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JOSEPII 11. MCDO’\TALD OF NEW YORK AND GEORGE Gr WORI‘IIIN(:TON OF
B BROOKLYN NE\V YORK

o -STEAM'-BO_I LER.

SPEGIFIGA.TION formmg pa,ft of Letters Pa,tent No. 692 , 062, dated J a,nuarﬁ;r 28 1902
| Applmatmn filed December 21, 19{]0 Semal T}Tn 40, 657 (No modal.)

- To all whon'b o may COnCertv:
"~ Be it known that we, JosEpE H. MCDON-

" ALD, of the city and county of New York,

and GEOR(JE G. WORTHINGTON, of the city of
8 Brooklyn,county of Kings, State of New York,

have mvented certain new and useful Im--
provements in Steam-Boilers, of which the

following is a complete c1];)601ﬁcatu:na refer-

-ence beuw had to the accompanymﬂ' dlaw-
1o ings.

The object; of our mventmn is to produce an |
- efficient, economical, and durable boiler, pref-

erably of the secmonal class, which, on ac-
“eount of its structural features and ‘the ar-
1 rangement of its various elements, is adapted
to generate a comparatively larﬂ‘e volume of
steam at relatively small expense, both with

respect to the eost of operation and Wlth re-.

spect to wear. |
20" In this ﬂ'eneral statement it may be ob
served that our boiler embodies particularly

certain improved means for applying and

“utilizing heat in the generation of steam for
prometlnﬂ* combustlon in proximity to the
25 boiler-tubes and for cleaning the tubes, and
thereby preserving the efﬁelene y of the boiler.

In the accompanying drawings, Figure Iis

a side elevation of our boiler 1nstalled but
exposed and partly in section. Fig. II is a
30 front elevation of our boiler complete, a Por-

tion of its'enveloping wall being broken away

and the headers of the b01le1 being shown
~with the caps and plugs removed. Fw* 11 is
aplan view of the boiler exposed Fw IV is
'35 a rear elevation of the same. Fig. V 1S a

front view of one of the front headels de-
‘Fig. VIis a simi-

tached and without caps.
lar view of a rear header detached Fig. V11
is a side elevatmn of a stuncr of pluws de-
40 tached. . - -

- Referring to the numer als on the dmwmgs,

1 indicates the tubes of the boiler, the oppo-

site ends of which, wspeetwely, are fixed

| within assembling members or headers, one
45 of the front he&ders 2 being shown in Fig. 11

and one of the rear headers 3 being shown in
Fig. 1V.  Both headers are shown assembled
wwh their connecting-tubes in Fig. I.

o headers not only aﬁord means of direct inter-
- go communication between the tubes therewith
assemb]ed, as W ell as Wlth 0the1 membels of |

These |

o the boiler helelnaftel refemed to but being
provided,

1esnect;wely, with cireular aper-
tures 4 and 5, opposite to and concentric with
the several tubes assembled with the respec- 55

tive headers, afford means not only for set-
ting the tubes in the first place, but also for
_Wa,shmn‘ or otherwise cleaning the interior of -

the tubes as often as 1eq111red When the
boiler is in operation, the several apertures 4 6o
and 5 are closed, as by screw-caps 6. |

Animportant feature of ourinvention con-
sists in arranging the tubes of the boiler ina

-Dlurahty of cueulm series, as clearly shown

in Fig. Il of the.drawings. DBy this arrange- 65
ment throughout the asaemblaﬂ'e of tubes is
pr ovided a series of combustion- ‘chambers de-
fined by the enecireling tubes, each tubeof the
series being sepmated from its neighbor by
a compa,ramvely narrow space. In “the con- 70.
struction illustrated the center of each com-
bustion- chamber around which the tubes are

‘oroupedisindicatedin Fig. II by the reference-

-_numemls 7, which respect.wely designate cir- -
cular apertmes formed by semmucular re- 75
cesses in each header. |
| formed onlyin the front wall of the furnace—

These apertures,

that is to say; in the front headers constifut-
ing said wall—are designed to aiford access
to the exterior sur faees of the water-tubes 1 8o
for cleaning purposes. For those purposes a
liose may ba introduced into them, and an air-

‘blast or other means may be ut111zed for re-
‘moving from them soot or other products of

combustlon When the furnace is in opera- 85__,

tion, the apertures 7 are kept closed, as by
-plun's 8, which may be simply shpped into

place and which for convenience are strung
together, as shown in Fig. VIL. By the ar-

ran ﬂ'ement of the tubes of “the boiler in cireu- 90

ClllELl groups defining among them a series of
combustmn chambers provision is made for
retarding the heated products of combustion
and unconsumed gases from the furnace as
they ascend or pass between the tubes of the g5’
boiler, so that within each group of tubes, as

in an ordinary combustion-chamber, a loeal

combustion is promoted. Consequently the
oases from the furnace instead of finding
ready passage around the tubes of the boiler 160
are retarded and made to pass from one com-
bustion-chamber to another, so that 1n pass-
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" the extent to which the heated _
combustion may be retarded in passing from

10

20

~ferred to; but it may be defined as denoting

25
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ing from the furnace to the stack they are | steam-drum 27 a pipe 28 communicates with

perfectly consumed and their availability for
producing heat developed. Itisobviousthat

products of

the furnace among the tubes and of promot-

1ng combustion of the gases from the furnace

is limited only by the number or extent of the
tubes employed. - | |
The arrangement of the tubes in cirecular
groups to constitute between them a series of
combustion-chambers may be secured by as-

sembling them otherwise than in the particu-

lar form of header illustrated; but in that

preferred forin of assembling member the cir-
cular arrangement of the tubes may be pro-

vided for by the staggered arrangement there-

in, as clearlyillustrated, for example, in Figs.

IIl and IV. The term ‘‘staggered arrange-
ment” is thought to be sufficiently understood
in the art to clearly indicate the structure re-

that disposition of the tubes in each header
in which the center of every tube is loeated
upon the opposite side of a longitudinal me-
dial line in the header from that of each next
adjacent neighbor. . |

~ The assemblage of headers 2 is designed to

~ be supported as on the front wall 9 of the fur-

30

35

nace; but it may rest partially upon the top
of theevaporating-drums 10 and 11,supported
oneupon theother, asby terminal uprights 1.2.
The front wall of the furnace is broken, as
usual, by furnace-doors 14 and ash-pit doors
15 and may be provided with asliding or oth-
erwise-movable door 16, covering the assem-
blage of headers 2. S '

17 indicates the grate-bars of the furnace,

- suitably supported, as by ordinary means, be-

40

low the tubes 1, so as to define between the

several walls of the furnace the usual com-

- bustion-chamber and ash-pit.

45

o

Adjacent to the rear wall 18 of the furnace

we provide a mud-drum 19, bedded, as upon
a bolster 20, and ada

_ The headers 2
and 3 are so arranged as to dispose the tubes
1 at an angle of inclination toward the head-
ers 3, each of which communicates, as through
a connection 21, with the interior of the drum

~~=—-19, into which, as through a pipe 22, the feed-
| - water of the boiler is supplied and toward

~ which the contents of the tubes 1 gravitate.

55
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25 Indicates a sliding or otherwise-movable

doorintherear wall 18 of the furnace, through -

which the headers 3 are accessible. |
The drum 19, being laterally coextensive
with the boiler and preferably projecting at
its ends a little distance beyond the ranks of
the tubes 1, is connected at its opposite ex-
tremities, as by pipes 24 and 25, with the
evaporating-drums 11 and 10, respectively,
above referred to. From the end of the drum
11 opposite to that at which the pipe 24 com-
municates a pipe 26 leads to one end of a
steam-drum 27, with the interior of which it

communicates. At the opposite end of the

pipe 25 communicates.

pted to support the as-
~ semblage of rear headers 3.

one end of the evaporating-drum 10 which is
opposite to that end thereof with which the
The pipes 24, 25, 26,
and 23 areall inclined so that their contents,
like those of the tubes 1, gravitate toward the
dram 19. The drum 19 is provided with a
blow-off pipe 29, and being located at the low-

‘est point of the boiler is properly styled a

‘“mud-drum;” batit may also be denominated

a ‘“‘feed-water receptacle,” since it receives
‘the feed-pipe 22 and is, being the lowermost
‘member of the feed-water circulatory system,

the receptacle into which alone cold water is
introduced. The feed-water circulatory sys-
tem embraces the drum 19, the pipes 24 and
20, the drums 11 and 10, the pipes 26 and 28,
the steam-drum 27, and the headers 2 and 3,
the several headers 3 communicating, respec-
tively, with the drum 19 through the connec-
tion 21 and completing cireculation with the
steam-drum 27 through pipes 30 and 31, re-
spectively. It may here be noted that serew-
caps 52 are located in the headers opposite
the pipes 80 and 31, respectively, and a screw-
cap 33 opposite each of the connections 21.
Each of the headers 2 is provided with a
vertical terminal portion 34, which is oper-

atively connected with the interior of the

steam-drum 27, as by pipes 35 and 36, respec-
tively, opposite to each of which in the header
is provided a screw-cap 37. In front of the
ends of the several pipes 85 and 36 within
thesteam-drum 27 islocated a deflecting-plate
38, by which steam generated in the tubes
1 1s deflected downwardly into the body of
water contained in the steam-drum, thereby
tending at the same time to eliminate mois-
ture from the steam and to heat and agitate
the water in the steam-drum 27, .

39 indicates the top wall of the furnace,
which,with the usual side walls,completes the
enveloping wall of the boiler. |

40 indicates a smoke-outlet from the fur-
nace, and 41 a non-conductive covering for
the exposed wall of the steam-drum 27.

43 indicates the usual dry pipe, and 44 the
steam-nozzle, through which steam from the
drum 27 is derived for service. @ °

47 Indicates a water-column communicat-
ing with the interior of the drum 27, as by
pipes 48 and 49. The drum 27 may be sup-
ported, as upon terminal uprights 50,

~In operation the boiler is supplied with
water at a required level, as indicated in the
column 47, and is replenished in the usual

| manner through the feed-pipe 22. The water

of the feed-water circulatory system is heated
and caused to circulate from the drum 19
through the pipes 24 and 25, the evaporating-

drums 11 and 10, and the pipes 26 and 28,

from the last of which it enters the steam-
drum 27, Passing from- the pipe 24 to the

| pipe 26, the water slowly traverses the length

of the drum 11, and passing from the pipe 25
to the pipe 28 in like manner traverses the

| length of the drum 10. Consequently all
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water which is supphed to the interior of the

drum 27 is heated practically to the boiling-

point and commingles with the water within
the drum 27 without tendency to reduce its
temperature, but, on the contrary, rather to
maintain the same approximately atthe point

30 and 31 and headers 3 with the boiler-tubes

and also down through headers 3 until met

~ by the rising water from mud-drum 19, and

- thence into the boiler-tubes."

_.15

20

drum 27 will not become cold enou gh to fall

into the mud-drum 19, but, on the eontmry,'
may flow up from drum 19 and into the lower
‘boiler-tubes.
ply of heated feed-water is afforded to the
tubes 1, wherein it is converted into steam,
which Uasseq into the steam-drum 27 13111011 gh-

By these meansa constantsup-

the pipes 30 and 31.
The employment of front and rear headers

- is preferred as affording means of construct-

-ing our boiler sectionally.

By their aid the

~ size of any boiler of the kind may be increased

25

30

- pense involved in such chanﬂ'ee is compara—'

35

ordiminished at comparatively small expense
by adding to or subtracting from the number
of headers, with their couespondmw tubes,

empioyed. The capacity of the several drums
which are employed in organizing the head-

ers and tubes together must be varied to ac-

commodate material changes in the number
of headers and tubes employed; but the ex-

tively light. |
“What we claim is—

1. The combination with a steam-drum and |
-system of water-tubes connecting therewith,
~of afurnace in operative communieation with

the tubes, and a feed-water circulatory sys-

The water in the bottom of the.
drum 27 communicates freely through pipes

The water from

| tem connecting at both ends wu;h the steam-

drum thmufrh the furnace, below its Watm-—
line.
2. The combmatwn with a feed-water re-

‘ceptacle and steam-drum, of intermediate se-

ries of water-tubes communicating with the
steam-drum, means of eommumcatlon with
the steam-drum water-tubes; and feed-water
receptacle, and members of a feed-water cir-
culatory system establishing operative com-
munication between the feed water system
and the furnace.

3. The combination with intercommunicat-

ing feed-water receptacle, water-tubes, head-

40

45

5°I

ers, and steam-drum, of a plurality of evapo- |

ratmn'—dmmseommumcatmﬂ‘at oppositeends,

.lesp@etwely, with the feed-watel receptacle

and the steam-drum.
- 4. In a boiler, the combination of its W&tel-

tubes, arranwed in circular series to consti-<

tute aseries of combustion-chambers through:-
out the boiler.

5. In a boiler the combination of its Watel-
tubes arranged in circular series, the several
members of ea,ch series being sepala,ted from
each other by compar atwely narrowdistances,
thereby constituting a series of well-defined

combustlou-chambers throughout the boiler.

6. In a boiler, the combmatmn of its water-
tubes a.uancred in cireular series, and clean-
ing-apertures located concentrically with the
ends of said series, respectively.

- In testimony of all which we have hereunto
subscribed our names.

- JOSEPH H. MODONALD
| GEORGE G. WORTHINGTON
Witnesses:
WM. H. DRAKE, |
FREDERIOK RAIOHLE
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