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.

SPE(‘IFICATION forming vart of Letters Patent No. 637, 61'7 dated N’ovembel 21, 1899

~Application filed M&Ich 8, 1399 Serial No. 707, 991

(Nn mndel )_

To all whom it may concern:

Be it known that I, PHILIPJ. KEENE, a citi-
zen of the United States of America, remdmﬂ'

-~ at Chicago, in the county of Cook and State

of Illinois, have invented certain new and use-
ful Improvemeuts in Water-Tube Boilers, of

- which the following is a specification.
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- My invention relates to an impr ovement in

water-tube boilers.
The objectisto provide a b011e1 of the char-

acter named having a large grate area and a'

large heatlnmsurf&ce

Another ob,]eet 18 to provide a compact, wa-
‘ter-tube Dboiler especially applicable to effi-

cient service as a mar 1ne bmlel, as well as for
other purposes. |

Anotherobject is to provide a boiler of such

construction that its various parts are readily
accessible both in the construction and repair
of the boiler. In other words, it is my pur-
pose to construct the drums of this boiler of
such size as not to be detrimental to high pres-
sure and yet of a size to allow easy access for
all necessary purposes, thus overcoming an
objection to many other boilers in. whleh the
parts are of such size as to render them mae—
cessible. o |

A still further obJeet is to provide a bmler
in which the lower drum is of a large size to

permit the deposit of sediment without itsca-

pacity being materially lessened, as would be
the case by the circulation tthlﬁlﬂ‘h a small
drum. Again, by providing a lar ge drum a
free and easy ‘flow .of the sediment results
along the bottom of the drum toward the
blow-off pipe at the back. |

With the foregoing objects in view mym-

vention consists, in bhe. main,ofacentraldrum
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around which are grouped several other drums
in triangular relatmn to one another, said
drums being _properly connected towethel by
water- tubes In connection with a hre box on
either side of one drum, whereby the heat
therefrom is applied dir eetly to all the drums
in the triangle and the tubes extending from
the lower drum

The invention also consists of two upper
drums, one centraldrum, and one lower drum,
all connected by tubes, the sald drams being o
surrounded by a steel or other metal casmﬂ*
lined with a non-combustible m&tellal

A wew in front elevation.

- It still furthel consists of a centrally-m-
ranged lower drum, two upper drums, the

tubes connecting these drums. KFire-boxes
are placed on eaeh side of the lower drum,
whereby the heat therefrom radiates in and
around theentire tube and drum construction.

‘The invention also consists in two upper,
one lower, and one central drum. connected

thlee being in trla,nn*ular relation to one an-
‘othér,and a central dr um;, in combination with
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together by suitable tubes, certain of the -

tubes extending from the upper drums to the

central drum 11013 being submerged, so that

they are ut111zed as su pelheatmﬂ' steam-sm-
faces.

Finally, the invention consists in certain
other novel features of construction and com-
binations of parts, which will be more fully
described hereinafter and particularly point-
ed out in the claims..

In the accompanying drawings, Figure 1 is
I‘lg 218 a similar
view with the front removed, showing the in-
terior construction. Fig. 3 is a Ionwltudmal
sectional view. Fig.4isarear elevatlon with
part of casing 1emoved showing heater-coils.
Fig. 5is a detail of the (311'0111&131110' arrange-
ment of the heater-coils. While Fw 4. shows
this arrangement on one side only, it will be
undelstood that it can be applied to one or
both sides, as desired. - Fig. 6 shows an ex-
terior side. elevation.

A represents the outer casing or housing,
which is preferably composed of a steel fronft,
rear, and side plates, the said plates being se-
curely bolted or riveted, as shown. These

several parts of the easmﬂ' or housing are lined |

with non-combustible matm 1a,1---such as as-
bestos, for example, or the like. Doors and
manholes are provided in the usual manner
for affording access to the interior. |
Refeumﬂ* to the interior construction, B
represents a lower water-drum which extends
from the front nearly to the rear of the cas-

1 Ingorhousing. Forconvenienceinconstrue-
tion this drum rests upon wrought-iron sup-

| ports or steelstands11. On each side of this
lower drum tiling 2 2 is provided, as shown
in Fi1g. 2of the drawings. Above and parallel

with thls lowerdrum B is the centraldrum C.
| This cenh_ al drum C is usually shorter than
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_ ing from the upper water-drums. ‘above the
| These latter tubes 6.6 are utilized
- as supelheatmﬂ' steam-surfaces, besides de-

~ livering any upward currents thmugh these

35
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- ing.
~on the ash pans or pits.
at the outer sides of fire-boxes, between the-i

grates and casing, supported by Z-bars at- -
| tached to sides of casing, as shown in Fig. 2.

Extending upward from the lower drum to | but also to protect the back of the casing or

| the 1owel d1 um as mdleated in Fw‘ 3
two eommumcate mth each other thmwrh the.
~water-legs 3 3. L |
D D indicate the two uppel drums, thelr re-.|

indicated in Flﬂ's 1 and 2.

| water-hne

1&131011 to the lower drum bemfrtrmngular as

connect these upper drums to the lower drum

" they being diagonally disposed, as mdleated
. and as would naturally be the condition in
consequence of the triangular dlspOf%ltlon of
~ the three outer drums. |

from the two upperdrumsinwardly and down-
wardly to the central dram. Tubes 5 are
~ wholly submerged, whereas the tubes 6 are

not submerged at their upper ends, they lead-

tubes above the water-level. A main steam-

pipe 7 connects the two upper drums, this
 pipe extending through the heads of these
drums mwardlv and horlzontally for some dis-
tance and the upper surfaces of that portion -
of the pipes inside of the drums being perfo-

rated to serve as dry pipes or steam- -separas-
tors, their location being of course in the
steam-space above the water-level thus tak-

~ ing the place of steam domes or drums of or-.
30
‘water-glasses, one being provided for each of

- _these upper drums D D as shown in Figs. 1,

dmary boilers. - The numerals-8 8 indicate

2, and 3.

stands 1 1 for holdm-:r or supporting the til-
Angle-bars 12 12 form stiffening-rings

There is also tiling. |

-~ . the upper drums just inside of the tubes
- which connect said drums is the tiling 13 13,

- and extending horizontally from the contral
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o pletely at the top, compelling the gases to go. 1 Water contamed in the eoﬂs

drum C to t;he tiling 13 13 i the tiling 14.
By means of these tlhnﬂ*s spaces 15 and 16 are

In the rear not only are the spaces 1515 |
.closed but-also there is tiling under the up-
- per drums D D from drum 130 drum, as at 17, |
to prevent the gases from havmfr a direct
. passage from the gr&tes up the stack without -
returning to the front through the passages:

or spaces 16 16.

T’he
Water-tubes 4 4

Tubes 5 and 6 extend.

per drums.-

| _re&eh

j-b01161 |

{ housing from intense heat.

| upper end of this feed-water coil a plpe 29
‘extends from the coil outside of the casing
| and discharges into one or both of the upper

| drums D, and this pipe or pipes 23 are pro-
formed above and below the tiling 14, re-

o Spectwely, and the spaces 15 are pmctlcally ;
- sealed in the rear by tiling in order to pre-.

55

-throucrh the passacres or spaces 16 16 toward |
the front as just explained, and to return
_thxoun'h the spaces 15 to-the stack 19.
C"wculaz‘?,on —The products of combustion
I f rom the two grates pass upward and toward
| the rear of the boiler beneath the tiling 13 13,
,-| thence returning to. the front through the- :
spaces-16 16 under the tiling 14 14 until they
reach the front of the furnace when they re-
‘turn from that point over the tiling 14 14,
‘passing . around and between the upper ba,nks_. |
of tubes 5 and 6 to the back of the boilerand

finally passing out through the stack. - The
'clrculatlon of the water throuﬂ'h the drums"
‘and tubes is indicated by the arrows.
water ascends from the lower drum B throu ogh
‘the tubes 4 4 to the upper drums: DD, then,
returning downward to the central or mtel-
mediate drum and from there through the
legs to the lower drum, and so on- contmu-
| ously, steam being accumulated in the upper

| portion of the drums D D. The steam gen-
‘erated in the lower drum, central or 1nterme-
diate drum, and water-lecrs connecting these
drums wﬂl find a proper and easy escape
through the upper tubes 6, which, it will be
f,remembered are unsubmern*ed they opehing

The

directly into. the steam- spaces of the two up-

- Feed- wa,te? hea?fefr —I‘he plpe 20 for psup-

| plying feed-water (shown at the leftin Fig. 1)
| preferably extends from front to rear of the

_ o b01ler and outside of the boiler-casing, it hav-
" There are two ﬂ'rates 9 9 one on each mde: |

of the lower drum B, and beneath them are
the ash pans or pits 10 10. As a convenient
~ means for supporting the tiling 2 2 the Z-bars
- 1111 areemployed, they being attaehed to the |
sides of the wrought-iron supports or steel |

ing a valve 21 at the forward end within easy

70
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This pipe enters the casing at point R
922, as shown in Fig. 3, at the back of the

It then passes upwmd in a zigzag or
circuitous route, forming the outer row of

105

coils or those lying next to the casing all the

‘way up from this point to the top of the boiler,
at which point the pipecrossesover and comes
downward, forming an inner row, the several
TOWS 1nterlock1n0' each other a,nd making a
:practwa;lly solid water-back. The obJect of
| these coils is not only to heat the feed-water,

At the extreme

shall be a circulation between the upper and

{ lower drums through the coils of the feed-

When water is bemcr fed into

pipes 23 and valves 24 at the extreme upper

end of the heater-coils. connecting the latter
‘to the upper drum or drums there would be

1 praetically no circulation through the heater- -
"Thus it Wlll be observed |

- | ‘colls when water was not bemﬂ' fed into the
~ that the tiling seals the back chamber 18 com- !

boﬂer, in which case the small quantity of
wht poqsﬂoly

110
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| vided with a. valve or valves 24. When not
| feeding water into the boiler, the valve or

I20

| valves 24 are to be kept open, so that there .
vent the gases finding an easy escape to the
" chimney without passing over and around the

-tubes & and 6, and it will be observed that water heater.

| the tubes 5 5. fmm a wall over the spaces 15 | the boiler through the heater - coﬂs, these
| valves ‘are to be closed. - It will be readily

| nnderstood that without the addition of the

125
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become exhausted or forced downwardly

throughthe coilsinto the lower drum, thereby
exposing the heater-coils to intense heat with |

the liability of their burning out. A blow-
off pipe 25 leads out of the lower dram and
1s provided with a valve 26, and the feed-wa-
ter pipe preferably ter mmates downwardly
just above this blow-off pipe. |

It may be said in conclusion that the con-

struction and disposition of the parts of the

boiler are such that a maximum of heating-
surface is exposed, and at the same time the
products of combustion are to a large extent
concentrated and brought directly 111130 con-
tact with this maximum area of surface.
like manner it is obvious thatl the various
parts are compactly assembled, so that the
boiler 1s of comparatively small size in com-
parison with its extensive area of heating-sur-
face and grate-surface. Mention has already
been made of the facility with which access

may be gained to the interior, the large grate

area, and numerous other features of superi-
orlty, and hence furtherallusion to them need
not be made. |

It is evident that shfrht changes might be

resorted to in the fmm and armnﬂ'ement of

the several parts described without depm ting

from the spirit and scope of my 1nvent10n |

and hence I do not wish to be limited to the
precise construction herein set forth; but

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, ig-—

1. In a water -tube boiler, the combmatlon
with a central or mtermedmte drum, of a se-
ries of drums in triangunlar relation with one

another around this .intermediate drum wa-

ter-tubes connecting the drums, a portion of
sald tubes being submerged and a portion
above the water- 1evel -

2. In a water-tube boiler, the combination
with a central or mtelmedlate drum and out-
side drums in triangular relation with respect
tooneanother, of tubes connecting said drums

-~ and a pair of grates on eitherside of the me-
~ dian line of the furnace, whereby all of the

drums in triangular relation are exposed to
the products of combustion.

3. In a water-tube boiler, the combination
with & central or inter_mediate drum and out-
side drums in triangular relation with respect
tooneanother, of tubes connectingsaid drums
and a palr of grates on eitherside of the me-
dian line of the furnace, whereby all of the
drums in triangular relation and the tubes
connecting the outer drums directly together
are exposed to the products of combustion.

4. In a water-tube boiler, the combination
withacentral or mtermedlate drum and three
outer drums and water-tubes conneecting all

four drums, of combustion-chambers placed_

on each '%1(16 of one of the drums. |
5. In a water-tube boiler, the combmatwn

with acentral or interm edmte drum and three

outer drums, and water-tubes connecting all

~ four drums, of combustion-chambers placed

In i

-

" on each side of one of the drums and an outer

casing lined with non-combustible material.

6. In a water-tube boiler, the combination
withacentral or intermediate drum and three
outer drums in triangular relation with re-
spect to one another, of tubes connecting the
drums together cer tain of sald tubes bemn*
above Lhe water-level, of a main steam-plpe
extending into the S-tem:n-spaee of the two up-
per drums, a portion of said steam-pipe in-

side of the drums being perforated on their

upper surface, wher ehy to act asdry pipesor
steam- Sepamtmb

7. In a water-tube bmlet the combination
with a central or 111telmt,dlate drum, a-lower
drum beneath the latter and two upper drums
arranged above and at either side of the cen-

tral or intermediate drum, the three outer

drums in triangular relation one with an-
other, of water-tubes extending from the two

‘upper drums to the lower drum and from the

two upper dr ams to the centml or I nfeIme-
diate drum.

8. In a water-tube b011e1 Lhe eombm%tlou
with a central or inter medlate drum, a lower

~drum beneath thelatter and two upper drums
arranged above and at either side of the cen-

tral or intermediate drum, the three outer
drums in triangular relation one with an-
other, of water-tubes extending from the two
upper drums to the lower drum and from the
two upper drums to the central or interme-

diate drum, a portion of these latter tubes
being submerged and the remaining pmtlon

above the watel-level

- 9. In a water-tube boiler,
with a central or intermediate drum, a lower
drum and two upper drums, said outer drums

the combination

/0
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in triangular relation with one another, of

tiling extending diagonally from the lower

drum to the two upper drums, tubes connect-
ing sald drums and located below said tiling,
and horizontal tiling extending from the di-
agonal tiling to the centlal or 1ntermedmte
drum |

10. In a water-tube boiler the combination
with a central or intermediate drum, a lower

drum and two upper drums, said 0111361 drums
in triangular relation with one another,

tiling extending diagonally from the lower

110
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of

drum to the two upper drams, tubes connect-

ing sald drums and located below said tiling,
horizontal tiling extending from the diagonal

120

tiling to the central or intermediate drum and

tubes leading from the upper drums to the

central or intermediate drum, said tubes con-

stituting a wall above the Space between them

and the tiling.

125

11. Ina Wdtel tube bOllBl the combination -

with a central or inter medla,te drum, a lower

‘drum and two upper drums, said outer drums

in triangular relation with one another, of
tiling e*ztendmw diagonally from the lowel
drum to the twe upper drums, tubes connect-

ing said drums and located below the tiling,

hOI’IZOthI tiling extending from the diagonal

- tiling to the eentml or 1nte1med1ate _drum
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tubes '1e'a,d1ﬂg‘ fie'ln the upper d'rujmsj'te the

central or intermediate drum, said tuabes con-

stituting awall above the spe,ee between them
and the tiling, and tiling extending across

vermea,lly at the rear of the furnace and clos-
ing the space above the horizontal tllmrr andf.._

' jbetween it and the upper drums. -

12. In a water-tube boiler, the eombmamon

with a casing, of a feed-pipe bent back and
forth in parallel arrangement across from op-
posite points within the casing to form one
- row and then in similar arrangement oppo-

~ site the spaces between the folds of the tubes

______ I 5

in another row so that the tubes of the two.|
rows-interlock -to-form-a-practically -solid-{-

fmmmmmmemmmmmEmmmmmmmsmmmmmmmmmmmmmmmsmmmmmsmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmsmmmmmm=mmmmm=m=m==mmsmm==m=m=sm=m=mm=ms=m=smmsms=msms=sdmmmm=s=mm=m==m=-=m=m=;m-=m=m=ms=;m'"=mm;mm;=-=m-=m=;m-=m-=-m=m=m=-=mssmm;=-=m-=s=;m-=m-=‘s=sm;=m=-=m;s;sm;=-=m-=s=;m-=m=‘s=s;=m===== :::i;m;=;==m=s=s=m======;: s:m«2d:m==n

water-back for the pwteetlon of the casmn'
from intense heat. |

13 In a. water tube b011e1 the emnbl natlon

with a casing, of a feed-weter plpe coﬂed in
interlocking rows close to a wall of the cas-
ing and tahncr for deflecting the heat in the
_d1reet10n towald sald feed—watet or heater
eoils. | |

14.. In a wetel tube bmler the combmetwn

| with an outer casing, of sheet metal lined with
non-combustible material, of drums, combus-
tion-chambers and heater-coﬂs arranged in
;mtellockmg rows and located close to the
‘rear end of the casing and tiling WhICh de-
-_..ﬂeets the products of combustwn in a du'ee-

1;101:1 toward smd emls

PHILIP J KEENE

In presence of—
LOCKE PERFITT

................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................
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