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UNITED STATES

WALTER H. SUTLIFF AND GLE OR(:E b WL\' "'l‘

PATENT OFFICE.

OF JACKSON, MICHIGAN.

STEAM-GENERATOR.

No, 799,277.

Specification ¢f Letters Patent.

Patented Sept. 12, 1905,

Application filed Qctober 17, 1904, Serial No. 228,666,

To all 1:fvony it Mty concern:

Beit known that we, WaALTER H. SUTLIFF, a
citizen of the United States, and GEORGE S.
Warr: acitizen of the Dominion of Canada, re-
siding at Jackson, in the county of Jackson,
State of Michigan, have invented certain new
and usetul Improvements in Steam-(zenera-
tors; and we do declare the tollowing to be a
tull, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which 1t appertains to make and use the
same, reference being had to the accompany-
1N dlawmﬂs, and to the figures of reference
marked thereon, which
specification.

This invention relates to steam-generators,
and more expressly to that class used in steam
fire-engines; and it consists in the construction
and arrangement of parts hereinafter fully
set forth, and pointed out particularly in the
claims.

The objects of the invention are to produce -

a steam-boiler or steam-generator of the char-
acter described of improved general efficiency
whereln provision is made for maintaining a

circulation through the water-leg of the boiler.

and preventing confusion of the circulating
currents.

A further object 1s to provide tor an active
clrculation of w ater through manifolds imme-
diately over the fire-space and for connecting
saidd manifolds with the water-leg and with
the steam-space of the boiler.

A further object is to provide for separat-
ing the steam which passes from the mani-
folds into the steam-space of the boiler from
the water which 1s carried upwardly there-
with, superheating said steam and directing
the separated water against the fire-flues of
the boiler as it returns to the water-level, in-
creasing the steaming efficiency and adding
materially to the supply of dry steam.

A further object is to provide tor discharg-
ing the water which eirculates through the

- central manitold onto the erown-sheet, there-

by preventing the overheating of saild sheet
through a possible lowering ot the water-level
of the boiler.

The above objects are attained by the con-
struction 1llustrated in the accompan ying
drawings, in which—

Fioureli1sacentral
a boller involving ou

vertical section through
r invention. KFio 2 15 a

fragmentary view in section, showing thb Ver-
tical partition dividing the water-leg and the
plate which closes a portion of the upper end

form a part of this

of the mner compartment.
view showing one of the projecting tubes or

spouts through which the return-water is dis-

charged into the boiler from the Inner com-
partment of the water-leg above the water-
level. Fip. 4154 horizontal section through
the boiler as on line 4 4 of ¥ig. 1. Ig. 5 is
a similar section as on line 5 5 of Fig.
Fig. 6 1s a detail 1n vertical sectign through
a portion of the boiler, the steam-separating
chambers, the flues, and the upper ends of
two of the manifolds. Fig. 7 1s an enlarged
vertical section through one ot the flues, the
lower and upper crown-sheets, and the hori-
zontal partitions dividing the steam-space of
the boiler. Fieg. 8 1s a fragmentary view, in
horizontal section, through a portion of the
boiler - shell above the lower crown -sheet.
Fig. 9 is a fragmentary view In elevation of
one ot the horizontal tubes or spouts through
which the return-water from the inner space
of the water-leg passes into the steam-space
of the.boiler.
Referring to the
designates the boile

characters of reference, 1
r-shell, which 1s prefer-
ably eylindrical in form. Within the shell
and spaced theretrom 1s the wall 2 of the five-
box, forming within the upper portion there-
of the combustion-chamber, which 1s capped
or closed by the lower crown-sheet 3. The

lower ends of the fire-fiues 4 pass through the

lower crown-sheet and communicate with the
combustion-chamber, while the upper ends of
sald flues pass throueh the upper crown-sheet
5 and communicate with the hood 6, leading
to the stack 7

The space between the lower and upper
crown-sheets constitutes the steam and water
space ot the boiler, wherein the normal water-
level is indicated by dotted lines in Fio. 6.

The boiler-space between the crown-sheets 1s

diviaed 1nto three compartments by means of
the horizontal sheets 8 and 9, which serve as

partitions to divide said space into a steam-

chamber 10, a separating-chamber 11, and g
superheating-chamber 12. The hre-Hues pass
loosely thmuuh apertures in the sheets or par-
titions 8 and 9, whereby the several compart-
ments formed by said partitions are rendered

intercommunicable.
To provide for a circulation through the
water-ley of the boiler. there is interposed

between the shell 1 and tho wall 2 of the fire-
box a central sheet 13, which separates the

space forming the water-leg into an outer com-

partment 14 and an inner compartment 15.

Kig. 31s a similar
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The feed-water pipe 16 (see Fig. 1) is con-
nected with the outer compartment thIOUU’h
the boiler-shell, The two compartments of
the water -leg are made to communicate

through the open space 17 at the bottom. The
outer compartment of the water -leg being
oxt to the outer shell of the boiler, the water

therein will be at a somewhat lower tem pera-
ture than the water 1n the i’]l’l{?‘,l compartment,
which 1s next to the wall of the fire-box, caus-
ing a rising of the water in the Inner com-
partment and a precipitation of the water 1mn
the outer compartment, whereby a circula-
tion of water is maintained through the water-
leg,and by introducing the feed-water through
the pipe 16 it is caused to flow downwardly
to a point below the dividing- partition 13,

“thence upwardly through the compartment 15
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to the boiler. thereby obviating the admission
of cold water directly into the boiler and rais-
ing the teed-water to a comparatively high
tmnperature before it 1s {:11%011.;11'0 ed 1nto the
steam-space.

Toseparate the currents caused by the down-
ward flow of water through the outer com-
partment and the 11pward flow of water
throuch the inner compartment of the water-
leg, said inner compartment is capped over at
mteI vals by the interposed plates 18, and to
af’ ord a proper discharge for the upwardly-
lowing water the wall of the fire-box and the
dlvldma-sheet 13 are cartled upwardly at the
points botween the end of said capplng-plate
to form the discharge tubes or spouts 19, the
upper ends of which project 1nto the boiler
above the normal water-level, whereby the
upwardly-flowing currents of water are dis-
charged into the boiler above the point of the
inception of the downwardly-flowing current,
thereby preventing the cold water being car-

ried upwardly into the boiler by the current

passing through the compartment 15 of the
watw-leo Within the combustion-chamber
ot the bouer above the fire-space are located
the manifolds 20 and 21. The manifolds 20
are placed in a circle around the inner wall of
the fire-box and are connected at their lower

ends by means of the short horizontal pipes

99 with the inner compartment 15 of the
water-leg, the upper ends of said manifolds
passing throua‘h the ecrown-sheet 3 and hav-
ing the extension-tubes 23 attached thereto,
Whlch pass through the dividing-sheet 8 into
the chamber 11. “The manitold 21 is located

in the center of the manifolds 20 and 1s con-

nected at its lower end with the water-leg by
means of the pipe 24, while the upper end of
said central manifold passes through the
crown-sheet 8 and discharges into the steam-
chamber 10. Each of the manifolds 20 and
91 1s provided with the radial tubes 25,

plugged at their outer ends and communicat-

ing at their inner ends

s with the interior of
the manifolds. Dividing each of said tubes

horizontally is a thin metallic partition 26, |

799,277

whereby a circulation of water is induced
through said tubes which is sufficiently strong
to prevent the lodgment of sediment therein.
The inner ends of the partitions 26, dividing

the tubes 25, project slightly into the mani-

folds and turn downwardly, as shown at T,
thereby more perfectly directing the water

into said tubes as 1t passes upwar d]y through

| the manifolds.

By reason of the tubes 23, which connect

the manifolds 20 with the separating-chamber

11, the steam and water which pass upwardly
through said tubes are discharged into the
separs Ltino' chamber 11, from which chamber
the steam passes Lhrou oh the openings 28 in
sheet 9 around the flues 4, while the water
falls upon the sheet 8 and flows downwardly
therefrom through the openings 29, which

direct the water onto the fire-flues which pass.

through said openings, whereby the water 1s
directed onto and caused to run down the fire-

flues on leaving the separating-chamber, and

the steam which passes upwardly from said
chamber is caused to encircle said flues 1n
passing through the openings 28, thereby
superheating it and causing it to pass 1nto
the chamber 12 in a high state of expansion,
from which it may be withdrawn through the
steam - pipe 80. This arrangement whereby
the steam and water in leaving the separating-

chamber are caused to enclrcle the fire-flues

very materially adds to the efficiency of the
heating-surface of the fire-flues and also tends
to prevent an undue expansion of said fiues,

L as 1s common 1n boilers of this type.

The upper end of the central manifold 21,
terminating, as it does, immediately above Lhu
crown sheet 3. causes the water which is
forced upw‘lrdly therethrough to discharge
onto said sheet, whereby its surface 1s liefjij

covered with water even though the water-

level of the boiler should tall below the level
of salid sheet.
By means of the arrangement herein qhow
every part of the boiler is rendered accessible

and each of the manifolds is rendered inde-

pendently removable. It will also be noted
that by reason of the openings in the sheets
8 and 9, which encircle the flues,
of the boiler may be thoroughly drained to
the lowest point of the water-leg.

Having thus fully set forth our invention,
what we elaim as new. and desire to secure bV
Lietters Patent, 15—

1. Ina steftm-omler the combination of the
boiler-shell and fire-box forming a water-leg,
of a central sheet confined w1th1n and leIdlDO"
said leg only into two compartments which
communicate at the bottom the inner com-
partment being closed above except for a
series of passages leading therefrom to a point
above the water-level of the boiler, a water-
induct pipe communicating with the outer
compar tmept a vertical heating-pipe, in the
combustion -chamber communicating at 1ts
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lower end with the inner compartment of the
water-leo and at its upper end with the steam-
space of the boiler. :

9. In a steam-boiler, the combination with
the shell and the wall of the hre-box spaced
to form a water-leg between them, of a central
partition limited to and conhne(l within said
water-leg dividing it into an outer and an inner
compartment which communicate at the bot-
tom of sald leg the inner compartment being
closed above except for a series of passages
leacdling therefrom to a point above the water-
level of the boiler, a water-induet pipe com-
municatineg with the outer compartment, a
plurality of manitolds within the combu%lon—
chamber connected at their lower ends with
the inner compartment of the water-leg anc
communicating with the steam-space ot the
boiler. |

3. A steam-boiler comprising a steam-space,
a water-leg, a combustion-chamber,a plurality
of relatively large vertical pipes within the
combustion-chamber communicating at their
lower ends with the water-leg and at their
upper ends with the steam-space of the boller,
each of said vertical pipes having short rela-
tively small radial tubes projecting therefrom,

and each ot said tubes being divided by a hori- |

zontal partition, the inner “end of which pro-
]BCtb into the vertical tube.

A steam-generator comprising a steam-
Spdt‘ . a hre-box, fire-flues communrcating
with the fire- box and passing through the
steam-space, a hor monttﬂ partition dlwdlng
the steam-space of the boiler having openings
through which the fire-flues loosely pass, and
vertical steam - generating pipes within the
fire-space communicating at their lower ends
with the water-leg and at their upper ends
with the steam-space of the boiler, above said
partition.

5. The combination In a steam-generator
having a steam-space and a water-space, of a
horizontal partition dividing the steam-space,
saicd partition having openings therethrough,
circulatory pipes passing upwardly through
the fhre-space, communicating at their lower
encs with the water-space of the boiler and at
their upper ends with the steam-space above
sald partition, fire-flues passing through the
steam-space and through said openings in said
partition which are ot greater diameter than
the diameter ot the fire-flues, whereby the
water whiceh is carvied into the spaceabove the
partition througeh said circulatory pipes, may

<

flowdownwardly therefrom through said open-
ings around the fire-flues.

6. A steam-generator comprising a water-

space and a steam-space, horizontal partitions

dividing the steam-space 1nto a separating-
chamber and a superheating-chamber, fire-
flues passing through the steam-space and
freely through openings in said partitions,
and steam-generating pipes connected at their
lower ends with the water -space, passing
through the fire-space and communicating
with the separating-chamber.

7. A steam-generator comprising a stean-
space and a water-space, horizontal partitions
dividing said steam-space into a steam-cham-
ber, a separating-chamber and a superheat-
1ng-chamber, said partitions having apertures

therethr 011011 which place all of said chambers
in communication, fire-flues passing loosely
through the openingsin sald partitions, water
and steam circulatory pipes connected at their
lower ends with the water-space and commu-
nicating at their upper ends w1th the separat-
Ing-chamber.

8. In asteam- oenerator, the combination of
the shell and fire-hox spwced to form a water-

- leg, ire-flues passing through the crown-sheet

and the steam-space of the boiler, a horizontal
partition dividing the steam-space into sepa-
rate chambers, a plurality of manifolds ar-
ranged in a circle within the fire-box, connect-
ed at their lower ends with the water-leg,
their upper ends communicating with the
boiler above said partition, and a central mani-
told alsocommunicating at its lower end with

the water-leg, its upper end passing through
~and terminating above the crown-sheet.

9. In a steam-generator, the combination
with the b01]e1-shell of the wall of the fire-
box spaced themtrom to form a water-leg, a
central sheet dividing said leg into an outer
compartment and an inner compartment, said
compartments communicating at the bottom

- of sald leg, the outer compartment being open

at 1ts upper end and the inner compartment
being closed above, except foraseries of water-
passages leading theretromtoa pointabove the
water-level of the boiler.

In testimony whereof wesign this spectfica-

tion 1n the presence of two witnesses.

WALTER H. SUTLIFF.
GEORGE S. WATT.
Witnesses:
BeNyayn WILLIAMS,

[. A. CrLusk.

60

75

80

00O

95

I10C



	Drawings
	Front Page
	Specification
	Claims

