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To all whom it may concers.;
Be it Known that I,

ALVARO 8. KROUZ, a,

" citizen of the United States,residing at Spring-

Clark and State of
hayve invented certain new and ukeful

“Ymprovements in Boilers, of which the fol-
" lowing is a specification, reference being had
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boilers.

© of combustion that the

15

.whole of :
‘backed with: hafle-walls that the flames and -

‘20

therein to the accompanying drawings.
. This invention relates o certain new-and
useful improvements in water-tube steam-

The particular objoct I have in view is to
S0 manage the fire and hot gases.or products
tubes shall be wholly
surrounded and -enveloped thereby, as dis-
tinguished from the present method in such
cases, wherein T believe the fact t0 be that
rows of tubes in each battery are so

heat’ eannot wrap around them, being per-
mitted: merely te. strike against them, and
being' then' baffled or deflected back by the
baffle-walls.” This object I accomplish by ar-

.ranging my baffle or diverting walls wholly

25

‘out of contact with-any of the tubes and in s

position between the banks of tubes, in the

‘_ respective batteries of the boiler.

30

Another object of my invention is to pro-
vide for coeling the down-current ‘tubes by
utilizing the natural draft of the apparatus

. %o draw air from the outside into conduits in

—
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nextin the series of ‘batteries, so that there -

50

In superinducing a_rapid return - current,

“which aceelerates the speed of the circulat-

ing water. o C L
. A third object is t6 80 construct a common
head-tank for all the banks.of tubes that it
will readily receive the ends of the tubes and
that the water in such tank will be retarded
in gpeed as it passes from one. battery to the.

shall be less tendency. to disturb the individ-
ual ¢irculation in thg individual batteries.
In the accompanying drawings, on which’

Jike reference-letters indicate corresponding

parls, Figure 1 is a vertical sectional view of
a water-tube boiler embracing my improve-
ments, the section being taken on the line z

.& of Fig. 2; and Fig. 2, a transverse sectional

view on the line y ¥ of Fig. 1.

which suck pipes are located. This results

‘down-current tubes _
‘induce the rapid descent of the water through

A g‘eneral- structure A, of masonry, forms
the- setting for the boiler. ~This structure
includes a fire-box B, grate-bars C, and an

ash-pitD. . The walls are lined with fire-brick.

or other refractory material E and F, adapted
to withstand the heat, and at intervals I con-
struct batfle or deflecting walls & and H of
fire-brick or other refrictory material and

‘provide them with openings I and- J for the

passage of the flames and products of com-
bustion to the stack-opening K, whence they
are carried off by any forim of smoke-staclk.
At this point it will also be observed that at.
L a line is indicated marked *‘ floor.” Con-
siderable of 'the boiler 'is below this line,
When 8o constructed. the boiler will be nse
ful particularly asa marine-boiler, the lower
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extension being beneath the fioor, s0.as to'get

the weight well down in the hull of the vessel.
In the lower part of the structure I place

transverse drumg M, O, and P, the first being
also the feed-drum, into which the water is in-
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troduced. through a pipe Q from a suitable

supply. Each of these drams has connected

to it two sets or banks of tubes, one set being

75

the up-current tubes shown at R,S,andT,and ‘

the other composed of dowri-current #ubes.

(Shown at U in Fig. 2.) The latter tubes are

the side walls and are subjected to inflowing

‘currents of atmospheri¢ air induced by the
natural draft of the apparatus acting through

apertures W and X, as'shown in Fig. 2. The

‘placed in conduits or passages V formed in = -

8o

purpose of this construction is to cool the -

some extent to super-

these tubes, which results in acGélerating the

85

return -or up current;while not appreciably °

ertures W may,

of steam: The ap- gt

-affecting the temperature to.a degree inju- -
-rious to the generation

go .

if desired, be closed, say by
2 plug Y, though usually they will be left

cpen. Now each of these respective sets of -

tubes proceeding from tbe respective drums
connect with a tank Z, constructed after the
fashion of a boiler and mounted upon the
lower structure of the apparatus. This tank
has two peculiarities, to wit: lateral cham-
bers or extensions q, vreferably flat on the

bottom, so as to readily receive the two. sets:
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of. tubes of each drum: . There are as: many

* of these chambers as there are drums,-and
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between each two chambers I place a parti-
tion b, having an .openihg ¢ of such'size as
.will permit the civenlation of the water in the
tank from every one bank of tubes to.an-
other, but which at the.same time so retards
any undue speed of the water in thus circu-
lating that the vertical circulation in the
tubes of the respective drums is-not thereby
inferfered with or retarded. . Thus while per-

- mitting of the intercommunicaiion or cireu-

- of tubes, still anything
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-tall opportunity

"the parts. »
drums and tubes from the upper structure I

‘lation of the waterin the tank over each bank
like a rapid move-
ment - of the water is prevented, and thus the
vertical circulation of the watér (the more
important direction of circulation) is given
to take place. to
Referringagain to the baffle-walls G and I
and the sets of banks of tubes S and T, as also
referring to the fire-wall F' (which in effect is
a baffle-wall) and the bankof tubes R, it will
be seen that the flames and heat can
wholly embrace and envelopallof the tubes of
each bank, and that there is no place of con-
tact between any of such tubesan dany of such
walls. This in practice produces marked re-
sults in the direction of a more intense heat-
ing of all the tubes, and particularly those
which are neavest such walls, and which here-
tofore have been in immediate contact with
them. A more rapid circulation hence fol-

‘lows,as alsoa quicker generation of steamn. It

will be further observed that the drams MOP
and the tubes R, S;and U are suspended from
the upper tank Z, which latter rests upen the
avalls, as indicated, Thus provision is made
for the free expansion and contraction of the
tubes without-injury to the other parts or lia-
bility to displace them. The baffie-walls, be-
ing in vertical contact with the drums, act as
guides for them to keep them in place, yet al-
Tow them to have a slight up-and-down.move-
ment without straining and tending to crack
This idea of suspending the lower

and do.

"ive drums,
-contact with the

. walls acting to

551,589

believe to be a new one,.and acc(_vrdiﬁgly lay
claim thereto. o o '
. Having thus fully deseribed my invention,

“what I claim as new,; and desire to secure by .

Letters Patent; is— -

1. In a water tube boiler,
with two or more drums and their banks of
tubes, of a water tank into which said tubes
open, axnd-a partition between each bank of

‘the combination:
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tubes and within said fank and having an

opening. : . e Ce
"9, In a water tube boiler, the combination

with a drum, a set of tubes connected thereto

for the up current of water and aset of tubes

connected thereto for the down current . of-

water, & vessel with which all of said tubes
connect and ‘walls with conduits in which the

60

second sétof tubes-are Tocated, draft openings -

in said walls leading from the outer air to the .
‘conduits and from the conduit”s to the interior

of the structure. |

"8 In a water tube boile'll',vthe combination’

65

with an upper vessel supported by the walls -

of the apparatus, of the circulating tubes-de-

pending from said vessel:and the drumssus-

pended by said tubes,deflecting walls between

70"

the respective banks of tubes and theTespect-

said deflecting walls béing out of
fibes but in vertical contact
with the drums and adapted to guide the
drums. ' - :

4, Ina water tube boiler, the combination’

75",

with the upper vessel supported by the walls -

of the apparatus, of the cireulating tubes de-
pending from said vessel and the drums sus-
pended by said tubes, and deflecting walls be-
tween the banks of tubes and the drums, said
guide said drums, and the ar-
rangement affording provision for expansion
and contraction. i
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In testimony Whereof- 1 affix my signature..

in presence of two witnesses. _

' e  ALVARO 5. KROTZ.
Witnesses: . . -
. W. M. MCNAIR,
WARD SNYDER. -



