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To all whom it may concern.

- Be it known that I, LAURIE M ‘\IOYES, &
~ citizen of the United SL'IJJBS residing in the:

city of Philadelphia and State of Pennsylm-

“nia, have invented certain new and useful
Im provements in Water-Tube Boilers, where-

of the following is a speclﬁcatlon, reference
being had to the accompanying drawings.

My improvements have reference to the po--

sition and amanﬂ'ement of the drums of s

Dboiler which in its broad principle resembles
that of the familiar horizontal water-tube
They also relate to a novel arrange-
ment of the water-bubes of such boilers, and

type..

particularly to the uppermost; pOI‘thIl of the
bank thereof, and also to the grouping of
these tubes with reference to each other.

By means of these improvements I obtain
both increased economy in the generation of

steam and a lessening of the cost of the man u-
facture of the bmlel

In the accompanying drawings, I‘w'u.le 1 1S
a longitudinal vertical section of a boiler con-
structed in aceordance with my invention.
Fig. 2 is a vertical cross- section of the same
Fig. 3illustrates
an cllte1 nativeconstru cbmn of th ¢ partsshown

“in the upper left-hand corner of Fig. 1.

30

_ . Bisa stea,mnmld wa-
C is a steam-drum. All of these

Ais a Wﬂ:tel drum.
ter drum.

drums are arranged transversely to the di-

_ rection of the dmft through the furnace.

35
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 leg with the steam-and-water drum B.
‘this latter drum are alsoreceived the forward
‘ends of the Watel-tube% of the auxiliary bank.

D 1ep1 esents the main bank of water-tubes

for ming the primary heatmmsmface of the
_boﬂel -

H is a bank of &11“;11131“}7 Wﬂ.t@l tubes situ-
ated in line with and unmedlately a,bove the
main bank D.

K represents the front water-leg, mto which

are received the forward ends of the water-
tubes of the main ba,nk Tor this water—leff

may be substituted a series of manifolds.
- is the corresponding rear water-leg, into
which are received the rear ends of the wa-

ter-tubes both of the main bank and of the

auxiliary.bank. For it likewise may be sub-
stituted a series of manifolds. _
short tubes Il connects the forward water-

nace, of which ¥ is the grate.
Jorid O‘G-W’LH of the furnace.

A series of |

Into.

' Lhe steam-and-water drum B Wlbh the steam-
drum C and passing msnzle of the wall of the
'[urn‘we

K 15 the outlet from the steam-dmm

55

T. is a series of short vertical tubes con-

neetmﬂ' the steam- dtum C mth the water-
drom A ‘

The upper or ausiliary bank of water-tubes

Go

is interrupted and divided into two portions

by an intermediate transverse water-chamber
M, which may take the shape either of a wa-

tel leo or a series of manifolds or a sma,ll

tmnsvelse drum. N isa series of short ver-

tical tubes connecting this inter medmte wa-

ter-chamber with 1311@ water-drum A. O isa
series of tubes connecting the rear water-leg
G with the mud-drum H'. . All of these drums

are suitably built into the walls of the fur-
Q is the

br 1do*e walls, and S the outlet-flue.

In the alternative conatruction: shown in

Fig. 3, I, as before, represents the front wa-
tel 1eg‘, which is connected with the steam-
and-water drum by the tubes H.  Instead,

79

| R R’ R*are baffle -

15

however, of the forward ends of the auxiliary )
bank of ‘Wwater-tubes being received directly -

into the steam-and-water drum they pass to

8o

the front water-leg, being interrupted, how-
ever, by a forward transverse water- chamber

U, which is connected directly with the steam-.

and-water drum by aseries of vertical tubesT.

The course of the hot air and products of

combustion through the furnace, as indicated
by the arrows, is upward from the grate,

through the fmwa,ld half of both bauks of |

Watel-tubes over the baffle-plate R, down
through Lhe same water-tubes nunder the baf-

'ﬂe-pla,tes R', thence up again through the

tubes and oub of the flue S

The feed-water is preferably 111131'1)(11106(1
into the water-drum A, from which it sinks
into the water - ch‘mmbet M, whence it is
quickly drawn into the main circulation of
the boiler, passing back through the rear por-
tion of the auxiliary bank of tubes into the

90

95

rear water-leg @, thence forward through the

.main bank of tubes to the forward W&tel-leﬂ*
The steam which has been generated is -

B,
then dischar oged into the steam and - water
drum ‘B.

J 18 a series of tubes 4::01111@0tm'fT the top of :md wa,tm cdrom 18 so placed w:lth 1efelence

L6 Wl].l be noticed that this steam-

[00
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- the forward and rear extremities of this bank
This enables me to employ a fur- |

0

~ being directly connected with the water-drum,
and the water-drum being directly connected

35

40
~one drumn two or more of these functions. I,

‘Thowever, provide separate drums for con-
45

50 _ _ _
funection, by which arrangement I am enabled

55

60

B

rying fluctuations of the water-level. From
this drum B the steam passes, by the tube J, |

are regulated by the unit of power in the
three of these transverse drums are not only

above the level of the heating-surfaces of the |
water-tubes, but are also contained within

of tubes.

‘in its most advantageous position. Each of
these three drums occupies a separate and |

body of water within which all fluctuations
‘may occur above the limit of safety. The

of the furnace and most advantageously situ-

‘the most advantageous arrangement for ob-
taining dry steam. o

to the water-level of the boiler as to leave al- '-i

most all of it free to act as a separation-
chamber, in which the steam may be {reed
from its water of entrainment, which func-
tion it can perform notwithstanding the va-

to the steam-drum C, from which it is avail-
ableforuse. Theentrained water from which
it has been separated is free to return from
the steam-and-water drum B, by the auxil-

iary bank of tubes E, to the intermediate |

erence to each other differs from the custom-
arrangement in an important respect,

ary « 2
which I will now describe.

arrangement corresponds in a general way to

the usual grouping of staggered tubes with,
however, this important difference, that be-

tween each of the adjacent vertical lines of
tubes a clearance-space is left, through which
the proditcts of combustion can pass tvithout

direct impingement upon any of the tubes,
while, on the other hand, if the group of

water-chamber M, from whence it either re-

turns to the water-drum A or reénters the ’

circulation in the boiler. S
The dimensions of the three drums A B C

boiler. It is further to be noted that all

‘tubes be divided into horizontal lines no such

with or slightly above the lower edge of the
next row above it. ‘1lxe ecol
and -material which is obtained by stagger-

the vertical lines representing, respectively,

ing the tubes is well understood. Heretofore,

reverse the arrangement which I employ—

nace of no greater length than the bank of

“tubes and atthe same time to place the drums |

in the most economical position possible. It
is also to be observed that a complete circuit

been left between the tubes, but no vertical
passage-ways. The result of this arrange-

ment has been that the ascending flamnes car-

forced to impinge at every turn directly upon
the surfaces of the tubes around which they

is formed by the tubes and the three drums,

the steam-and-waler drum being directly con- |

nected with the steam-drum, the steam-drum

can only pass by deflection. I have discov-
ored that this tends to cause a too sudden cool-
ing of the flames, resulting In an appreciable
1oss of combustion withaconsequent decrease

with the water-tubes, which at their forward
extremities are directly connected with the
steam-and-water drom.

Important advantages flow from the partic-
ular collocation of the large transverse drums
as they are organized in my invention. It
will be observed that each of these drums
performs a separate function. It has been
customary in boilers of this type to unite in

this that I have provided the vertical passage-

way,as just explained. The increase of space

which is thus required is entirely made up
for by correspondingly decreasing the spaces
hetween the horizontal rows,

As will be seen by reference to Iig. 2, the

corresponding horizontal spaces exist, the up--
per edge of one line of tubes being coincident -

rying the heated products of combustion are

‘of the efficiency of the boiler, 1t1s to avold

The passage-

o

75

8a

The economy of space

‘however, it has been customary to precisely

| that is to say, horizontal passage-ways have
90

95

100

105

ways which it has hitherto been customary to .

| preserve between these horizontal rows in or-

‘der to leave space which has been supposed

taining the water-supply, for allowing sepa-
ration of the steam from the water, and for
containing the steam, each of which is placed

distinet level and each is confined toits own

the tubes I have found to be unnecessary, as

if the passage-ways are left in & vertical di--
rection this cleaning can be equally well ac-

| complished by introducing throu oh these ver-
| tical spaces the steam-jets which are com-
' monly used for the purpose of cleaning.

Having thus described my invention,
claim— } ' |

to considerably reduce the diameter of the
drums, adding to the safety and efficiency
and reducing the cost of the boilers.

The water-drum is in one of the cooler por-

verse steawm-and-water drum; a transverse
water-drum; and a transverse steam-drum,
a1l of said three drums being situated within

tions of the furnace and is above the level of
the heating-surfaces, so as to provide a large

steam-and-water drum is in a hotter portion
ated for allowing the separation of the water

of entrainment from the steam. The steam-
drum is again placed in the rear, affording

the walls of the furnace, the steam-drum be-

situated in that part of the furnace which is
‘exposed to the least intense heat, substan-
tially as described. o -

to be necessary in order to clean outside of

ing wholly above the normal water-level and
125

110

115

1. In a waber-tube boiler, the combination -
of a horizontal bank of water-tubes; a trans- .

120

2 “In a water-tube boiler, the combination

' of a horizontal bank of water-tubes; & trans-
verse steam-and-water drum; a transverse

| water-drum; a transverse steam-drum, all of

The grouping of the watel'-tllbes with ref-

said three drums being sitnated within the

130

walls of the furnace; and a vertical baffle -
bridge-wall extending down from the roof of




Water tube, Hearward!y declmed _
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tHd i‘ﬁi‘r’ﬁi,%eaﬁﬂ Wetectmfr the steam-drom- 111&1*37 b::mL of Watel tubes, substantlally as__-

from the most 1nteuse heat of the furnace,_

substantially as described.

3. In a water-tube boﬂer the co'nbmﬂtlon'

of a 11011z0nta,1 bank of Wa,ter tubes a trans-
Verse %teamﬂand-wctter drum;

walls of the furnace, the steam- dram being
protected from the intense heat of the furnace
by the water-drum 1mmedmtely below it and

1, substmtml]y as described. .

15

20

L. In 1 water-tube boiler, the combmamcn

of a horizontal bank of W’Ltel‘ tubes; a trans-
verse steam-drum wholly above the normal

water-level a transverse steam-and-water

drum l'u'rrely above the normal water-level;

and a transverse water-drum largely helow
the normal water-level, all situated within:

~the walls of the fumace, substlmtmll y as de-

25
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40

45

.
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seribed.
© 5, Inawater-tube boﬂer, a horizontal bank

of water-—tubes, a transverse steam-and-wa-

and a
all’ Sltlmted within
and connections by

ter drum; a transverse water- drum;
Lmnsvelse ste&m—drum
the walls of the furmee

means of which the watel tubes and the thr ee'
transverse drums form a complete cireuit,

substantially as deseribed. -
6. In a water-tube boiler, the combmatlon

of a bank of horizontal water-tubes, connected
at both ends by water-legs or manif olds; three

transverse drums situ q,ted all above fmd with-

in the vertical lines determined by the bank

of tubes and the water -legs.or manifolds; and

conneutwns by which the three drums are

brought into (,omplete circulation with each

other and with the w'a,ter -fubes, substautmlly

as descrlbed

7. In g mter tube boiler, the combmatlon_
of a transverse water-drim sztlmtetl near the
rear thereof; abandof water-tubes connected |

alboth e\tremlmes by water-legs or manifolds,
and all below the level of the water-drum;

“connections between the water-drum and the

rearward portion of the group of water-tubes;
a trangverse steam-and-water drum mtuated

above and connected with the forward pOr- |

tion of the group of water-tubes; and a trans-
verse steam-drum wholly above the normal

‘water-level and having connections with both
the steam-and-water c11 um and with the wa-

ter-drum, substantially as described.

S. In a water-tube boiler, the combination
of a transverse water - dlum, a transverse
steam-and-water drum; a transverse steam-
drum; a primary bank of water-tubes con-
nected at their extremities by water-legs or

manifolds; an auxiliary bank of water tubes.

1mmedmtel3 above the primary bank; con-
nections respectively between the forward

- water-leg and the steam-and-water drum, the

steam- and water drum and the steam- drum
the stéam-drum and the water-drwn, and the
water-drum zmd the Trear portmn of the aux-

a tmusverse_
~water-drum; a transverse stemn drum, all of
said three drums being situated mihm the

steam-crum,

ter- len*s or

described.

9. In a water- tube. bmler the combumhon'

with the drums, a primary bank of water-

being interrupted and chvlded into two por-

_tlons by a transverse water-chamber; and
‘eonnections between said water-chamber and
the water-drum, substantially as deseribed. -

10. Ina watex -tube boiler, the combination

of a transverse water - dmm 8 transverse
8o

steam - and - water drum; and a fransverse
steam - dmm all mtuated above the waler-

nected at their extremities by water-legs or

‘manifolds; connections between the forward_ '
water-leg or manifold and the steam-and-wa--
ter drum; an auxiliary bank of Waterﬂtubes
1mmed1ately above the primary bank, in di-
rect communication at their torwwd ends
water drum and entering
“at their rear ends the rear water-leg or mani-
folds; an intermediate transverse water-
chamber dividing the said auxiliary banlk into
two portions; connectmns between said in-

with the steam-and-

termediate water-chamber smd the water-

drum, the water-drum and the steam-drum,

the .steam-drum. and {he steam- ancL—water
drum, substantially as desceribed.

1L In a water-tube boiler, thecombumtlon'
of a transverse water-dram; a transverse

steam - and - water drum; and a transverse

ing at both extremities the front and rear we

Wﬂtel drum, substantially as desecribed.
12. In a water-tube boilér, a bank of si imple
direct-cir culation water- tubes with a dls.tmb-

‘uting-chamber, such as a water-leg or mani-

fold, at bofth ends of the bank, Lhe satd banlk

bemﬂ composed of a vertical series of hori-

zontal rows of parallel tubes, the tubesin each

horizontal row being reg ularly staggered with
reference to those in the proximate rows, the

vertical proximity of each such row to the row

‘next to it being such thatthe u ppermost edge -

of each of the tubcs composing it is situated

| in a higher horizontal plane than that of the

l

all swua,teﬂ above the watler-
tubes; a prmmry bank of water-tubes con-
nected at their extremities by water-legs or
‘manifolds; connections between the [orward_ -

water-leg or manifolds and the steam-and-

water rlrum an auxiliary bank of water-tubes
1mmed1&tely above the primary bank, enter |

manifolds; an intermediate tmns-'
verse wﬂtter chamber dlmdmw the said auxil-
lary bank into two por tlons and connected
‘with the water-drum; and a
ward transverse water- chamber similarly di-
viding the said auxiliary bank and connected

with the steam-and-water drum; and connec-
“tions between the water-drum and the steam-
drum, and the steam-drum and the steam-and-

tubes with their connections at both ends;
an auxiliary bank of water-tubes situated

above said primary bank, said auxlhary bank

tubes; a pnmm y bank of water-tubes con-

90

95

100

110

second or for-

115

120

125

130
lowermost edge of the tubes in the row next =

abovo 163 W]lll@ the houzontml dlstance be--

103'




10
- watler-drum; a transverse stea,m drum, all of

tween ‘nhe tubes in each row is such tha,t any | md three drums bemw situated within the .
agiven vertical series which results from the [ walls of the furnace; and a vertical baffle

regular superposition of the horizontal rows | bridge-wall extendmn' down from the roof of
fails by asubstantial clearance-space on either the furnace and protectmﬂf the steam-dram 15

sicdle to overlap the 0pposmn sides of the ad- | and the water-drum from the most intense
jacent vertlc.:ﬂ series, sabstantially as de- | heatof thefumace,substa,ntla,llyas desembed

sceribed. ]
13. In a water-tube bmler, the combination LAURE M. ‘\101 ES

of a horizontal bank of water-tubes; a trans- Witnesses: -

verse steam-and-water drom; a tla.mverse ] - G. HERBERT J ENKINS

JAMDS IL. LELL
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