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Epplication filed Ksreh 36, 1909, Serial He. 468,777,

I8 awhom T may coRcern:

i jmiown that ¥, 1, I, Bocak, citizen

Tritted States, and resident of Wood-
) the eounty of Middlesez sud Stats

, have invenied cortain few
ovements in Seam-Boilers,

Towing is a specification.

2

front elevation view part in

P

my invention. Fig.

vation view at line A-B in Fig. 1. Fig.

3 is an enlarged detail section view oi one

tihe expended in sheet of upper drum.

S . N . o, A=, L . .
My ohject in inventing this boiler is to

x

housand
Hvering
hot
keep wa
ble of pr

5

pounds pressure of more and de-
diy stéam fo an engine with high
ficiericy and & boiler that will always
on itg heating surface and capa-
producing o very high furnace fem-
perature with escaping flue gases about the
femperature of the steam and a boiler of long
¥ife snd itttle repairs. The construetion and
value of thess featnres I will hereafter ex-
plain. b
Deiails of construction~¥, water- and
steam drum, 2, water and muad drom, 3, wa-

fer tvibes, 4, batfte wall, 5, brick arch, 6, non-’

combustible protectior. on bottorn of upper
drum, 7, nofi-combusiible protection of lower
drum, 8, light brick covering on ouiside of
water tubes 3, 0, ashestos outside covering,
19, uptakes, containing adjustable draft bat-
fles clean out door and draft exit, 11, clean
out door, 12, furnace door, 13; ash pit door,

14, grafes, 13, avch skew back bricks, 186,
hotes for the withdrawal of water tubes 3,

17, steam axits, 18, lining bricks for end cas-
ing, 19, dead air space, 20, ¢ast iron or steel
casing, 21, parfition between dead air space
and asbestos covering, 2%, saddles, 23, sad-
dis tie rods, 24, adjustable draft baffles, 25,
draft exits 26, yecesses in tube holes of up-

per drum.

(feneral deseviption—pper drum 1 which
is the wuater and steamn drum and lower
drums 2 which are water and mud drums
connected by water tubes 3, forming
i each section having a
1 near the top of

aye
twa oblong sections,
Teaft exit at each end at or

ing four points of draft t6
uptakes having adjustable

hart in section of a boiler embodying
2 is a sectional side ele-’

produce a boiler capable of working at one.
t

draft bafles located thersin. On cne side,
the draft bafles ave shown hanging dowa.
That is the ‘hen the bolier 13 work-
ing 6conoy & gther position sh{‘mr

in dotisd 8 3 proper position when
the operator is b v the ushes off of the
water tobes 8 through clean ont deor 1l
Brick areh 5 will produce a very high fur-

pace temperafire to the five bed on the
“oragfe and in conjubction with the brick
ﬁnin’g 18 to the end casings sud baffle walls
4, help to maintzin the high temperature
to the gases, until they reach the ceuter of
the upper combustion chamber over brick
arch 5, where they enter among water tubes
3, and pass back to the draft exif between
bafite walls 4 and outer ecasing 8. While in
thess passages of which there are four they
are cansed to move slowly by adjustable
draft bafies 24 and by the lengib of baflie
vealls 4 are given distance of travel sufficient
to cool them down to the temperature of
the water the wafer fubes and as they
cool they drop to the bottom of the section
among the tubes and pass out into uptake
10 under adjustable araft baffle 24, The
escaping gases nnder these adjustable dralt
baffles 84 will be in this boiler about 546
degrees Fafirenheit which is the temperature
teauy at one thousand pounds pres-
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sare. This seems high but not when taking

into consideration the economy derived by
_the engine at this pressare and the- furnace

femperature which shoild be twenty five
o

60

88

78

75

huadred degfees Fahrenheit or a little move -

by the construction of this furnace which
will be about five times the temperature of
the escaping gases from the nptake which
difference will give a boiler efficiency of a
little over 80 per cent. The water is kept
on the heating surface of this boiler by the
' circulation, which is caused by the heated
gases eatering the center of cach seetion.
which causes the water to cireulate upward
“through all of the center tubes of each sec
tion and down in the tubes at the ends of
each section, which causes a very rapid

irenfafion and it is impossible to drive the
water off the heating surface as in some
other constrnetions and the steam is {aken
out of the upper druim over where the water

i returning fo the lower drum, which al-
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ways insures dry steam. The lining bricks
18 in the end casings are secured in 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. I have found this lining
fn conjunction with the dead air space and
the agbestos covering with the high furnace
temperature to be only warm on the out-
side asbestos. - - ,

I protect: both the upper drum and the
lower drums from the heat of the furnace

by a lininngade of two parts fire clay and

one part Portland cement which hardens
under heat and which I find is the only prae-
tical way of making a desirable lining in
these positions. ]
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 hundved
pounds pressuve. I prefer eleven hundred
pounds as a working pressure and I prefer
to build my drums of a ‘soft cast steel of
not less than fifty thousand tensile stréngth
and not less than ten per cent. elongation.
On. account of the high pressure I cannot
build my drums of steel plate riveted to-
gether, the usual form of construction. It

diameters which I am necessarily confined
to, a diameter of three feet being about my
limit. I can take steel plate heated and
pressed to a form to make my drum in two
halves and weld them together but I prefer
a soft casting. I could use some alloys but
T prefer soft steel casting. '

I show holes 16 in top of upper drum 1
for taking tubes 3-in and out of the boiler.
When made in this form the upper drum
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

e
ey

[511]

5 from eighteen inches to three feet in b

the rémainder of the tube up in the upper
drum put a coupling on the nipple, 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 a roiler expander
or by having s slight taper and use a taper
pin, which would be the proper way in very
small boilers. In building this boiler in as
small as-from fifty to one huudred i1 P. I
would make the drums in two halves and
bolt them together. Alse in sw lers

]

Of course the drums in this

stantially as set forth.. -

034,718

where the tubes-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 fshoul_d
be one inch to an inch and a quarter in di-

706

ameter and from about six to ten feet they -

should be from inch and a quarter to inch

and a 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
are too large in diameter for the length, the
steam globules will rise through the water to
the upper drum without proc?ucing any cir-
culation, as the steam globulés produce cir-

_culation in this boiler on the same principle

ag the air globules do in lifting water in
wells where the water is lifted by compressed
air being admitted in a pipe below the water

Tine. :
Having described my inventicn what L.

claim as new and desire to secure by Letters

~Patent is:

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-

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
15 also not easy to roll heavy plates to small

recesses to be ¢apable of standing said pres:
sure, the lower ends of said tubes secured
to the lower drums, all necessary partsbein

protected from the heat of the furnace an

the water tubes of proper dismeter for their
lengths, whereby pertect circulation is ob-
tained by the application of heat, ali sub-

9. A steam boiler comprising wppar and
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lower drums connected by water subes, all

of suitable material and of proper thickness
to carry a working pressure of eleven hun-
dred pounds, all of the tube holes in the up-
per drum having four or mors recesses,
whereby the tubes may be expanded in seid

' recesses to be capable of standing said pres-

sure, the lower ends of seid tubes secured to

the lower drums, all necessary Elarts' being
X

protected from the heat of the furnace and
the water tubes of proper diameter for their
lengths, whereby perfect circulation is ob-
tained by 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, said casing being cov-
ered with asbestos, said furnace contsining
a brick arch as shown, and uptakes or drait
exits containing adjustable draft baffles, all
substantially as shown and described and
for the purpose set forth. ,

3. A steam boiler comprising upper and
lower drums connected by water tubes, of
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suitable material and proper thickness to Signed at New York in the county of New -
carry a working pressure of eleven hundred | York and State of New York this 27th day 10
p{)unds, the upper drum hexagog in fon}‘rll, of March A. D. 1909. _ _

all necessary parts being protected from the . ' n

heat of theyfurnace, and the water tubes of ELI_‘IS F. EDGAR.
proper diameter for their lengths, whereby | Witnesses: .

perfect circulation is obtained by the appli- “E. B. Epcag,

cation of heat, all substantially as set forth. 1. B. Epcar..




