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UNITED STATES

EDWIN GRAY RUST OF PUEBLO

WATER TUBE BOILER

o .::PECIFICATION formmg part 01: Letters Patent No 698 323 dated Apul 22 1902
| | | APPhcatmn filed Nnvember 14, 1901 Sena,l No. 82 211 | e

(Na model )

To a&ZZ whom it ::na;y CONCEPTL:

- BeitknownthatI, EDWIN GRAYRUST a,e1t1--
 zen of the United States, residing in Pueblo |
. Colorado, have invented eeltam Improve-'

ments in Water-Tube Boilers, of whleh the

- following is a Speelﬁcablon

.10

My mventlon relates to certain 1mprove—

ments in steam-boilers having for its object
the provision of a Water-tube boiler which |
while occupying a minimum of space shall

have a relatively large heatmn'-surfa,ce, at the

same time being ef:lelent in Operatwn a,nd of .

- -an inexpensive constructlon

- 20

-of the ba

- A further object is to utilize certmn of the

water drums and tubes for the Support of one
le-walls, . -

‘These objects I attain as heremafter set

forth, reference bemﬂ' had to the aceom pan} .

ing drawmﬂ's in whmh—-—-

. .proved boiler; and Fig. 2 is a vertical see-

25

30
fractory lining o'.

35

40

‘tional view taken on the line 2 2, Fig. 1.
| drawings, A is the boiler set-
ting or casing, usually of brick, and support-
ed in the present instance on concrete foun- |
- dations a.

In the above

‘This casing projects in front of
the boiler proper to form the furnace B, this

latter, together with the whole interior sur-

face of the ca,smg, being prowded with a re-
~ The grate is represented
at b, and at its inner end is the bridge-wall &'
| Carried on any suitable flamework around
which the casing or setting is built are two

drums C, and above these, at the top of the

casing, are two others C’ of similar construe-

“tion, while water-tubes ¢, preferably all of
- the same length,
nect the two paus of drums, respectively.:

ettend' between and con-

The tube-sheets of these drums are prefer-

ably of the construction set forth in my ap- |

- plication for patent No. 81,420, filed Novem-

45

50

ber 7, 1901,

msta,n(,e

The lower drums C are connected by a hori-

zontal series of water-tubes ¢?, while the up-
per drums, owing to the requirements of wa-
ter circulation, are connected by a series of

- curved tubes ct, in addition to which there

.CI

FID‘HIG 1is a vertical sectwnal view taken |
-throun'h the drums and furnace of my im- |

each sheet bemcr pressed out, so
~ asto forma number of plane surfaces ¢, into
each of which enter a series of the tubes C,
- each series. conmstmﬂ' of four in the pr esent

upper droms.

fractory material extending between and Vi

somewhat above the two drums C is mounted . .
a smaller drum D, while directly above this .

| latter is a drum D" -carried by the frame- = -

CoLORADO; R

PATENTOFFICE-:'m ,

_: .;ue two sets of steam plpes 05 Gonnectmg Sald |
Upon-a wall of suitable re- - - -

work of the boiler a,t a level below the drums. - |

~The tube- sheets of these smaller drums

are of a construction similar to that of the -

of vertical tubes d..

drum D’.

‘drums C and €', and they, like the larn‘el'i- o
pairsof drums, a,lf-:o are connected by a series, -
Each of the above se-
‘ries consists of two tubes spaced in the pres- 65 -
‘ent instance about three inches apart, the -~
‘space so formed being filled with a refrac-__".f:_- S
| tory wall or paltltmn K, which extendsacross..
the boiler-casing and flom the drum D to the_-z-_ o

70 T

The lower drum D is: eonnected by a serles_i_;if. |

of tubes d’ to the drum C farthest from the

furnace B, while two series of tubes d? and

d® extend from the upper portion of the -
dram D’ to both of the drums (V, the tubesof

each seriesalternating with each other These A

two drums D and D/, Wll’.h the refractory par-
tition E between them serve as a baffle-wall

to direct the produets of combustion from the

furnace, so as to secure most efficient action,
‘there bemw a second baffle-wall E, 'ca.1rled_ BT
on hollow ‘i"lI‘deIS and channels ¢ and e, re- -
‘spectively, extendmf—r downwardly from the -
i top of the boiler-casing just back of the rear
drum C’ and its tubes. R
‘the stack is made betweon this latter drumi-ﬁ_ o
‘and the rear wall of the casing. L -

‘The conneection F to

' _30-,- |

The boiler is provided with “the eustomary : ,
water-column ¢, and, besides the fire and ash

“doors a® and af, there are a number of doors
a’in the bmck casing pIOVlded for the pur- = -

pose of facilitating inspection and cleaning.
In operation- the hot cases from the turnace_ o

pass out between the first set of tubes ¢, and
after striking the tubes d on the front face of

and d3. From here the gases are directed

down around the rear set of tubes ¢, between

and around the drum D', with its back set of
tabes ¢ and the rear ba; ﬂe wall E'. Passing

back between the rear set of tubes c, they

the baffle- wall E rise through the space be- |
tween said wall and the: front of the casing
A, finally striking the bottoms of the upper

|.drums ¢’ and passing between the tubes d? : S
100

i3 .:- .,: |
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finally rise between the wall E' and the back
wall of the casing to the stack F. Buch a
course of the pr oﬂuctb of combustion will give
rise to a circulation of water in the bmlel , &S
indicated by the arrows. Thus from Iig. 1
it will be seen that the water will rise through
the front set of tubes ¢, and after entering
the first drum C’ will pass through to the
tubes ? into the drum D’ and down through
the tubes d into the dvam D. I‘rom here it
flows through the tubes d into the rear drum
C and rises through the rear tubes ¢ to the
rear drum C’.

It will be noted that by the construction
shown I am enabled to effectively utilize the
space for heating-surface in which it was for-
merly customary to place a baffle-wall, at the
same time employing the tubes in said space
to support a relatively thin and light parti-
tion.
crease the available heating-surface of the
boiler withoutoccupying any more space than
is ordinarily taken by a boilerof muchsmaller
capacity. DBy the use of the peculiar con-
struction of tube-sheets I am enabled to use
straight tubes all of the same length between
each pair of drums, by this means reducing
the cost of manufacture and making it possi-
ble to easily and quickly remove and replace
any one of the tubes.

I claim as my invention—

1. The combination in a water-tube boiler,

of two pairs of main drums having water-

tubes extending between them, with a third
pair of drums smaller in diameter than the
main drums and placed parallel to them, said

- smaller drums also having tubes whereby

40

45
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thev are connected and bem o above the lower
and below the upper of said main drums, sub-
StaLt1a113 as described.

The combination in a water-tube boiler
of upper and lower maindrums having tubes
extending between them, with an auxiliary

set of drums lying parallel to the main drums-

and also having tubes extending betiwveen
them, said auxiliary setof drums being above
the lower and below the upper of the main
drums, substantially as deseribed.

3. The combination in a water-tube boiler,
of upper and lower main drums having tubes
extending between them, with an auxiliary
set of drums also hmmw tubes connecting
them and placed above the lower and below
the upper of the main drums, said auxiliary
set of drums being parallel with and connect-
ed to the main drums and of less capacity
than the same, substantially as described.

4. In a water-tube boiler, the combination
of two pairs of main drums, substantially ver-
tieal tubes connecting the members of each
pair, a pair of auxiliary drams below the up-
per main drums and above the lower main

drums, said auxiliary drums being parallel to .

In this manner I very materially in-

698,323

salid maindrumsandalsohavingsubstantially
vertical tubes connecting them together, with
a baffle-wall supported by the lower of said
auxiliary drums, substantially as desecribed.

5. In a water-tube boiler, the combination
of two pairs of main drums, water-tubes con-
necting the members of each pair, a pair of
auxiliary drums between said pairs of main
drums, and also having water-tubes connect-
ing them, said auxiliary drums being above
the lower and below the upper of the main
draums, and a baffle-wall supported by the
lower auxiliary drum and extending between
the tubes thereof to the upperauxiliary drum,
substantially as described.

6. In a water-tube boiler, the combination
of two pairs of main dmms, water-tubes con-
necting the members of each pair, a pair of
auxiliary drums between said pairs of main
drums also having water-tubes connecting

them, said auxiliary drums being above the

lower and below the upper of the main drums
and paralle! to the same, and a baffle-wall
supported by the lower auxiliary drum and
extending between the tubes thereof to the

upper auxiliary drum, said auxiliary drums

being of a diameter less than the main drums
and bem g connected thereto, substantially as
described. |

7. In a water-tube boiler the combination
of two pairs of main drums, a series of water-
tubesof equallength connecting the members
of each pair, auxiliary drums parallel to and
between said main drums, also having tubes
of equal length connecting them, tubes con-
necting the lower of the auxiliary drums with
the lower main drumns, and tubes connecting

the upper auxiliary drum with the upper

main drums, substantially as deseribed.
S. In a water-tube boiler, the combination

of a furnace, upper and lower main drums

having water-tubes connecting them, auxil-
iary drums of smaller volume between said
main drums and also having tubes connect-
ing them, with meansfor causing the hot gases
from the fur nace to rise Vertwally arotl nd the
tubes of the front pair of main drums and
after passing between the upper main drums
and the upper auxiliary drums, to flow down
between the tubes connecting the rear main
drums and the tubes connecting the auxiliary
drums, said means finally causing the gases
to pass over the lower rear main drum and to
enter a conduit connected to the stack, sub-
stantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

EDWIN GRAY Ik US’T‘
Witnesses:

AXEL Il. IIELANDER,
JAMES If. CHAPMAN,
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