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70 all whom it may concerw:

Be it known that I, HERRERT HACKNEY, a
citizen of the United States of America, resid-
ing at Topeka, in the county of Shawnee and
State of Xansas, have invented certain new
and useful Improvements in Steam-Boilers, of
which the following is a specification.

in the drawings, Iigure 11s a longitudinal
vertical section of a locomotive-boiler with my

vation of the same, showing a portion in sec-
tion, with the mode of attachment slightly
modified. Figs. 3, 4, and 5 are cross-sectionsof
the mud-drum, showing different forms of con-
struction. Fig. 6 1s a longitudinal section of
the coupling B. Fig. 7 18 a cross section of the
boiler, and Figs. § and 9 are opposite end ele-
vations of the boiler.

Similar reference-letters indicate the same

20 or corresponding parts.

L

The object of my invention is primarily to
collect and remove from the boiler-water by
mechanical means the various impurities
which areliable to form inerustations and sedi-

25 ments, and, secondarily, to equalize, so far as

possible, the temperature of the water and
thus prevent strains resulting from unequal
expansion and contraction of the different
parts of the boiler. Some of the impurities

30 which are found in boiler-water are so light

as to float at or near the surface, while others
are so heavy as to sink to the bottom; and one
object of my invention is to enable both of
the classes of foreign substances to be simul-

3¢ taneously discharged from the boiler.

o

The principle of my invention, broadly con-
sidered, consists in foreing a water-circulation
from the lower part of the water-space (by
means of a circulation-pipe exposed to the di-

40 rect action of the fire or its heated products

of combustion) into and througha mud-drum
submerged in a higher part of the water-space
and isolated from the direct action of the fire,
froms which mud-drum the circulation-water,

45 after depositing its sediment, passes into the

water-space, while the mud is removed {rom

time to time by opening a discharge-cock.
The invention consists in the means by

which this principle is applied and utilized

zo and in the several improved devieces and coni-

binations of devices employed therewith, all

F

i

' the lower part of the mud-drum.

| of which are more specifically pointed out

and distinguished from each other in the fol-
lowing specification and in the several claims
thereto appended.

Referring to the accompanying drawings,
A indicates a locomotive-boiler, (the flues of
which are not shown, becanse immaterial to
this invention;) B, the boiler-furnace; C, the
smoke-arch; D, the steam-dome; A, the ** wa-
ter-leg’’ of the boiler,and ¢ the ‘“‘mud-ring.”

From the lower part of the water-leg (the
nearer the mud-ring the better) I extend a
circulation-pipe, F, up through some portion

| of the space occupied or traversed by the fire

or its heated volatile products of combustion,
(preferably the fire-box itself,) and thence
into a more elevated portion of the water-
space, so that the action of the heat directly
upon the pipe will force a circulation of wa-
ter through the pipe from the lower part of
the water-space, where the cooler water tends
to settle, to a higher portion of said water-
space, where the water is at a higher temper-
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ature, and thus promote the equalization of 75

the temperature throughout the boiler. A#b
its upper end the pipe I' discharges the circu-
lating-water into a larger horizontal pipe or
mud-drum, G, submerged in the water of the
boiler and therefore not in direet contaet with
the fire, and provided with a series of holes,
g g, along its top, through which the water
slowly percolates back into the water-space,
after having deposited its sediment along in
The water
from pipe F is preferably directed into the
upper part of the mud-draum by means of a
defleeting-wall, 7, so as not to disturb the de-
positing sediment.

The mud-drum is provided with an edue-
tion-pipe, H, and discharge-cock /, controlled
by a rod, 7/, which extends to the cab. Upon
opening the cock 7%, when steam is up, the
steam-pressure will force boiler-water simul-
taneously through pipe F and openings ¢ into
the mud-drum, and thence out through the
discharge-pipe, thus thoroughly cleaning and
washing out the mud-dram. By arranging
the drum near the normal water-level, the im-
pure water at the surface, (charged with light
floating foreign substances,) and the equally
impure water at the lower end or the water-
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leg, (charged with the heavier mineral sub- |

stances,) will be simultaneously expelled from
the boiler in the process of cleaning out the
drum, as above described, whiie the interme-
diate purer water will be retained by seasona-
bly closing the cock.

Having thus described my main invention,
I will now proceed to set forth certain special
and independent improvements thereon, de-
signed to secure additional advantages in its
practical applieation and use.

The first of these improvements consists in
combining with the boiler the automatic cir-
culation-pipe exposed to the direct action of
the fire and the submerged mud-drom 180-
lated from the direct action of the fire, a per-
forated partition or diaphragm, I, whieh di-
vides the mud-drum into two chambers or
compartments, M N, the upper and larger of
which communicates at one end with the pipe
I and along its top with the water-space of
the boiler, and the lower and smaller of whicly
communicates at the opposite end with the
discharge-pipe II and along the line of its
perforations with the upper chamber. The
object of this device is to cause the mud which
i1s brought by the pipe I into the larger cham-
ber to settle in the neighborhood of the per-
forations m, through which the two chambers
communicate with each other, and then be
swept into and through said perforations and
through the small chamber N to the discharge-
pipe, by the violent rush of the water through
sald perforations when the coclt 1 is opened,
whereby the sediment will be removed more
(uickly and with less waste of boiler-water
than when the mud-drum is constructed with
a single chamber.

Another special improvement consists in
forming the diaphragm or wall that divides
the two chambers M N with inclined and sub-
stantially flat faces to receive the muddy de-
posit, and with the perforations m arranged
along the lower edge or edges of said inclined
faces, so that the rush of the water will be
alded by gravity in cleaning the mud from
Its supporting-surfaces and forcing it into the
lower chamber, This may be accomplished
in various ways, of which three are shown in
Ifigs. 3, 4, 5, respectively.

In Ifigs. 1, 3 the diaphragm is repregented
as composed of a long s*rip of angle-iron con-
fined in the tubular mud-dram by screws 8,
and provided with notches m along its lower
edges,through which communication iseffected
between the two chambers.

In Figs. 4, 5 the upper and lower chambers
are formed of two tubes, one of which is flat-
tened to a V shape on one side, as seen in the
cross-section, and the V-shaped edge is then
Introduced 1uto a slot formed along the other
tube, after which the two tubes are fastened
together in a suitable manner. The perfora-
tions are arranged at tlhe lower edge or edges
of theinclined surfaces which receive the mud,
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that portion of the mud which does not settle
through the perforations m into the chamber
N lodges mainly upon the inclined faces T I
immediately above said perforations, and is
easily swept into the lower chamber when the
discharge-cock is opened.

Another special improvement consists in
adapting the automatic circulation-pipe T to
be employed for washing out the mud-drum
when the Doiler is empty, or when steam is
not up, by attaching a pump-hose to its lower
end, opening the cock %, and forcing water
through the hose into the pipe and mud-drum.
To this end the pipe F is connected at its [ower
end to the water-leg by means of a coupling,
IZ, the inner end of which is attached to said
pipe, the outer end provided with a serew-
cap, ¢, and admitting of the attachment or ap-
plication of the hose when the screw-cap is re-
moved, and the side of which is tapped to per-
mit it to be connected to the water-leg by :
short pipe, ¢, as shown in Figs. 1, 2.

Certain advantages result from forming the
coupling™It with a funnel-shaped bore suffi-
ciently large to permit the end of the hose J
to be inserted in beyond the point where the
lateral pipe ¢ is attached, as shown in Ifig. 6.
This construction obviates the necessity for a
cock In pipe ¢'to preventthe water from pass-
ing from the hose through pipe ¢ into the
empty boiler,inasmuch as the e¢ud of the hose,
when forced into the coupling beyond the
pipe ¢, will close the passage to pipe ¢ and
cause all the water to be forced through pipe I.

Further advantages result from arranging
the pipe F within the furnace in a curved
form and position, as shown in Fig. 1, so that
1t will be substantially parallel to the line of
draft from the fire-bed to the heating-flues.
Experience shows that the flying cinders in
a fire-box subject to strong draft soon abrade
and cat out metal surfaces opposed to their
line of movement, but have little injurious ef-
fect upon similar surfaces substantially par-
allel to said line. 1In a loecomotive-furnace
their line of movement is a eurve rising from
the fire-bed and bending back to the hoiler-
flues; and I accordingly connect the lower

~end of the pipe I to the rear lower edge of the
~water-leg, and curve it upward and forward

to and through the upperedge of the rear flue-
sheet, as shown, thereby conforming its posi-
tion to the line of movement of the flying
sharp particles from the fire-bed, and saving
it from abrasion thereby, besides causi ng the
furnace-heat to act more uniformly upon it
throughout its exposed surface.

The whole apparatus is so arranged as not
to be in the way when cleaning, repairing, or
plugging the flues or firing the engine, and
1t occupies no space available for other pur-
poses and requires no special construection of
boiler or furnace. Ihave described it in con-
nection with a locomotive-boiler; but it can
obviously be applied to a stationary boiler as

In this case, as with the form shown in Fig. 3, | well, and as many sets of the apparatus may
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be used with a single boiler as the judgment
of the constructor may approve.

KExperience has shown that the automatic
circulation-pipes, combined with the mud-
drums and means for cleaning the same, as
herein described, effect a very great economy
in the consumption of fuel by preventing the
accumulation of mud and scale on the heating-
surfaces, and keeping the boiler clean with its
water uniformly heated, @nd also by utilizing
the additional heat communicated to the pipe
If, besides conducing to the durability of the
boiler by preventmﬂ' unequal expansion and
contraction and by purifying the water from
deleterious substances,which are liable to de-
posit and cause the boiler to burn out.

Having thus described myinvention, I claim
as new and desire to secure by Lefters Patent—

1. The combination of the boiler with a sub-
merged mud-druim isolated from the direct
action of the fire, and an automatic circula-
tion-pipe exposed to the direct action of the
fire or the heated volatile products of com-
bustion, and adapted to continuously circu-
late the water from the lower part of the
boiler into the mud-drum and thence into the
upper part of the boiler, substantmlly as de-
scribed.

2. The combination of the boiler with a sub-

action of the fire, and communicating along its

upper edge with the water-space of the boiler,
and the automatic circulation-pipe exposed
to the direct action of the fire or the heated

volatile products of combustion, and adapted

to continuously circulate the water from the
lower part of the Dboiler into the mud-drum
and thence into the upper part of the boiler,
substantially as described.

3. The combination of the boiler, the auto-
matic circulation-pipe exposed to the direct
action of the fire or the heated volatile pro-
dacts of combustion, and the submerged and
isolated mud-drum, divided into two compart-
ments, M N, the former of which communi-
cates with the cireunlation-pipe and the water-
space and the latter with the discharge-pipe
and the compartment N, substantially as de-
scribed.

4. The combination of the botler, the mud-
drum and means for discharging the same,
and the automatic circulation- plpeI‘ with the
coupling E, provided with a removable cap
to adapt the apparatus to the application of a
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hose for cleaning purposes, substantially as 55

described. |
- HERBERT HACKNEY.
Witnesses:
W. M., HirL,
HARRY BITNER.
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