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To all whom it may concern:
Be it known that I, WALFRID THEODOR

SYLVEN, of W’ashmﬂ*ton District of- Colum-
‘bia, have invented a new and useful Improve-_

5 ment in Marine Boilers, of whlch the follow-
ing is a specification.

My invention has reference Spe(alﬁcally to
what are known as ‘‘Scotch” or ““cylindri-

cal” boilers, such as are extensively used in

1o the United States Navy and which are con-

structed with a cylindrical shell or body and
with a cyhndueal furnace inserted wholly
within the body and containing at the rear

end a bridge-wall over which eommumcatwn
15 18 had with the combustion-chamber at the

rear. In this class of boilers there exists be-
low the furnace and within the shell or body
proper a shallow water-space, which, lying
beneath the ash box or space, receilves but
20 little heat from the fire above. In conse-
quence of this fact, of the large size of the
tube-sheet, and of the fact that when the firing
of the boiler is commenced the upper parts
are subjected to a high tempela,tme it 18
25 found that there is a great inequality in the

- expansion of the metal and thatitisextremely

difficult to prevent the internal Jomts from

' opening. This difficulty is so serious that it

is now the practice to provide a donkey-
30 boiler, a pamp, and pipe connections through
which hot water may be delivered from the
donkey-boilerinto the main boiler underneath

the furnace in order to equalize the tempera-

ture -and to initiate the circulation of the

3¢ water, whichmay bereadily maintained with-

outartificial aid after asteaming tempel ature
is attained.

1t is the ohject of my invention to overcome

the above-mentioned difficulties, to avoid the

40 necessity for the supplemental boiler and

pump, and to insure a natural and rapid cir-

culation of the water as soon as the fire 1s

started .in theboiler. o thisend I retain the

cylindrical form of furnace inserted wholly

45 within the boiler; but instead of extending
the furnace to the first box and mtroduemw'

a bridge-wall or plate I shorten the furnace,

close 1ts rear end and the front side of the

combustion-chamber by plates separated a
o short distance, and establish communication

1 of -the. fmnace Under this arrangement a

column of water is maintained between the
rear end of .the furnace and the front side of
the fire-box and around the elevated flues

| _connectmﬂ‘ them, so that when the fire is es-

tablished thls column of water, subjected in
the first instance to the direct action of the

heat, will be caused to rise and immediately

estabhsh a circulation of water around and

under the furnace, thus preventing any wide
| variation in tempemture between the top and

bottom. This result has not to my knowl-
edge been heretofore accomplished in a cy-

| lindrical or Scotch boiler, a type of boiler

which differs widely from and is to be clearly
distinguished from the locomotive or water-
leg boﬂers having external or par tly inter nal
fu1naees

- Referring to the accompanying drawings,
Figure 1. 1eplesents a longitudinal vertical
Seemon through a boiler havmﬂ' my improve-
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ment mcmporated therein. Flu 2 18 a ver-

tical cross-section of the same on the corre-
Spondmﬂly—numbewd line of the preceding
ﬁﬂ*ure Fig. 3is a view of a modification.
Refel ring to the drawings, A represents the
shell or body of the b01le1 in the form of a

horizontal eylinder closed by vertical plates

at its ends, as usual.
B 1epreqents the furnace, also made in the
form of a horizontal cylinder and inserted

near the bottom. The front eud of the fur-

‘nace 1‘3 connected to the front of the boiler
by a flange and rivets, as usual.

- My furnace 18 made of a length slomewha,t

less than usual in this class of boﬂels and is

closed at the rear end by the sheet or head 0.
C represents the combustion-chamber, lo-

cated in the rear lower part of the shell and

closed at its front by the vertical plate c.

D D are the customary flues leading from

the front upper part of the eombustlon-cham-
ber through the front end of the boiler. Com-
mumeatmn is established between the rear
end of the furnace B and the combustion-
chamber by one or more large flues li. These
flues, three of which are ShOWI‘.l in the  pres-

| ent mst&nce, aresecured at theirendsthrough

the sheets b ¢ and are located at or near the

by large flues conneetmn' said plates atthe top | top of the furnace, permitting the. ﬂame and
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wholly within the shell through an opening
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aases to pass from the furnace over into the

combustion-chamber. The furnace will con-
tain the usual grate, as indicated by dotted
lines.
nace, the heat will be caused to act directly
and effectively on the vertical column of wa-
ter existing between the plates b and ¢ and
around the flue or flues E. This column of
water being quickly heated in this manner
will immediately rise and institute or inau-
gurate a circulation which will insure a sub-
stantially uniform distribution of the heat
throughout the boiler and a substantially
uniform temperature of the interal surfaces
at the top and bottom of the boiler.

It will be observed that the lower part of

the plate 0 serves the purpose of a bridge-

wall in retarding the outflow of the heated

~products; but, if desired, a supplemental
bridge-wall or plate I may be introduced, as

indicated in dotted lines, the rear upper sur-

Tace of this plate or wall being depressed in
order that the heated gases may act effect-

ively against the plates b. The flues E, be-
ing of large size, admit of an attendant pass-
ing through them from the furnace into the
combustion-chamber; but, if desired, an ad-
ditional flue may be extended from the com-

“bustion-chamber or ‘“ smoke-chamber,” as it

1s sometimes termed, to the rear end of the
boiler, a plate or cover being provided to elose

the same when the boiler is in use, as indi-

cated by dotted lines in Fig. 1.
In order to brace and strengthen the lower

portion of plates b and ¢ and maintain them
1n rigid relation, I prefer to provide one or

more braces ¢, in the form of a tube which is
fixed between said plates and establishes a
communication between the furnace and com-
bustion-chamber. Theheated products pass-
ing through the small tube or flue will assist
the flues K in heating the vertical column of
water between the plates.

On reference to Fig. 3 it will be seen that
the upper flue E is of smaller diameter than
the others. This is to admit of the placing

of the other two flues higher in order to raise
them from the furnace-bed, to the end that

When a fire is established in the fur-
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there will be no Hability of the fuel pa.ssing

through them.

1t 1s to be noted that my invention relates
particularly to Scoteh boilers, which have as
distinetive characteristics a eylindrical hody

and horizontal furnaces of eylindrical form

seated wholly within the bodyand extending
from the front nearly to the rear end.

- In carrying my improvementsinto practice

the plates forming the rear end of the fur-
nace and the walls of the combustion-cham-

ber are arranged in vertical as distinguished

from inclined positions, and the connecting-
flues are made short and of large diameter
and arranged horizontally, so that they will
cause no retardation of the products of com-
bustion. The vertical arrangement of the

‘walls permits the fire-grate to be extended
to the usual length and admits of the walls
being stayed and secured in the customary

manner,
What I claim is— -
1. As an improvement in Scotch boilers,
the ¢ylindrical body A and flues D in combi-
nation with the cylindrical furnace B seated

! wholly within the body and closed at the rear

end by a vertical plate, the combustion-cham-
ber having a vertical front plate adjacent to

the rear end of the furnace, and the short and
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relatively large tube extending horizontally

from the furnace to the combustion-cham-

ber. S
2. InaScotehboiler the furnace B extended

{ to the rear part of the boiler and closed by a
vertical rear plate, in combination with the

smole-chamber having vertical wallsand one

| or more large short tubes extending from the
furnace to said chamber without downward

inclination; whereby an unimpeded draft is
permitted and a prompt circulation of the wa-
ter from beneath the furnace insured.

In testimony whereof I hereunto set my
hand, this 28th day of December, 1895, in the
presence of two attesting witnesses.

WALFRID TIIEODOR SYLVEN.

Witnesses:

EDWARD S. How,
Lyyax I0, W. CusHING.
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