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' steam-generating apparatus having largely-:

£S5

20

50

Lo
It

restsupon the base A,
~ vid’es an inclosing-bottom for the compartment.
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To all whom it mal concern:

Be it known that I, HENRY H. W'ARD of
Batavia, county of sze and State of 111111015,
have invented certain new and useful - Tm-
provements in Steam-Generators, of which the
following is afull, clear, and exact description,
that wﬂl enable Others to make and use the
same, reference being to the qccempanymo
dmwmgs forming a pmb of this specification,

The object of this inventionis to provide a

mcreqsed heatmﬂ*-sulmceb 11 order to utilize
all or nearly all ot the products of combustion.

The nature of the invention consists in ¢on-
structing a generator oi tubes or pipes so ar-
ranged as to presentalarge heating-surface to
the action of the flames, and combining there-
with the qualities and advantages of a quick
steam-raising apparatus, all as will be herein-
after set forth, and pointed out in the c¢laims.

Kigure 1 18 2 f ont elevation and partial sec-
tion of a steam-gencrating apparatus (,mbody

ing my 1mpr0ved feftbures, and Fig. 2, a vertl-

cal longitudinal section in the angualar plane 2
2, Fig. 1, looking inthe direction mdlcated by

the ‘muow S.
In the drawings, A represents a metallic

chket inclosing the apparatus; A’, a hollow

supporting-base containing the ash-pit A% A’
the line of the grate-bars; A_“ the combustmn-
chamber, and A5 the smolke- escape pipe.

The double or hollow back tube-plate B 1s

provided with the water and steam spaces a,
(see Fig. 2,) which communicate with each
other., “This tube and flue- plate 1s supported
on the horizontal angle-plate «', which in turn
The pl&te a’ also pro-

*, formed by lewmcr the space (shown in Fig.
2) between the rear side of the back. plate B
and the walls of the inclosing-jacket. The
back ends of the larger water-tubes, C, abut

~against the front sule of the tube- phte 3.
Some of the tubes C are supported in pOSltlon-

and clamped endwise bv means of the flues ¢’
and the clamping-nuts ¢', while the rest of the
large tubes and the small tubes « are secured
in place bv means of the clamping-rods «’

The flues ¢ are arranged on the inside of the
water-tubes, and are of 2 less diameter, 8o as

to provide the annular ‘water-space between |

|

| the tubes and flaes, as shown in Fig.
, )
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The
back ends of the flues pass through toand are
screwed into the back part of the plate B,
while the front projecting. ends are prmrlded
with the serew-threaded clamping-nuts a', by
which means these parts are drawn close to-
gether to form tight joints. The tubes and
flues are secured “at the back ends only, the
front ends being left free.
The series of tubes C are mmnned to hw

contact with and rest against mch other their

entire length, so as to form flue-passages for

the heat coming through the openingsxinthe

double flne-plate B, as shown in Fig. 1. By
nesting the tubes C together. in this manner
every four tubes form an additional flue-pas-
sage, thus greatly increasing the heabmﬂ‘—sur
f%ce

The two sides of the fire-box are lined with
the scries of horizontal tubes «’, which rest
upon each other and extend clear ‘Lo the top
of the generator, as shown in Fig. - These
series of tubes lining the two suﬂes are of a
oreater length than the tubes C, (see Fig. 2,)
em(l extend “fromn the back plate, B, elear to the
front. A space or eompmbment b, 18 Pro-
vided at the front of the apparatus which com-
municates with the smoke-pipe. By this ar-
rangement the heating-surface and generating
eapaclt yoftheap p'u*atus aregreatly: mcredsed

A numberof water- clrculatm pipes, D, are
arranged vertically In the conmarbment a’
back of the tube- -plate B. The lower ends of
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these pipes communicate with the water-space 8<

of the tube-plate B at a point back of the fire-
box, the upper ends being inserted just below
the water line, as shown in Fig. 2. This ar-
rangement of wafer - circulating pipes also
frrembly increases the heatlnﬂ*-smhee and util-
izes heat that would be otherwise lost.

The portion of the tube-plate forming the
back part of the fire-box is provided w1bh the
elongated opening d, (see Fig.1,)through which
the products of combustion escape, the heat
striking the pipes D and then passing through

the ﬂues ¢’ and the passages  to the front on

the way to the smoke-pipe.
D’ is the feed-water pipe, and D*the smfety

valve connection.
This form of constr uctwn and arrangement

provides a very compact apparatus, and pre-
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sents 8o great an amount of heating-surface as

- to utilize all or nearly all of the heat from the

fuel expended. N
The structure shown forms a portable ap-

'paratuS; but a stationary generator may be
provided by substituting brick walls for the |

~1nclosing-jacket shown.

~ Having thus described my invention, what T

claim as new, and desire to secure by Letters

1o Patent, is—

1. Inasteam-generating apparatus,thecom-

bination, with a back or tube plate, B, having

~a water-compartment and provided with the

openings.x, of a series of tubes, a number of

20

flues arranged on the inside of said tubes, and

the means forsecuring said partsin properre-
lation to each other,substantially as deseribed.

2. In a steam-generating apparatus, the se- -
‘ries of tubes C, which have contact with and
rest against each other to form additional flue- |

passages, in combination with the flue-plate
B, provided with the openings 2, which open

into the passages formed by the nesting of |
-sald tubes, substantially as set forth.

3. Inasteam-generating apparatus,the com-

-bination, with the double back-plate having a
~water-compartment, of a series of horizontal

water-tubes resting one upon the other andin-

-closing two sides of the fire-box, the back ends

of said tubes having a cireulating-connection
with the front side of said back-plate, while

the front ends are free, substantially as de-
‘seribed.

4. Inatubular steam-generating appavatus,

‘the combination, with a double back-plate
supporting the tubular structure and provided

with the elongated opening d, of the series of

vertical water-pipes D, having both ends in-

serted in the rear side of said back-plate and

20

33

communicating with the water-compartment 40

‘therein, substantially as and for the purpose

set forth.
<+ HENRY H. WARD.
- Witnesges:

- L. M. FREEMAN,
- L. B. COUPLAND.
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