No. 772,297, - PATENTED 0CT. 11, 1904.

E. @ RUST.

BOILER.

APPLICATION FILED APR, 28, 1904, | .
NO MODEL,. | 3 SHEETS—SHEET 1.

3 -- 75
‘, LN l"gl;. * Uy 1 AN ' : A \ ASL
- . &:-
EA v J'z ‘i NA
.1:1(-1 | Q': / \ -
ok YT eV ey, & VA
AN SRR | 3
A ' AN A ~ :
113;1 ‘w., SR 'd Y

||||||||||




No. 772,297, - PATENTED 0CT. 11, 1904.
' E. 6. ROUST, o

BOILER.

APPLICATION FILED APR, 28, 1904, _
NO MODEL. | B | 3 SHEEBETS—SHEET 2.

]
111

[ o e i
——

- & - B \\Y:3
ppg— g,&u Z |
e & \@ c ¢ & & & o |




PATENTED 0CT. 11, 1904,

' E. G RUST.
BOILER

APPLIOATION FILED APR. 328, 1604,

3 SEEETS—SHEET 3.

NO MODEL.

™

&= /////////////////////////////////////////////////////////

-
hy
L

[T

N
L

///,. -

AN NT N

e

-

Y
)

,__, ._m\\

797 4_{}’
A

/ BSETR
- - »- ~y -.-‘ ] -
‘:‘ : L
» ﬁu‘ A
b W
o o :
" 7in

'y
_‘
7

N
2\
b Sl <2 %

//’////////////////////////////

TER

W

RO

H’J’

N}

A,

b | d/

i
T.

"\.. RN NN TR NN AN NN NN

R
\\\ﬁ\\ .«Y\\%\\\\\\\m\\\

y?zwv /zwza;.ccﬁZé? %
N A

AN
"

&/////////&

ﬁ§ \ \\ N R

é,%../,ﬂ/

=

i\ﬁ nﬂn..

ﬁ

,ﬁf///ﬁ/ _IIrIErsEsTI,r,€e,e,e,,T’:T /é?.,z.. ___,T,_,sT®tTx©
\/f\\\/&mﬁ;\ \/....%\ %\/,,,\ N /\%M./\“\\v/n% \%n% .M‘\ %V//M\ A

-_ ..ﬁ

m..,{rr #

_,1,\\

.....-
SIS
o

/V/

ize2

.

m&’ﬁmﬁ: .
bytees ClEEorveeps.

7

///\\\é

_No.,~77~2,297.

ézf%ﬁw

3 7W .

JIc

-



- No. 772,297,

UNITED STATES

Patented October 11, 190&.

PATENT OFFICE,

EDWIN GRAY RUST, OF ELK RAPIDS, MICHIGAN,

BOILER.

—

SPECIFICATION forming part of Letters Patent No. (72,297, dated October 11 , 1904,
| - Application filed April 28,1904, Serial No, 205 1329, (No model.)

Lo all whom it may concern,:

Be it known that I, Epwiny Gray RUST, a9

citizen of the United States, residing in Elk

~ Rapids, Michigan, have invented certain Im-
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18 a sectional elevation on the line 9 2,
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-brovements in Boilers, of which the following

i

1S a specification.

My invention consists more particularly in
certaln improvements in the arrangement of
the water-tubes extending between two pairs
of drums relatively to the other parts of a

boiler of the type described and claimed in
Letters Patent of the United States No.

698,323, issued to me April 22, 1902, and

more particularly contemplates such arrange-
ment of the tubes as to form a convenient and
reliable support to the baffle-wall. "

The object of my invention is to provide a
boiler of durable
including two upperand two lower drums con-
nected by rows of water-tubes and heated by
products of combustion delivered from a fur-

nace, and in the use of a novel form of baffle-

wall to so deflect the products of combustion
as to secure the best results with a minimum
floor-space, material for construction, and such
support for the baffle-wall as will avoid dis-
placement of same. These objects I attain
as hereinafter set forth, reference being had
to the accompanying drawings, in which—
Figure 1 is a sectional elevation of g well-
known type of boiler, showing my improved
form of bafle-wall between the two maln sets
of vertically-extending water-tubes. Fig. 9
Kig. 1,
further illustratinge a modified arrangement
of my improved boiler; and Fig. 3 1is a sec-
tional elevation of a special form of my in-
vention, the tubes being so arranged as to

~eliminate the greater portion of the refrac-

tory baffle-wall and themselves pertorm the
function of said wall.

In the above drawings, A represents a cas-
ing or setting, which in the present instance
18 provided with a forwardly-extending por-
tlon A’, serving as a furnace, which is pro-
vided with a grate ¢ and a fire-brick lining ¢/,
having in addition fire and ash-pit doors ¢’
and @”. The rear of said furnace opens di-
rectly into the main chamber of the boiler,

and compact construction, ,

hot gases pass.

within which are a pair of lower drizms B and
B" and a pair of upper drums D and D', the
drums B and D and B’ and D’ being respec-

tively connected by vertically-extending tubes

b and 4. * Inaddition there are in each of the
four drums series of openings, to which are
connected two series of tubes 0°, which are
curved at their upper and lower ends SO a8
to enter their respective drums perpendicu-
larly to the curved surfaces thereof. The
main portions of these tubes are straight and
extend in two substantially parallel planes
midway between the two sets of straight tubes
0" and J. _
place a baflle-wall 7°, of refractory material,
carrying this upon a supporting-wall 5" and ex-

tending it to a height practically the same as

that of the straight portions of said tubes, By
this construction I provide a substantiall Y gas-
tight wall between the tubes ? and ', so that

‘the products of combustion coming from the
furnace pass upwardly and around the tubes

b and also heat the front series of tubes 5

Passing between the curved upper ends of
this same series of tubes 2 the products of

combustion pass downwardly around the tub es

6" and also heat the second or rear series of

the tubes 2% between whose upper eunds the
At a point adjacent to the
lower drum B’ all of the gases pass between
the tubes 4" and flow around the lower edge
of a baffle-wall d, between which and the rear
portion @’ of the boiler-setting is left a space
connected to a suitable stack. -

In addition to the tubes above noted the
drums B and B’ have extending between their

adjacent surfaces a series of tubes 0%, while

the drums D and D’ are also connected by
an additional series of tubes #°, there being
also steam-pipes &' connected tothe upper
portions of said drums in the well - known
manner. If desired, the tubes 3* instead of
having their straight portions lying in two
planes may be so placed, as shown in Fig. 3,
as to have said portions lying in one plane.
With such an arrangement of parts the bafile-
wall of refractory material may be omitted
and the tubes 4* made to serve as the substan-
tially gas-tight baffle-wall.
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Owing to the fact that the tubes connecting
the drums D and B alternate with those coui-
necting the drums D’ and B, there are left
hetween the curved upper ends of the two se-
ries of tubes J° spaces through which the
products of combustion are permitted to pass
"1 their Jow from the portion of the boiler
containine the tubes & to the part containing
the tubes &' o _

Tn order that the products of combustion
may not be short-circuited by the openings be-
tween the curved lower ends of the tubes b,
] provide a wall 5° of refractory material,
which effectually closes such otherwise open
spaces between said tubes. In order to more
efficiently direct the products of combustion,
I provide a number of baftles 2. 0°, and 0" for
directing the hot gases as they rise around
tubes 5, and also other baffles, @” and d*, to fur-
ther direct said gases in their descent around
the tubes d'.

1 claim as my lnvention—

1. The combination in a boiler of a furnace,
pairs of drums of which each palr has a series
of tubes respectively connecting 1ts members,
auxiliary series of tubes respectively extend-
ing between and entering the drums of each
pair, the tubes of said auxiliary series extend-

Ing adjacent to each other, with means for

directing the products ot combustion from
the furnace into contact with the auxiliary se-
ries of tubes, substantially as described.

9. The combination in a boiler of two series
of main tubes, an upper and alower drum for
each series of tubes and auxiliary series of
tubes extending between each pair of drums,

 gaid auxiliary series of tubes extending ad-

40

Jacent to each other and forming a substan-
tially gas-tight partition between sald two
main series of tubes, substantially as de-
sceribed. -

3 The combination in a boiler of two lower

dyums and two upper drums respectively

45

ahove said lower drums, a series of tubes ex-
tending between each pair of upper and lower
drums, an auxilidry series of tubes extending
trom each upper drum to its respective lower
drum, said series of auxiliary tubes being ad-
jacent to each other and forming for the
oreater part of their length a substantially

oas-tight partition between the main series

772,297

of tubes connecting the drums, substantially
as described. |

4. The combination in a boiler of two up-
per and two lower drums, a series of tubes
extending from each upper drum to one of
he lower drums, a series of auxiliary tubes
extending between each upper druom and one
of the lower drums, said auxiliary tubes be-
ing relatively distant from the straight tubes
and being curved at each end so as to enter
the curved surface of the drums substantially
perpendicular thereto, a furnace, with means
for directing hot gases from said furnace up-
wardly around one set of straight tubes,

‘across the space including the upper ends of

the auxiliary tubes and downwardly around
ihe second series of straight tubes, substan-
tially as described.

5 " The combination of two lower and two
upper drums, two series of tubes respectively
connecting the upper with the lower drums,
o series of tubes connecting the two lower
drums and a second series of tubes connect-
ing the two upper drums, with auxiliary se-
ries of tubes connecting respectively cach of
the upper drums with one of the lower drums
and extending in the space between the
straioht series of tubes, a furnace and means
for directing gas from the furnace in contact
with the tubes connecting the upper and lower
drums, substantially as deseribed.

8 The combination in a boiler of two lower
drums, and two upper drums respectively
ahove said lower drums, a series of tubes ex-
tending between each pair of upper and lower
drums, auxiliary series of tubes extending
from the upper drums to their respective
lower drnms, one of said series of auxiliary
tubes projecting toward the opposite series
of auxiliary tubes, with a baftle-wall of re-
fractory material supported between said two
series of auxiliary tubes for deflecting the
products of combustion, substantially as de-
seribed.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses. |

"EDWIN GRAY RU®ST.

Witnesses:
FrEDERICK KLLIS,
RicaarDp W. BAGOT.
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