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"UNITED STATES PATENT OFFICE.

GEORGE S. STRONG, OF NEW YORE, N. Y.

 BOILER.

SPECIFICATION féfmihg part of Letters Patent No, 631,830, dated August 29, 1899.
Application filed June 2; 1898, Serial No. 682,398, (Nomodel) o

1o all whom it miay c‘r’:i?'*z,cerm
Be it known that I, GEORGE S. STRONG, a

citizen of the United States of America, resid-

ingin thecity, county, and State of New York,

“have invented a certain new and useful Im-
provement in Boilers, of which the following

is a true and exact description, reference be-
ing had tothe accompanying drawings, which
form a part thereof.

My invention relates to the construction of

boilers, and has for its object to provide a |

boiler with great steam-generating power and
with efﬁmenb and mnple provision for the ¢ir-
culation of water in the boiler. I have also

in view the economy of space occupied by the |
boiler and a construction whieh will make pos-

sible the use of plates lighter than would be
commonly required 1in boilers of similar ca-
pacity.

In many of its features my improved boiler
is suitable for stationary use and also for use
as a locomotive-boiler; but primarily in the

for marine purposes, and particularly de-

‘signed it for such use as that of the boxler of

a torpedo -boat.
The nature of my improvements will be

best nunderstood as described in connection

with the drawings in which they are 1illus-
trated, and in whleh—— -

Flgure 1 is a plan view showing two of my
boilers arranged as for use in a tornedo boat,
a portion of the housing or covering bemn*
broken away to show the constluctiou be-
neath. I‘:ﬂ' 2 is a side view, the part to the

leftin SGCtIOIl of the same construction shown:

in Fig. 1. Fw is a front view, the part to
the left in section, of the same construction.
Fig. 4 is a longitudinal section taken as on

the section-line 1 1 of Fig. 5, showing the con- |

struction of my boiler in somewhat greater
detail. Tig. 5 is a front view, the part to the
left in section, as on the line 2 2 of FKig. 4.
Fig. 6 is a plan view, the upper part in sec-

tion, as on the line 3'3 of T Fig. 4. Fig. 7is a

pla,n view showing, on an enlarcred scale, the
construction of the headers used in my boiler.

- Jig. 8 i§ a section taken as on the line 4 4 of

50

I‘w 7. Fig. 9is a front view, the part to the

letb in sectlon, showing a modlﬁed construe-

tion of the boiler. Flﬂ' 10 is a longitudinal

section of the same modiﬁcation, and Fig. 11 |

1

i

L b e L

1.

| is a longitudinal section showing still another

permissible modification.
A and A’ indicate, respectively, the front 5 5
and rear headers,between which the fire-cham-

‘ber of the boiler is situated, and which may

be formed in any convenient way—for in-
stance, as shown in Figs. 9 and 10—Dbut pref-
erably for use especially in the light marine 60

| boiler I form the headers as shown in Figs. 4,

6, 7, and 8—that is, with the peupherles of
the front and back plates united by means of

an Adamson seam and with the portions of

the body of the plate which are not stayed 65
by tubes internally dished at frequent inter-
vals, as shown at ¢?, Fig. 8, the dished por-

tionsbeing united by rivets O,passing through
tubular stays O'. The Adamson seam, by
-which the edges of the platesare united,is well 70

shown 1in Fws 7 and 8, the flanges of the

-pla,tes being mdlcated a,t a a and the inter-

posed strip of the seam, (indicated at «’,) O
again indicating the rwets

In my constr wetion I unite the lateral sides 75
of the headers A and A’ by two sets of tubes
(indicated at B B) and forming, or rather
partly forming, the sides of the fire-chamber.

‘The outer row of these sets of tubes b 1s pref-

erably made to support an outer non-c¢on- 3o
ducting wall, which is preferably made, as

| shown, of hollow tiling P, formed with air-

channels P, leading from near the top down
into the fire-chamber near the bottom, as

shown. The air-conduits serve not only to 85

keep the outside of the tiling walls reasonably
cool, but also utilize the heat for preheating
the air, or rather a portion of it, which en-
ters the fire-chamber. Preferably I make the
two groups or sets of tubes B arch or incline go

inward over the grate, so as to afford an in-
creased heating-surface as they extend up-
ward, and preferably I increase the number
of tubes at the upper part of each set, as

shown, the plan I most approve for the ma- g3

rine boﬂer being that best indicated in Kig. 5.

I connect the upper part of the headers A o
and A’ by one or more conduifs, forming, or
rather partly forming,the top of the fire-cham-
ber. I prefer to make these conduits in the 100
form of drums, (indieated at C,) and prefer-
ably use at least two such lemS, a con-'_
struction utilizing two drums being shown in
Figs. 9 and 10, while the marine boiler of




- through outwardly- turned flanges B* B>,

IO

".12‘

Figs. 4 and 5 is shown as embodying two such |

dmms, the drums being united to the headers
In
place of using drums C, I contemplate using
In cases where heatmmsurface is desired to
the maximum extent groups of tubes, as in-

dicated at ¢ in Fig. 11; but for most purposes

drums, as ludleAted at C, will be found suf-
ficient and most satlsfactory

B® B3, &ec., indicate the fire- doms extend-
Ing thlouf‘rh the front header and preferably
fermed mth Adamson seams, as indicated in

- Fig. 4.
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6o

D indicates a boiler-shell which is secured,
as by flanges B% to the rear plate of the rear
header A’, a,nd E Indicates fore tubes extend-

ing thlough the shell D and by means of

whleh the products of combustion are con-
ducted away from the fire-chamber formed
between the headers. Preferably, and par-
tlcular]y for the utilization of my invention
in a marine boiler, the front sheet of the rear
header is utlhzed as a tube-sheet, through
which the tubes E pass and into whwh they
are expanded. As the fire-chamber is large
and the grate-surface extensive it is neces-
sary tha‘u the aggregate area of the tubes R
should be correspondingly large, and that the
tubesshould beset ¢closer together thanisordi-
narily. the case, a constrnctmn which might
tend to produce foaming in the shell D, and
which renders it desnable if not HGCGSS&I Y,

shell should be provided for, which WIH avold
the tendency to foam. Suda 8 circulation I

secure by means of the diaphragm-partition |
K, which divides the water-space of the shell

mto two chambers connecting at top and
side of the partition and on theleft- hand side

B, the last-mentioned portion of the circulat-
m g water passing upward through the header

A a,nd rearward through the drums C and the.

upper part of the shell D. As shown, Ihave
made the diaphragm K with a f@l"wfudly-ex—

tending flange K’ at top, such a construction

being found desirable in promoting the de-
Slred eucu]atlon

Where, as in the nm,lme boller construc-
tion, as 1llustrated 1. Kigs. 4. and 5, the lat-

elal tube sets B B inerease in numhm fmm |

the bottom upwmd as shown, it is desirable
that provision should be made for insuring

that a considerable volume of the flame and_

products of combustion should be foreed
through theinter spaces between these tubes,
and I prefel ably acecomplish this not only by

~arching the upper portion of the tube Se.ts I3

over the grate, but by providing a deflecting-

partition. Gr extending from a point abov

and. at the rear of the grate forward and up- |

ward, as shown, and frmdually diminishing
in hleadth Such a partition should prop-
erly Dbe constmcted of fire-brick and sup-

for instance, as shown in Fig., 2.
vision of walls L and L' at the rear and over
‘the top of the boiler causes the gas to pass

€31,830

ported, as shown, on water-tubes F F, extend-
ing between the front and rear headers. It
will be obvious that with such a partition in
place a large portion of the products of com-
bustion will be forced over the side edges of
the partition and among the tubes B B. In

- constructions using the pm*tition (z 1t is also

desirable that provision should be made for

introducing air above and at the rear of the

orate and between 1t and the rear header,
a bridge-wall I leaving an air-passage T’ be-

tween the bridge- Wall and the rear-header

which opens thwuﬂ*ha, passage I* between the

 bridge-wall and the portion G. I8 indicates

a reﬂ'uldtor by which the amount of air per-
mltbed to enter at this point can be governed.
In the marinetype of boiler provision should

‘be made by which the produects of combustion

after passing through the tubes E should re-

‘turn around the Shell D over the upper part

of the drum C and around the drums H—thus,
T'he pro-

through the conduits M and M/ in which the
boﬂer 1s situated, as shown and thence over

‘the top of the dwlsmn-pla,te L’ through the
‘opening M’ to the stack M5
-shown where two boilers are placed back to
“back the partition L serves to separate the
‘flue-space of the two boilers, and the two par-
‘titions L are conveniently eonneeted at top

that a circulation of the water through the | by an upwardly- extending partition L2, which

In the deswn

directs the gases from both furnaces upwald

‘into the stack

Having now described my rxvention, what

Tclaim asnew, and desire to seeure by Leuter%-
' Patent, is—
bottom, as shown, and results in a cireula- |

tion of the water downward on the right-hand |

. A bmler havingin eambmatml fr 011t anc.
rear headers, as A A’ between which the fire-

‘chamberis sltudtpd one or more conduits.con-
of the partition partly upward avound the

‘necting the hea.dem at top and forming or
tubes E and partly forward thr oungh the tubes

partly For ming the top of the fire- cha,mbe]

two sets of water- tubes, as B, connecting thef

headers at their lateral SldeS and forming the

- sides. of the fire-chambers, a bmler-&hell (li-

‘rectly connected to the bacL
.header and through the said header in di-
rectcomm umeatlon with the water-tubesand
conduits connecting the headers, and a mul-
tiple series of fire- tubes extending through

plate of the rear

said shell through which the pr@duets of -com-
bustion from the fire-chamber pass.

2. A boilerhaving in combmatmn frontand

rear headers, as A A’ between which the fire-
chamber is .swua,ted one or more conduits
connecting the headers at top and formingor
partly formmn' the top of the fire- chambel

two sefs of wa,tel tubes; as B, connecting the
headers at their lateral s1des a,ml forming the

‘sides of the fire-chamber, a bmlel-shell di-
rectly connected to the baek plate of the rear

header and through-said headerin direct com-

muhication with the water-tubesand conduits
‘connecting the headers, and a multiple-series

of fire- tubes extendm o throu gh-said shellfrom
the front plate of the rear he&del through
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which the products of combustion from the
fire-chamber pass.

3. A boiler having in combination front and
rear headers, as A A’, between which the fire-
chamber is situated, one or more conduits
connecting the headers at top and forming or
partly forming the top of the fire-chamber,
two sets of water-tubes, as B, connecting the
headers at their lateral sides and forming the
sides of the fire-chamber, a boiler-shell di-
rectly connected to the back plate of the rear

- header and through said headerin direct com-
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munication with the water-tubesand conduits
connecting the headers, a multiple series of
fire - tubes extending through said shell
through which the products of combustion
from the fire-chamber pass and hollow-tile
walls for the fire-box supported on the tubes
B and forming air-channels leading into the
fire-box. |

4. Aboiler having in combination front and
rear headers, as A A’, between which the fire-
chamber is situated, one or more conduits
connecting the headers at top and forming or
partly forming the top of the fire-chamber,
two sets of water-tubes, as B B, connecting
the lateral sides of the headers and arching
over the grate, a boiler-shell directly connect-
ed to the back plate of the rear header and
through the said header in direct communica-
tion with the water-tubes and conduits con-
necting the headers, and a multiple series of
fire-tubes extending throngh said boiler-shell.

‘5. Aboiler having in combination front and

rear headers, as A A’, between which the fire- |

chamber is situated, one or more conduits
connecting the headers at top and forming or
partly forming the top of the fire-chamber,

two sets of water-tubes, as B B, connecting

the lateral sides of the headers and arching
over the grate, said set of tubes increasing in
number and extending inward over the grate
at their upper sections, a boiler-shell directly
connected to the back plate of the rearheader,
and a multiple series of fire-tubes extending
through said boiler-shell. - |

6. A boilerhaving incombination front and
rear headers,as A A', between which the fire-
chamber is situated, one or more conduits
connecting the headers at top and forming or
partly forming the top of the fire-chamber,two
sets of water-tubes, as B B connecting the
lateral sides of the headers and arching over
the grate, a deflecting-arch as G extending
forward and upward over the grate and be-
tween the sets of tubes B B, a boiler-shell di-
rectly connected to the back plate of the rear

shell D secured to the rear

| header, and a multiple series of fire-tubes ex-

tending through said boiler-shell.
7. Aboilerhavingin combinationfront and

rear headers, as A A’, between which the fire-

chamber is situated, one or more conduits
connecting the headers at top and forming or
partly forming the top of the fire-chamber,two
sets of water-tubes, as B B, connecting the
lateral sides of the headers and arching over
the grate, a deflecting-arch, as G, extending

forward and upward over the grate and be-

tween the sets of tubes B I3, an air-opening
as I’ I? at the rear end thereof, a boiler-shell,

‘directly connected to the back plate of the
rearheader, and a multiple series of fire-tubes

extending through said boiler-shell. -

3. Aboilerhaving in combinationfrontand
rear headers, as A A’, between which the fire-
chamber is situated, one or more conduits

connecting the headers at top and forming or

partly forming the top of the fire-chamber, two
sets of water-tubes, as 13 B, connecting the
lateral sides of the headers, a boiler-shell di-
rectly connected to the back plate of the rear
header, a multiple series of fire-tubes extend-
ing through said boiler-shell, and a deflector-
plate X arranged across the shell to promote
a circulation of the waterinitand around the
fire-tubes. | o

9. Aboilerhavingin combinationfrontand

rear headers, as A A', between which the fire-

chamber is situnated, two or more steam and
water drums connecting the headers at top
and forming or partly forming the top of the
re-chamber, one or more steam-drums situ-
ated above the steam and water drums and
each, connected with two of such drums, two
sets of water-tubes connecting the lateral
sides of the headers and forming or partly
forming the sides of the fire-chamber, a boiler-
plate of the rear
header and through the said header in direct
communication with the water-tubes and con-

duits connecting the headers, and fire-tubes

extending through said shell.

10. A boiler-header, as A or A', having 1ts
frontand rear walls united at the edge through
a filling-piece against which edge flanges of the
plates rest and having said plates inwardly
dished at intervals, and the dished portions
secured together by rivets passing through tu-
bular stays. R

GEORGE 8. STRONG.

Witnesses: |
CHARLES F. ZIEGLER,
D. STEWART.
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