the tubes of the water-tube portlon Sald o

longitudinal tubes being located between the
inner tubes of said water tube portlon ‘and

the jacket portion.
10. A steam-generator GOI]]pl 151nﬂ' an exter-
nal boiler portion formed as a casing inclos-
ing a fire-space and having its sides widened

to form water- drums of crowning form ab

Q0

their inner sides, the said external portion

being extended below sald drums to form a

watel -leg which acts as a truss or cmder to

prevent the spreading or dlstortmn of said
drums, and inclined tubes inserted at their

- lower. ends in said cérowning inner sides and -
eonneetmﬂ' said water-drums with. the steam-

space of the external boiler portion.
11. A steam-generator comprising a orate,

an external boﬂer portion formed as a casing.

inclosing a fire-space over the grate, said por-

tion havmf‘r outlets for the products of com-

bustion, an lntel nal water-tube boiler portwn
composed of inclined tubes extending in-

wardly and upwardly from opposite mdes of

the gr ate and communicating at their lower

95

105

ends with the side water—spaces of the exter-

nal boiler portion and at their upper ends
with the steam-space thereof, said tubes be-
ing interposed between the gr ate and the said

outlets whereby the pmducts of combusmon
are. ca used to pass between the tubes on their
way to said outlets, and baffle- plates closing

the spaces between the ends of the extemal’

boiler portion and the ends of the W&tel -tube
portion.
In testlmony wher eof 1 have a

nature in presence of two witnesses. . .
GARRETT HERRING RII]]I]I'J.‘A“Rr

| W’ltnesseé
| C. F. BROWN,
]] BATCHELDER

fixed my sig- .

110
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