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The present invention relates to- boilers
and more particularly to devices or attach-
ments for boilers whereby to facilitate cir-
culation of the water within the boiler and
coactively clean the interior of the boiler of
any scale and coactively prevent accumula-
tion of scale within the boiler.

An object of this invention is to provide a
device of this kind which can be readily at-
tached to any conventional steam boiler
whether of the portable or stationary type,
the device embodying features which will not
absorb any power from the boiler for opera-
tion thereof. :

" Another object of this invention is to pro-
vide a device of this kind which 1s so con-
structed that the pressure of the boiler will
cause circulation of the water through the
device so as to provide a continuous circula-
tion from the device to the boiler.

A further object of this invention is to pro-
vide in a device of this kind means for super-
heating the water passing through the device.

A still further object of this invention is

s to provide a device of this kind by means of

which the pressure of the device is used for
removing the accumulated scale or foreign
particles which are trapped within the device.

The above and various other objects and
advantages of this invention will in part be
described in and in part be understood from
the following detailed description of the
present preferred embodiment, the same be-
ing illustrated in the accompanying draw-
ings, wherein :— ’ g

Figure 1 is a detail front elevation partly
broken away of a boiler having a device con-
structed according to the preferred embodi-
ment of this invention mounted thereon, the
device being shown in front elevation partly
in section o

Figure 2 is a side elevation partly broken
away of a boiler having a device of this kind

‘mounted thereon, and

Figure 3 is a sectional view taken on the
line 83—3 of Figure 1.

‘Referring to the drawings, wherein like
pumerals of reference designate correspond-
ing parts throughout the several views, the
numeral 10 designates generally a boiler of

such as a pump or the like.

conventional construction which may be of
the portable or mobile type or of the sta-
tionary type and which 1s provided at one
end with a fire box 13 and at the opposite end
with a smoke stack opening 11.

The boiler 10 is provided in the present in-
stance with o plurality of flues 12 which ex-
tend longitudinally of the boiler 10 and open
at one end into the fire box 13 and at the op-
posite end into the forward end of the boal-
er construction from which point it passes
outwardly through the stack opening 11.
The boiler 10 is also provided at the desired
location with a steam dome 14 which is dis-
posed at the top of the boiler 10, and beneath
the fire box 13 or at any other desired loca-
tion, thers is provided a sediment basin or
shell 15 wherein the sediment caused through

‘the henting of the water within the boiler is

adapted to accumulate.

In boilers at present in use, and particu-
larly those in use in the oil fields, the pres-
ent water available in its impure form con-

tains a considerable quantity of lime and-
‘other particles whicli accumulate within the

shell of the hoiler 10 and about the flues 12
so that after the boiler has been in operation
for a short period of time, the interior of the
boiler and the periphery of the flues 12 be-
come coated with a relatively hard scale
which impairs the efficiency of the boiler.-
In order to provide a circulating medium
for the water within the boiler 10, we have

provided a casing or housing generally des-’
ignated as 16, which is of substantially L--

shaped construction having one portion 17
thereof disposed in substantially horizontal
relation and the other portion or leg 18 of
the casing or housing 16 is disposed in sub-
stantially vertical position and having the
upper end thereof terminating at a point
above the top of the boiler 10.

A steam pipe 19 is connected at one end to
the dome 14 and extends axially through the
casing or housing 16 and is connected at the
opposite end to a suitable power member
The horizontal
member 16 and the vertical member 18 of
the housing 16 are connected by means of an
L-connection 20. One end of the housing
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member 17 is provided with a cap 21 of an-
nular construction which is provided with a
suitable opening so that the steam heating
pipe 19 may be extended through the cap 21.
The upper end of the housing member 18 is
provided with a similar eap 22 which is
adapted to close the upper end of the housing
member 18 about the heating pipe 19.

Disposed within the housing 16 and in

spaced relation to the heating pipe 19, there
is positioned an inner casing generally des-
ignated as 23, which is of substantially L-
shaped construction, and at one end the hor-
izontal leg 24 engages the cap 21 so as to close
one end of the inner casing member 24, and
the opposite end of the inner casing member
24 is connected to an L 25. The horizontal
leg 26. of the inner casing 23 is connected at
one end to the L 25 and the opposite end of
this vertical inner casing member 26 is free
and terminates in spaced relation to the up-
per cap member 22 and substantially below
_the top of the boiler 10. R
- An intake water pipe line 27 is connected
at one end to the boiler 10 and preierably to
the mud rim or sediment basin 15, and at the
opposite end the water line 27 is connected to
the outer casing 16, the point of attachment
being closely ach acent the lower cap member
21. ' ' :
A manually operablevalve 28 is interposed
within the pipe line 27 and in like manner, a
check valve 29 is interposed in the pipe line
27 intermediate the valve 28 and the casing
16, so that the water will flow in only one di-
rection within the pipe line 27, this direction
being from the boiler 10 toward the casing

- 16. '

.

>

" 50
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end to the casing 18 and at the opposite end
to the boiler 10. The return pipe line 30 is
connected to the casing 18 at a point. below
the.open end of the vertically disposed inner
casing member 26, and the point of attach-
ment of the opposite end of the pipe line 30
_to_the boiler 10 is below the normal level of
the water within the boiler.

A manually operable valve 31 is interposed
in the pipe line 30 between the boiler 10-and
the vertical casing 18 and a check valve 32
is also interposed in .the pipe line 30 between
the valve 31 and the vertical casing 18, so that

the flow of water from the intake pipe line

27 through the inner casing 28 and back to

8 the boiler 10 through the pipe line 30 can be

=}

(3]

manually regulated and this flow established
in only one direction. -
The space between the upper or open end

33 of the inner vertical casing 26 constitutes

a steam trap 84 for the accumulation of any

“steam which may be formed by means of the

heating member 19 passing through the cas-
ings 16 and 23 or any steam which is forced
through the water pipe line 27 from the boil-
er 10. The pressure of this steam 84 coop-

A return pipe line 30 is connected at one

1,015,484

erating with pressure in the supply pipe 38
will operate to force the water downwardly
from the open end 83 of the inner casing 26
into the pipe line 30.

A drawoff or cleaning pipe line 85 is at-
tached at one end to the elbow 20 and a valve

© 36 1s connected to the drawoff 85 so that the

pipe 85 may be manually closed or operned,
as desired. The free end of the inner casing
member 26 is held concentrically within the
outer casing by means of a spacing member
37 which not only holds the free end of the
Inner casing member 26 concentrically with-
in the outer casing 18; but also concentrical-
ly.with and in spaced relation to the heating
pipe member 19. . A water feed line 38 is
connected at one end to a source of water
supply and is preferably -connected to the
injector for the boiler-10 and this opposite
end of the pipe 38 is extended through the
outer casing 17 adjacent the cap 21 and con-
nected to the inner casing or boiler 24 so that
the water from the feed line 38 will pass be-
tween the inner member 23 and the heater 19.

In the operation of this device, when a
cuitable head of steam is provided in the
boiler 10, and when -the pumps or -other
nower members are placed in operation, the
steam will circulate through the steam line
19 to the pumps or other power members.
The outlet valve 28 may then be opened so as
to permit the water from the lowermost

" point of the boiler to flow through the casing

intake pipe line 27 and into the outer casing

member 16. " From this point, the water will

civeulate about the inner casing 24 and be
forced upwardly through the vertical outer
casing 18 and outwardly through the return

.pipe 30. The accumulation of stecam in the
-steam trap 34 disposed above the free end of

the riser 26 1s adapted, with the additional
pressure in the feed line 38 from a suitable
pump or injector (not shown), to force water
into the pipe 30 so as to partially agitate the
water in the boiler 10. The space between
the inner casing .or boiler 23 and the outer

‘casing or housing 16 provides a sediment well

whereby sediment is received or devosited
therein from the boiler 10 and frem the space
between the inner easing or boiler 23 and the
heater pipe 19. : This sediment can he readi-

Iy removed by opening the valve 36 on the

drawoft pipe 85, which is under pressure.
from the boiler when the valve 28 is opened.

~ 'When it is desired to fill the boiler with wa-

ter, the feed line 38 may be opened by means
of a suitable valve disposed therein and the

injector ‘or other pump member set into op-

eration so as to force the water through the
space between the inner casing or boiler
member 23 and the heater 19. This inner

‘boiler member 23 constitutes a pre-heater

for the water entering the boiler from a
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suitable source of water supply so-that 1o
cold water will be forced into the boiler.

TFurthermore, by pre-heating this water, a
considerable amount of precipitate’ is re-
moved therefrom, thus purifying the water
and removing therefrom a considerable
quantity of lime or other particles which
become a precipitate upon heating the water
to a predetermined degree. The space be-
tween the inner boiler member 23 and the
heater 19 may be such as to dispose a rela-
tively thin film of water about the heater
19 so that this water can be quickly heated to
a relatively high degree before entering the
boiler 10. v ‘ '

Tt is, of course, understood that various
changes and modifications may be made in
the details of construction and design of the
above specifically described embodiment of
this invention without departing from the
spirit thereof, such changes and modifica-
tions being restricted only by the scope of
the following claims.

Tclaim:— )

1. A device of the character described
adapted to be connected to a boiler and a
source of water supply under pressure, coli-
prising an elongated outer casing, & heating
element extending through the outer casing,
an inner casing within the outer casing and
positioned about and in spaced. relation to
caid heating element, connecting means con:
necting one end of said inner casing to the
water supply, said inner casing at a point re-
mote from said connecting means having
communication with : .
connecting means for connecting said outer
casing with a boiler whereby to provide a
superheating water circuit. )

9 A device of the character described

adapted to be connected to a boiler and &

source of water supply under pressure, coni-

: 43 .
prising an elongated outer casing, a heating sour )
prising an elongated L-shaped outer casing

olement extending through the outer casing
and connected at one end to the boiler, an 1n-
ner casing within the outer casing and dis-
posed about and i 1
heating element, pipe means connecting one
end of said inner casing to the water suppry
whereby to admit water from the supply into
one end of said inner casing, said inner cas-
ing at a point remote from said water intake
having communication with said outer cas.
ing, and return pipe means for connecting
the outer casing with a boiler, said return
pipe means being connected to said outer cas-
ing at a point remote from the intake of said
inner casing.

3 A device of the character described
adapted to be connected to a boiler and a
source of water supply under pressure, com-

prising an elongated L-shaped outer casing.

of circular cross sectional configuration, a

5 heating element adapted to be connected at

said outer casing, and -
“Ing

in spaced relation to said

3

one end to a boiler and extending axially
through said outer casing, an inner casing
within said outer casing and disposed about
and in spaced relation to said heating ele-
ment, said inner casing having one end there-
of closed, the opposite end of said inner cas-
ing being open and disposed in spaced rela-

‘tion to the adjacent end of said outer casing,

an intake pipe adapted to be connected at
one end to the boiler and at the opposite end
adjacent the closed end of said outer casing,
and a return pipe connected st one end to
said outer casing adjacent the open end of
said inmer casing, the opposite end being
adapted to be connected to the boiler. =

4. A device of the character described
adapted to be connected to a boiler and a
source of water supply under pressure, com-
prising a cylindrical outer casing having
closed opposite end portions, a heating ele-
ment extending axially through said outer
casing, an inner casing mounted concentrical-
ly within said outer casing and in spaced re-
lation to said heating element, said inner cas-
ing having one end thereof closed, the oppo-
site end of said inner casing being open and
disposed in spaced relation to the adjoining
end of said outer casing whereby to permit

_communication from said inmer casing to
said- outer casing, an intake pipe line con-
“nected at one end to the water supply and at

the opposite end extending through said out-
er casing and into said inner casing whereby
to admit water from said supply into said
inner casing adjacent the closed end thereof,
and a return pipe connected to said outer cas-
adjacent the open end of said inner cas-
o and providing means for connecting at
the opposite end to a boiler at'a point below
the normal water level within the boiler.

5. A device of the character described
adapted to be connected to a boiler and a
source of water supply under pressure, com-

ing

having one leg thereof positioned in sub-
stantiaily horizontal position, the other leg
being positioned in substantially vertical po-
sition and terminating at a point above the

‘top of a boiler, a heating element extending

concentrically through and beyond the outer
casing, an inner L-shaped casing mounted
within the outer casing and disposed con-
centrically thereof and in spaced relation to
said heating element, said inner casing hav-
ing one end thereof closed and the opposite
end open and communicating with the outer
casing, intake pipe means connecting the wa-
ter supply with said inner casing adjacent the
closed end thereof, and return pipe means
for connecting the boiler with said outer cas-
ing, said return pipe means being connected
to said outer casing at a point adjacent the
open end of said inner casing and check valves
mounted in said return pipe means whereby
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in permit the flow of water in caly oue di-
rection. - . : S
6.- A device of the character described
adapted to be connected to a boiler and a
source of water supply under pressure, com-
prising an elongated cylindrical outer casing
having the opposite ends- thereof closed, a
heating- clement’ disposed concentrically
-within said outer casing, an inner casing
mounted concentrically within said outer cas-
ing and positioned in spaced relation about
said heating element, said inner casing hav-
ing one end thereof closed, the opposite end of

-s8id inner casing being open and communi-

cating with said outer casing, intake pipe
‘means connecting the water supply with said
inner casing adjacent the closed end thereof,
return pipe means for connecting the boiler
with said outer casing adjacent the open end
of said inner casing, and drawoff means con-
nected with said outer casing whereby to per-

~mit cleaning of sediment deposited within

said outer casing.
7. A device of the character described

adapted to be connected to a boiler and a
-source of water supply under pressure, com-

prising a cylindrical elongated outer casing,
a steam pipe extending concentrically
through said casing, cap means for holding
said steam pipe concentrically within said

-outer casing and coactively closing the oppo-

site ends of said outer casing, an inner cas-
ing disposed concentrically within said outer
‘casing and in spaced relation to and about

1,915,484

said outer casing, said inner casing terminat-
ing at a point inwardly of one end of the
outer casing and opening at said terminated
end into said outer casing, the opposite end

of said inner casing being closed, pipe means .

connecting the ‘inner casing adjacent its
closed end to a source of water supply under

pressure, intake pipe means adapted to con--

nect the outer casing adjacent the closed end

of the inner casing to a boiler below the *

water level of the boiler, and an outlet pipe
adapted to connect said outer casing with
said boiler below the water level of the boiler,
said outlet pipe being dispesed adjacent the
open end of said inner casing.

~In testimony whereof I hereunto affix my

signature. :
WILLIAM D. BRIDGE.

said steam pipe, said inner casing being con- -

nected at one end to one of said cap means,
the opposite end of said inner casing ter-

minating at a point spaced inwardly from -

the adjoining end of said outer casing, means
for holding said open end of said inner cas-

_ing concentrically within said outer casing,

intake pipe means connected at one end to
the water supply and at the opposite end to
said inner casing adjacent the closed end
‘thereof, a second intake pipe for connecting
the casing to a boiler; return:pipe meéans for
connecting the said boiler with said outer
casing adjacent the open end of said inner
casing, manually operable valve members in-

terposed in said intake pipe means and said =

return pipe means, check valves interposed

valve and said outer casing, check valve
means interposed in said return pipe means
intermediate said valve and said outer casing

“whereby to establish a circulation through

said outer casing to said boiler in one direc-
tion, a drawoff pipe connected at one end to
said outer casing, and a valve interposed in
said drawoff pipe whereby to regulatethe ex-

“pulsion of sediment from said outer casing.

8. A device as described comprising an
outer casing, an inner casing, a heating pipe

extending longitudinally of each of said cas- -

-ings, means for securing said heating pipe to

"in said second intake pipe means between said
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