% . BURNESON & 0. ¢, RICHEY.
BOILER CLEANING APPARATUS., - o
No. 581,247, - Patented Apr. 20, 1897,
1 llu i il \ _4;3“‘.“;‘,
SRR
L
A 1 0 gl =
‘ i Vs
= [H ‘ l,‘ L e
L
]
Ll
N H ‘l <il nig)
y 'l i 112 I
L] A
-~
&y
§ '% l’ T é‘?__ N
§ § ll ; e T I _-Q'_g_—_—__ __——__’
ol e el L
133 1) ____’ e
| "%\3' |
|
AEest: I
PRSI




“(No Model.) 9 Sheets—Sheet 2.

J. C. BURNESON & 0. G. RICHEY.
BOILER CLEANING APPARATTUS.

No. 581,247. ‘ Patented Apr. 20, 1897.
Ly 2. §

7/

', J0 574
P 48

,‘l
a0
|

;

|
|
|

!11.
i

|

== || == =

W
v
|i
]

e

i '||l i |l| (i

e
| ||| it}

Y ZI= = ———:J
—— = E| = == ' 27,6,
| —_— THE '
‘ = I3

1|||||

w

Im' quu-! // ﬁmnnﬂl{

kil S )
| "UL“ |||Iuln|!||:||| ‘!’.ﬂ_'n”"h
12(© "lﬁ””qml ’l Q,

e ‘IIHI‘

f“ﬁl

[

’ l‘

Ty



IO

I5

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

JOHN C. BURNESON AND OLIVER G. RICHEY, OF ST. LOUIS, MISSOURL

BOILER-CLEANING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 581,247, dated April 20, 1897,
Application filed June 24, 1896, Serial No,596,762, (No model.)

To all whom it may concern:

Be it known that we, JOHN C. BURNESON
and OLIVER G. RICHEY, citizens of the United
States, residing at St. Louis, in the State of
Missouri, have made certain new and useful
Improvementsin Boiler-Cleaning Apparatus,
of which the following is a full, clear, and ex-
act description.

Our improvements relate to means for re-
moving scale and mud from steam-boilers,
and are especially adapted for use in connec-
tion with boilers having mud - drums con-
nected therewith; and our invention has for
its chief objects, first, the removal of scale
and mud from boilers; second, conveniencein
removing the mechanism used from the boil-
ers and in replacing it when desired; third,
the avoidance of injury to the shells of boil-
ers by the operation of said mechanism, and,
fourth, the removal of the scale and mud de-
posited in the mud-drums therefrom. We at-
tain these objects by mechanism whose pre-
ferred form is illustrated in the accompany-
Ing drawings, in which—

qure 1 1s a vertical longitudinal section
on line 11, Figs. 2and 6, of a boiler and mud-
drum with ourimprovements applied thereto,
the rear end of the boiler being broken away.
Fig. 2 is a vertical cross-section on line 2 2,
Fig. 1. Fig. Sisadetailed plan view of means
supporting portions of our apparatus. Fig.
4 i3 a detailed view, in end elevation, of a
bevel-wheel and its shaft, preferably used in
transmitting motion to conveyer-screwsin the
boiler. Fig. 5 is in part a vertical cross-sec-
tion on line 5 5, Fig. 4, and in part a side ele-
yation of the shaff to which the gear-wheel
shown is secured. Fig. 6is a cross-section of
the apparatus on line 6 6, Fig. 1; and Fig. 7
is a detailed view, in front elevatlon, of the
means supportmcr the driving-shaft.

Similar numerals refer to similar parts
throughout the several views.

The horizontal boiler 1 (shown in the draw-
ings) is of a common type, and is provided
with the usual return-flues 2 and a mud-dram
3, connected with the boiler, back of the bridge
4 of the furnace 5, by means of a water-leg
6, as usual in such constructions, and the
mud-drum 3 is shown provided with a blow-
off pipe 7, preferably connected with the
under side of the mud-drum at about its

center, and prefelably furnished with gate-
valves § 8.

Within the boiler 1 and pleferably longi-
tudinally above and near the center of its bot-
tom we arrange two conveyer-screws 9 and 10,
one, 9, between the water—lecr 6 and the fr ont
of the boﬂer and one, 10, between said water-
leg and the back of the boﬂer. One of these
screws is preferably a right-hand screw and
the other a left-hand screw. The essential
point is that the rear screw 10 shall oppose
the action of the front screw 9 when both are
caused to revolve, so that when the screw 9
is so revolved as to cause scale on and near
the bottom of the boiler to move toward the
water-leg 6 the screw 10 will oppose its pas-
sage beyond the water-leg and tend to carry
any scale forward to the water-leg that may
be driven too far back. This is very impor-
tant in ordinary flue-boilers, as the mud-
drum used in connection with such boilers is
usually located about midway between their
ends, that being cohsidered by those skilled
in the art the best position.

‘We prefer in constructing the screws 9 and
10 to use a single shaft 11 and attach the
blades 12 and 13 of both serews to it. The
ends of the shaft 11 we preferably support in
bearings 14 14, respectively attached to the
lower ends of vertical rods 15 15, which are
preferably screw-threaded at their respective
upper ends 16 and are each preferably sus-
pended from the flues 2 of the boiler and held
in place by means of a frame consisting of
two cross-bars 17 17, through holes in which
the rod 15 passes and which are preferably
secured together and fastened in place by
means of a pair of tie-rods 18 18 passing
through them and each preferably having a
head 19 at oneend and screw-threaded at the
other end 20, and preferably provided at the
serew-threaded end with an ordinary nut 21
and a jam-nut 22, By screwing up these
nuts the frame can be secured rigidly in po-
sition.
cates. It is desirable that they should not
occupy any more space on the flues than is
necessary, and for that reason we preferably
make them narrow from side to side and thick
from top to bottom at points where they rest
against the flues 2 and wider transversely
and thinner vertically at intermediate points..
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The rod 15 in each case is prevented from
moving vertically preferably by an adjustable
collar 23, secured in place by a set-serew 24,
which rests against the under side of the
lower eross-bar 17, and a nut 25, screwed
upon the upper end of the rod 15 and resting
against the top of the upper bar 17 of the
frame, all preferably as shown most clearly
in Fig. 2.

The shaft 11 may be prevented from mov-
ing longitudinally by means of movable col-
lars 26, secured thereto by set-screws 27 or
other suitable means.

The front end 28 of the shaft 11 is prefer-
ably squared, and a pinion 29, having a hole
through it corresponding in size and shape
to the end of the shaft 11, is slipped over the
end 28 of the shaft and secured in place by a
split key 30. The preferred construction is
in all respects, so far as the method of attach-
ing the pinion in place is concerned, exactly
the same as the one adopted in securing-the
bevel-wheel 31 to the vertical driving-shaft
32, (illustrated in Figs. 4 and 5,) in which the
key used is numbered 33. The bevel-wheel
31 engages the pinion 29.

The driving-shaft 32 is preferably support-
ed by means of a frame 34, which is shown
in all respects exactly like the frames used
in supporting the shaft 11in place and here-
inbefore fully described. Im this frame the
cross-bars 35 are held together by means of
tie-rods 37, having heads 38 and nuts 39 and
40, by means of which it is clamped to the
flues 2 of the boiler. The driving-shaft 32
passes through vertical holes in the cross-bars
35 and carries a collar 41, which rests upon
the lower cross-bar 35, and another collar42,
which rests upon the upper cross-bar of the
frame. Both eollars are preferably movable,
and each is preferably secured to the shaft
by means of a set-screw 43, The upper end
of theshaft 32 preferably extends out through
a gland secured in an opening in the top of
the boiler and has a wheel 44, with a crank-
handle 45, shown attached to its upperend, for
imparting motion to it. The gland through
which the shaft 32 passes is preferably com-
posed of a sleeve 46, having a head 47 at its
lower end resting against a gasket 48, placed
between it and the inside of the boiler-shell
49, opposite the gasket.

‘We preferably reinforce the boiler-shell on
the outside by means of a washer 50, made
coneave on the bottom, so as to fit the shell,
and flat on top.

The sleeve 46 is screw-threaded on the out-
side and is fastened in position by means of
a nut 51, screwed onto it and down against
the washer 50. Atits upperend it is prefer-
ably concave, and a packing 52 is held be-
tween it and a screw-cap 53. This gland not
only prevents the escape of steam, but sup-
ports the upper end of the driving-shaft 32
and prevents the boiler-shell 49 from being
injured by the operation of the device. Im-
mediately beneath the gland we preferably

arrange a collar 62 on the driving-shaft and
secure it in position by means of a set-screw
63. This collar prevents the driving-shaft
from rising and lifting its gear-wheel out of
engagement with the pinion of the conveyer-
shaft. Within the mud-drum 3 we prefer-
ably arrange centrally a shaft 55, journaled
in glands 56 56 in the ends of the drum, and
having attached thereto a right-hand con-
veyer-blade 57 and aleft-hand blade 38, pref-
erably, but not necessarily, having a space
between them opposite the mouth 59 of the
blow-off pipe 7. To the end of the shaft 55
we preferably secure a wheel 60, having a
crank-handle 61.

Our apparatus in the form described oper-
ates as follows: Scale having accumulated
along the bottom of the boiler over the fur-
nace, in the usual manner, the conveyer-
serews 9 and 10 are set in motion by turning
the wheel 44, which sets the driving-shaft 32
in motion, and from it motion is transmitted
through the bevel-wheel 31 and pinion 29 to
the conveyer-shaft 11. The conveyer-blade
12 propels the loose scale in the boiler toward
the mouth of the water-leg 6, leading to the
mud-drum 3, and the motion of the blade 13
tends to prevent any scale from being driven
past the mouth of the water-leg 6, and draws
toward it and propels back toward the water-
leg any scale and mud passing around it at
the sides. The result of the joint action of
the two blades is to cause the scale to sink
down through the water-leg 6 into the mud-
drum 3. After the boiler has in this manner
been cleaned the gate-valves 8 S are opened,
0 as to give the mud and scale a free pas-
sage out through the blow-off pipe 7. The
right and left hand screw-blades 57 and 58
are then set in motion by turning the wheel
60, and the scale and mud forced toward the
mouth of the blow-off pipe, through which it
escapes. By keeping the boiler and mud-
drum clean in this way the life of the boiler
and the water-leg 6 are greatly prolonged.

It will be obvious that other well-known
means for communicating motion to the shafts
32, 55, and 11 may be adopted in place of
those described, and we do not wish fo be un-
derstood as confining our claims to the spe-
cial means shown. We desire to coverequiv-
alents broadly. i ‘

Our apparatusis particularly useful in pre-
venting the accumulation of seale in boilers,
but it is also useful in removing mud, and at
sea it is useful in removing the salt and sedi-
ment deposited. _

We claim— :

1. The combination of a horizontal, flue-
boiler having an outlet for deposits through
its bottom; a conveyer-shaft1l, arranged lon-
gitudinally in the boiler and having attached
thereto, a right and a left hand screw con-
veyer-blade, with their inner ends opposite
each other, and in the neighborhood of said
outlet; journal-bearings 14, 14, for the ends
of the shaft; a pair of vertical rods 15, cach
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attached to one of said bearings and screw-
threaded atitsupperend; asupporting-frame
for each rod 15, each frame having a pair of
horizontal cross-bars, 17, one resting on top
of a set of flues, and the other beneath it
against the under side of a lower set of flues;
and a pair of tie-rods, each having a head at
one end, and screw-threaded at the other, and
each passing through holes in the cross-bars
and being fastened in place by one or more
nuts; and, therod 15, supported by the frame
passing up through vertical holes therein, and
having beneath the lower cross-bar, a collar
secured by a set-screw, and above the upper
cross-bar a nut, together, preventing vertical
movement, substantially as described.

2. The combination of a horizontal flue-
boiler; having an outlet through its bottom
for deposits; a conveyer-shaft 11, having a
right and a left hand conveyer screw-blade
attached thereto, arranged with their inner
ends opposite each other, and in the neigh-
borbood of said outlet; journal-bearings, in
which said shaft turns; a vertical driving-
shaft passing through the top of the boiler;
means supporting the driving - shaft; and
means transmitting motion from the driving-
shaft to the shaft 11.

3. The combination of a horizontal flue-

boiler; having an outlet through its bottom
for deposits; a vertical driving-shaft; abevel-
wheel on its lower end; a gland through which
it passes out of the boiler, and which is com-
posed of a screw-threaded sleeve 46, having
a head 47 at its inuner end; a gasket 48, be-
tween the head 47 and the boiler-shell; a
washer concave on the inside and flat on top,
resting on top of the shell; a nut 51, fasten-
ing the sleeve in place and resting on the
washer; a screw-cap 53, and a packing 52, be-
tween the cap and the sleeve; means sup-
porting the driving-shaft and preventing lon-
gitudinal movement thereof; a horizontal
shaft; bearings therefor, in which it turns,
meanssupportingitin position; abevel-wheel
on its forward end which is engaged by the
bevel-wheel on the driving-shaft; a right and
a left hand screw conveyer-blade attached to
the horizontal shaft end to end, and with
their inner ends in the neighborhood of the
outlet from the boiler, and said blades con-
veying deposits toward the outlet, substan-
tially as described.
JOHN C. BURNESON.
OLIVER G. RICHEY.
Witnesses:
Wu. H. ScoTT,
C. A, SCHORL

30

35

40

45

50



