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Application filed March 38, 1909, Serlal Wo. 498,777,
Fo all whom i may cone 3?%* | dradt bafites _Eﬁ::*..med therein. On cne side,

e it lwown that ¥, B. F. Ebear, citizen
the Utitted States, fmd resident of W@@w
].p;,,ﬁ} i1 the eounty of Middlesex and Slat
of Weow oy, have iny ented osriam ﬂ@‘*}v
and usefud Tmprovements 1 Siesin- Boilers,
of which the following s a specification.
5, feent elevation view part in
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vation view ab line A-—B in Iig. 1. Fig.
:3 is an enlarged detail qemmn view o1 one
:Ji:zhe expande u i sheet of upper drum.

My G%]«:—:*Ci in Hﬂ‘?ﬂ‘tlﬂ’lﬂ‘ fhzs botler 1s to
i working at one.

produce a boller capa \ble 0
thousand pounds pressure of more and dé-
Hvering dry steam to an eagine with high |

Doier otficie: ricy and a poiler that will ‘11?‘*&’573'

healing %wﬁace axid. capa-

.F.-ﬁ,::_'

,nt"t?’-’:) waltsr on 'i'
e o ﬁru N4 n ﬂu 1111‘1’]«1(:6 tem-

nle of py cai"i:-;.{i:%i-z; -*'
perature with e
yerature of 5’
tife and little repairs. The construetion and
value of thess foatnres I WlH hereafter ex-
piain. ‘
Details of const puction. -1, water and
steam drum, 2, water and mud dmm., 3, wa-

B

ter Wbe@. 4., Batie wal, :} brick arch, 6, non- |

combustibie protection on hottorn of upper
drum, 7, not- r}ymwuhiﬁ protection of lower
drum, 8, Light brick covering on outside of |
water tubes 3,

lu.} uptakes, contaming ac’qmmb}e draft bat-

fles clean out door and draft exit, 11, elean
1t door,

ot dUm* 13’ fnrnace. door, 13, d%ll
14, grates _L:: aveh skew back brmkh? 16,
(r;r ﬂm withdrawal of water tubes 3,
J. {eﬂ 1Y n.jf:i!.‘*w 18, bning bricks for end cas-
ng, 19, {m d air spRee, ::Z'G ¢ast 1ron or steel
Ot 11:g,. 21, partition vetween dead air space
;1;'16 aghestos covering, 24, saddles, 28, sad-
die tie rods, 24, 16{]11%&11“) ¢ draft bafﬂes,, 5,

Jrafl exits 26, recesses in tube holes of up-—

per arui.

(Lenoral deseription -—Fpper drum 1 whieh |
19 the wuater and steam drom and lower
drums 2 which are water and mud drums |
connectedd by water tubes 8, forming

oblong *-»11:%110315-5? {.‘E‘i(‘]" section having a
te 1’( o nmr % Qe top n“t

v 14
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section of a boiler embodying
m7y invention. Fig. 2 is a sectional sﬁe ele--"

APIng fue gases about the
.steam and a boiler of long

0, mrwnf_% ou*fmle cwermg,

71@ draft baffles ate ﬂmwn hanging dow.
iﬂ%’b 18 $hE D G.ﬁ L:i*’?'"'l 'ﬁ*%'}uL the bolier 1s wovk-
f%“onf:ﬂmr"“ﬁ ty. The other position shown
sy g thad i"}i{}pﬂ“‘.“ pasition wien

the ashes off of {he

‘1'.,..
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| the opertior s Blowing
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 water iﬂ{fﬁﬁfﬁ {'*“@uﬂh clenny oub qoor 1il.
Brick areh 5 will p‘f*@cm e & {.,f't,r high Tur-
nacg temperature to the fire- bed the

grate and I conjunction W“} the obrick
ihing 18 to the end casings and batlie walls
4, heip to maintéin the ﬁwh te*npwﬁww
£6 the gases, until they re sach the conter of
the tmp@r combustion chamber over brick
areh 5, where they enter among water tubes
3. and pass back te the draft exif between
bafite walls 4 za'ﬁfi outer easing 8 While
these passages of which there are four they

are cansed to move siowly by E%{}]‘ stable
draft bafiles 24 and by the length of hatdle

welle 4: are given distance of tr mrel uﬂ“c ent
to cool tiwm down to the ¢ smperature ot
the water the water tubes and as they
egol thﬂv drop to we hottom of the seetion

among the tubes and
10 under ﬂawsmbje (imﬂ baffle 24. The
escaping gases under me y adjustable dratt
battes m will be in this boiler about 546
degrees § Trfirenhelt Vﬂ“’hi{‘h is the temperatiue
of the steam at one thousand pounds pres-

Ty
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the engine gt this pressure and the Jil]]}d-{‘(“
temp@r itnre Wﬂﬂ"‘h should be ftwenty five
hundred degtees
by the Canairm;hmn of this furnace which
wﬂ be about five times the temperature of
the escaping gases from the ‘thﬂl{i‘ wihich
difference will give a boiler efficiency of a
liftle over 80 per cent. The water 1s kept
“on the heating surface of imf; botler by the
cirenlation, which is caused by the heated
- gases {“'ltet'll”lf“ the center of cach seetion,
which causes the water to circulate P Wi
“throuigh all of the center tubes of cach sec-
tion tmd down in the tubes at the ends of

each section. which causes a very It
civentation and it is impossible te arve the
water off the heatinig surface as 1 some
- other constm etions and the steam s {aken
| ont of the upper drom over where the watey
- 1g returning fo the lower drum, which al

,F\

pass out mto uptake

sure. This seems high but not when taking
into consideration the economy derived ];..
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ways insures dry steam. The lining bricks
18 in the end casings are secured 1n pockets
cast on the casings. These bricks are made
with fifty per cent. saw dust in the clay when
molded, which makes the best. of nn-con-
ducting linings. 1 bhave found .this lining

in conjunction with the dead air space and

10
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these positions. Of course the drums in this

20

29

the asbestos covering with the high furnace

temperature to be only warm on the out-

side asbestos. - - -
T protect: both the upper drum and the
lower drums from the heat of the furnace

- by a 1inin%ma.de of two parts fire clay and
- one part

ortland cement which hardens
under heat and which I find is the only prac-
tical way of making a desirable iining In

boiler must be protected from the heat of
the furnace as they have to be made so thick
from two to three inches according to the
size of the boiler, to stand one thousand
pounds or more pressure. Preferably. I
would not build for less than six hundred

pounds pressuve. I prefer eleven hundred

pounds as a working pressure and I prefer
fo build my drums of a 'soft cast steel of

- not less than fifty thousand tensile strength
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and not less than ten per cent. elongation.
On. account of the high pressure 1 cannot
build my drums of steel plate riveted to-
gether, the usual form of construction. 1t

1s also not easy to roll heavy plates to small

diameters which I am necessarily confined
to, a diameter of three feef being about my
limit. T can take steel plate heated and

pressed to a form to make my dium 1n two

halves and weld them together but I prefer
a soft casting. 1
I prefer soft steel casting. |
for taking tubes 3 in and out of the hoiler.
When made in this form the up
would be hexagon and I would close these

holes with brass plugs screwed in, or plates
and yokes or other means, or if I did not

wish to use this construction I would screw

a short nipple in the lower drum then run |

90

the remainder of the tube up in the upper
drum put a coupling on the mpple, screw
the long length down in said coupling and
expand said long end of tube in upper drum
as shown in Fig. 3. Ordinary expansion on
a smooth surface would not do at this pres-

‘sure. I would cut recesses with a special
5 tool about one sixty-fourth of an inch deep
in the tube holes in the drum; about four of
these recesses to each inch in thickness and

expand the tube either by & roller expander
or by having a shlight taper and use a taper
pin, which would be the proper way in very
small boilers. In building this boiler in as

small as froni fifty to one hundred I1. P. I

would make the drums in two halves and
bolt them together. Also in small veilers

> from. eighteen inches to three feel in heignt,

t

-Patent 18

could use some alloys but

per drum

984,718

where the tubés?would be about one to two
feet long the tubes should only be half inch

- to three quarters of an inch in diameter and
boilers .from about four to six feet should

be one inch to an inch and a quarter in di-

-0
ameter and from about six to ten feet they

should be from inch and a guarter to inch
and 3 half in diameter and in boilers from .

about ten . to sixteen feet in height they
sheald be from inch and a half to twoinches

in diameter, this being an-important factor

to produce rapid circulation. If the tubes

75

are too large in diameter for the length, the .

‘steam globules will rise through the water to
the upper drum without pmiueing any cir-

culation, as the steam globulés produce civ-

“culation in this boiler on the same principle

ag the air globules de in lifting water 1n
wells where the water is lifted by compressed

‘air being admitted in a pipe below the water
line. - -
 Having described my inveniion whai &.

claim as new and desire to secure by Letters

1. A steam boiler comprising upper and
lower drums connected by water tubes, all

of suitable material and of proper thickness
‘to carry a working pressure of eleven hun-

80
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dred pounds, all of the tube holes in the up-

| per drum having four or more recesses
‘Wwhereby the tubes may be expanded in said
recesses to be capable of standing said pres:
‘sure, the lower ends of said tubes secured

protected from the heat of the furnace an

the water tubes of proper dismeter for their
lengths, whereby perfect circulation is ob-
tained by the application of heat, ali sub-
.| stantially as set forth.. S

I show holes 16 in top of upper drum 1|

"

9. A steam boiler comprising upper snd

lower drums connected by water iubes, all
of suitable material and of proper thickness

to carry a workin

'}éressum of eleven hun-
dred pounds, all of ¢

e tube holes in the up-

per drum having four or more recesses,

- whereby the tubes may be expanded in seid

recesses to be capable of standing said pres- .

sure, the lower ends of said tubes secured to

the lower drums, all necessary Elartsbemg‘ '
i

protected from the heat of the furnace anc
the water tubes of proper diameter for their

lengths, whereby perfect circulation is ob-
‘tained b

the application of heat, and the
water tubes covered on the outside by fire
brick containing dead air space covered with
asbestos and the ends of the furnace having
a fire brick lining containing dead air space
secured to a casing, sald casing being cov-

ered with asbestos, said furnace containing

a brick arch as shown, and uptakes or drait
exits containing adjustableﬁ&ft baffles, all
substantially as shown and described and
for the purpose set forth. |

3. A steam -boiler comprising uppér and

lower drums connected by water tubes, of

55

‘to the lower drums, all necessary parts bainﬁ |
104
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‘suitable material and proper thiCknes's to |

- 934,718

carry a working pressure of eleven hundred
pounds, the upper drum hexagon in form,
all necessary parts being protected from the |
heat of the furnace, and the water tubes of
proper diameter for their lengths, whereby
perfect circulation is obtained by the appli-
cation of heat, all substantially as set forth. ;

| Signed at New York 1n th_ea.county of New =~
York and State of New York this 27th day 10

of March A. D. 1909.

- Witnesses: .

E. B. Epcar,

ELLIS F. EDGAR.

1. B;_._ EDGAR..
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