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UN1TED STATES PATENT OFFICE,

NATHAN B

OLARL, OF W’ASHI\ GTON DISTRICT OF COLUMBIA, AND FRA\TK

B. KING, OF BALTIY[ORE M ARYLAND

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No. 446,093, dated February 10,‘1891. |

Application filed December 6, 1888, - Serial No, 292,853,

a—

(No mnﬂﬂ.) |

To all whom it may concern.:
Be it known that we, NATHAN B. CLARK,

chief engineer United States Navy, (retired,)

of “Tashmﬂton District -of C‘olumbm and

5 FRANK B. luNG residing at Baltimore, in the

State of Mary lcmd have invented certain new
and useful Impr ovements in Steam-Boilers, of

which the following 1s a specification, 1efer-'

ence being had thel em to the accompanying
10 drawings.

This invention relates to steam-boilers of a
combination character, having a large num-
ber of practically vertical water-tubes as well
as a considerable heating-surface in horizon-

15 tal water-chambers and a large steam-space
above the water-tubes.
- The exterior of our boiler is formed of a
series of arched sections secured in reverse
directions to the upper and lower tube-sheets,
in which tube-sheets vertical water-tubes are
fitted as well as downcast water-conduits.
The object of the invention is to make a
strong and light boiler capable of safely car-

20

rying ]11 h pressures and having a large heat-

1110*-811I'face suitable for forced dl aft, Wlth all
pmts freely accessible for inspection, clean-
ing, and repairs.
. Figure 1is a cross-section of a boller, show-
ing the oeneral principles of eonstmctlon
30 I‘1g, is a top plan and partial section of a
boiler or so much thereof as is neeessm*y to
illustrate the invention. Fig. 8 1S a cross-
‘section of a boiler with parts omltted show-
ing especially amode of connecting the plates
of “the shell by brace-plates. Fig. 3% shows
details of the brace-plates. Iig. 4 1s a sec-
tion on the line A B, Fig. 3. Fig. 5 shows
cross-sectional details of the brace-plates on
the lines indicated in Fig. 4. Fig. 6 illus-
trates in section modes of building up bmce-
plates by means of angle-irons. I‘iu 7 18 a
cross-section showmn*bmlm in section “and po-
sition of automatic dampel relatively thereto.
Fig. 8 is a horizontal section through the au-
tomatie damper. Fig. 9 1s a front end eleva-
tion of the damper. I‘lb 10 is a detall sec-
tion showing the relation of the damper with
the shell and tubes of the boiler.
The letter A indicates the ash-pit; B, the

orate; C, the walls of the fire-chamber.
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-shell 113Wiﬁg connected arched plates 1, form-

ing the cover thereof, curved plates 2, form-

ing the sides of the steam-space, and flat

or slightly-curved tube-plates 3 5, extending 55

from the sides and inclining Slwhtly down—
ward toward the center of the boiler. |
The bottom member of the boiler is com-
posed of a series of connected arches formed
by connected curved or corrugated bottom 6o
plates 11, curved at 12 to form the ends of
the bottom member and united to tube-plates
13, which extend inward toward the center of
the boiler. The plates 3 and 13 are connected

at their inner edges by practically vertical 65

plates 7.7, which inclose a water box or leg

8 extending nearly the whole length of the

boiler, forming a water-connection between
the top and bottom members of the boiler.
The side plates 7 of the leg 8§ are strength- 5o
ened by tie bolts or rods 9. The spaces at
each side of the water-leg 8 contaln a large

| number of water-tubes 5 which connect the

top and bottom Il]GHﬂ)BIb tlllOllﬂ‘h the tube-
plates 3 15.

The tube-plates 3 and 13 cmd the bottom
plates 11 of the boiler preferably inecline- to-
ward the center of the boiler, so that &11 sedi-
ment tends in that direction.

The ecirculation is downward tlnoufrh the 8o
water-leg 8 and upward through tubes 5 by
reason of the greater relative heatmn-surfaces
of the tubes, whlch causes the Watel thel ein
contained to rise.
~ The top member is strengthened by tles 4, 8 5
extending from the downward bends of top
plates llto tube-plates 3. 'These ties or braces
may be simply angle-plates, as shown clearly
in K'ig. 7,and are preferably cat away in parts
for lightness  and to permit free passage of go
waterandsteam. The topmember thus made -
resembles a series of arches closely connected
and communicating at their sides. In simi-

75

lar manner the bottom member has tie-plates

14, connecting the outer plates { .Loumnn* the 95'
Shell of the boﬂel As shown in Fig. 7, the
bottom plate 1s shaped in such manner as to

give close bearings to the flanges of these tie-

plates 14. The tie-plates 4 and 14 are con-
nected through the trunk or leg 8 by tie- 100

plates 15, I‘wq 1 and 7. In this manner the.

In I‘lﬂ 1 the top member iIs composed of ‘a | different membels are not only St&yecl sepas
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 bearings, so that it may oscillate and yet re- |
ceive a eontinuous steam-supply,as deseribed
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manner, but at
 (See sections C D E¥G II Fig. 5.) Parts 40
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rately, but are very rigidly tied to each other, | gles, T’s, or other S]ld;pe‘i, as shown in seec-

“yet the connections are such as to permit ex-:

pansion and contraction.
The arches of the bottom member extend

transversely of the boiler in Fig. 1 and have

man-hole plates 16 at their outer ends, per- |

mitting easy access to the interior oi the |

boiler.

The spaces between the fop and bottom
members occupied by water-tubes 5 are in--|

closed at the outer sides by removable plates |
20.

tubes, as indicated by the arrows, Fig. 7. The |

space may be kept clean by means of steam- |

brushes 19. T'he steam-pipe 19 is mounted in

in our application of June 27, 1888, No.
-1781081

also prowded with perforations. The pipes |
19 ean be passed between. the tubes 5 by turn- |
ing the branches 190 to a position parallel |
with said tubes 5. After the pipe 19 is in po- |

sition it can be roecked on ifs axis, as shown

in Fig. 1, carrying the arms 190 1n ‘the arc of

& cirele between the water-tubes, thus throw-
30 ing jets of steam (or eompressed air, when

used) on all sides of said tubes, eleamnn‘ them |
thoroughly. As many pipes 1‘) havlng arms
190, may be used as desirable. (See I'ig. 1.)
" In Iigs. 3 and 4 a number of m0d1ﬁeat10ns
of the inter nal stays of the boiler are shown.
Where the arches of the top member are at
an angle to those of the bottom member, as
1ndlcated inthese figures, it is important that
the ties 4 and 14 shall nmtua,lly' support and
brace each other. To this end in the upper
member the ties 4 consist of plates 40,secured

at their edges to the top plate 1 and extend-

ing downward, where they are bent at an an-
-:rIe about & pmctwally vertical axis. Tbhe |
p&rt 41 extends up from the bottom in like
rigcht angles to the part 40.

and 41 thus form anwlo—plmes with their

faees in contact, and a right and left plate

co from the top will withthe correSponduw bot-

55
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tom plates form a eruciform brace at the mid-
section. These plates, being connected by
bolts or rivets, will have both strength and
elastieity. The cross-sectional area of the

united plates 40 and 41. should be about the

same at any horizontal section, the width of
one flange diminisking as the 0the1 increases.
The plates 41 may be made to overlap each
other and be secured together at the central
part, as shown in Fig. 3. - Tube-plates 3 may
be flanged up and rweted to said tie-plates.
The connectwns may be made by means of
angles and other shapes, also by flanging the
as shown at Fig. 3% The top
plate may be distinct from the lower ones,

This pipe has numemus small per-
forations, and also has branching arms 190, |

tion, &c., when economy of workmanship pre-
ml‘s over economy of weight.

“As this boiler will wenera,lly be used with a

forced draft, it is important that cold airin

large qum]tltles shall not be admitted when

‘rhe furnace-doors are opened, as the sudden
cooling of parts, especially the water-tubes,

| causes contraction and unequal strains, to

the great detriment of the boiler. This ob-

stated.
The furnace- -doors ¢ are connected to rock-
shafts b. The rock-shaft b may be the pin-

tle of the hinge to turn with the door or may

be othermse connected to .rock as the -door
opens or eloses.
moves & Ppitman d.

of the metallic blind- slats . The metallie
‘slats fare pivoted like those of a window-
blind and similarly connected by a rod. The
‘slats together constitute a damper, which
may be plaeed at any convenient part of the
smoke and hot-air passage. In Figs. 7, 9,
and 10 the damper is shown near the entmnce
of the uptake or smoke-stack Ah.
doors are opened, the dampers will be closed,
and vice versa, the operation being automadtic.

The course of the smoke and other gas-

eous products of combustion from the trmte
B is backward under the bottom seﬂ‘ments
‘through passage D, Fig. 7, then up and for-
ward between the tOp and bottom members
of the boiler—that is, above plate 13 and be-
low plate 3—and in contact with the plates 7
of water-trunk 8, the gaseous currents being
broken up by tubes 5. Hrom these tube-—
chambers the gases pass forward to the up-
take.

To protect the Lioiler-casing from intense

Shaft b has a crank ¢, which
The pitman d is con-
nected to the rod ¢, which is.connected to each

75

__ . ; gﬂcj;lon is obviated in manner as ‘mll now be
These plates 20 form.the fourth side of "

the tube-boxes through which the products |

of combustion circulate around the water- | 80

go

When the

100

105

heat, as well as to oive addltl()llfb]. hieating-

surf&ee, a plpe- mamfold 100 may be connect—
ed with downeast 101 and branches 102 and
103, as shown in Fig. 7, thus forming an aux-
iliary circulating sy -stem between Lhe top and
bottom members of the boiler.

The side plates 20, preferably asbestus
lined, are hinged or othermbe attached so as
to move away mld permit ready access to all
the water-tubes of the boiler.

This boilercontains some features desceribed
in pa,tent% to Clark and IKing, Nos. 386,526
and 386,527, of July 24, 188§, and in &ppllc:{b-
tion Sema,l No. 278,381, ﬁl(,d June 27,1888, A
reference to said patents will e;xplmn more 1n
detail the theory and mode of operation of
this boiler. | ~ | |

We claim—

1. A steam-boiler consisting of an arched
top member and an arched Dottom member
connected by a water-trunk and having ties
connecting the top plate and bobtom plate
passing thmu oh said trunk.

9. A steam-boiler consisting of a top mem-

the connectlon of the two bemﬂ made by an- i ber ::'Llld bottom member and a eentral water-

I1Q
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 trunk of less width- extending lengthwise of |

IO

the boiler, whereby chambers for water-tubes
are supplied at each side of the central trunk.

3. The combination, in a steam-boiler, of a
top member and a bottom member, a water-

trunk extending lengthwise of the boiler and.

of less width than the top and bottom mem-
bers, water-tubes connecting the members at
each side of said trunk, and inclosing-plates
at the sides of the water-tube chamber, sub-—
stantially as deseribed.

4. In a steam-boiler of the character de-
scribed, a top member having inclined bot-
tom plates, a bottom member, and a connect-
Iing water-trunk of lesswidth than said mem-
bers extending lengthwise of the boiler,allin

- combination, substantially as described.

30

5. In a steam-boiler, the top member, the
water-trunk of less width connected centrally
theretoand extending lengthwiseof the boiler,
and the bottom member composed of arches
inclined toward the center,so that the great-
est depression is under said water-tr unk,sub-
stantially as described.

6. In a steam-boiler of the character de-
scribed, a top member composed of arches, as
described, a water-trunk of less width con-

nected thereto, and a bottom member com- |

posed of connected arches extending trans-
versely of the boiler,said bottom arches hav-
ing man-holes outside the casing, substan-
tially as described. -

446,093

- 7. In combination with the pla,tes f011n1nn‘
the shell of a boiler member, a pair of tie-
plates secured at opposite sides and extend-

-ingin different directions along the shell, said

plates having proximate surfa,(,es secured to-

, gether, Slest&nt1ally as described.

3. Tn a steam-boiler of the character de-
seribed, the combination, with the top plate 1
of an angle-plate having its base secured to

35

, 40

sald plate, and the plate 3, having an angle-

plate secured thereto with its base at about a

right angle with the first-mentioned angle-

plate, the two plates extending into proximity
and secured together, substantiaily as de-
scribed.

45

9. In a steam-boiler, 1he CO]'nblIlELtIOll of the |

arched plates conshtutmn' the shell and tie-
plates connecting the same,said tie-plates be-
ing braced and strengthen.ed by angle-irons,
substantially as shown and described. ,
10. In combination with the water-tubes of
a boller, a movable steam-pipe in proximity
to said tubes and a perforated branch pipe
connected to said momble pipe, substanmally
as described.
In testimony wheleof we afﬁx our signa-
tures in presence of two witnesses.
NATHAN B. CLARIx
FRANK B. KING.
Witnesses:
JOHN R. FARNUM,
GEORGE P. MORGAN.
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