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UNITED StA

To all whom it ma J CONCErn :

ES

~ JAMES F. HOTCHKISS, OF PLAINFIELD, NEW JERSEY.

| f__B;.dn-‘ﬁE R-GLEANER,

SPECIFICATION formmg pa,rt of Letters Pa,tent No 2'?6 411 deted Aprﬂ 24, 1883

. A’{Jphﬂutmn ﬁled July 12, 133:1

(”\e muﬂel )

Be it known that I, JAMES I‘ HOTCHKISS
of Pla,mﬁeld in the ceuntv of Union and State'
of New J ersey,have invented certain Improve-
ments in Boiler-Cleaners, of which the follow-

ingis a specification, reference being had to
~ the accompanying drawmgs, and tothe letters |

of reference marked thereon..

My invention relates to an 1mprevement
upon that deseribed in Patent No. 166,782, |
granted August17,1875,to Thomas 0. Kemp,f
- assigned to me, and relssued under No. 7,916,

~ October 16, 1877, and patented in Uanada No

o | 155 .

vember 15, 1873, under No. 2,862, .
The 1nvent10n described in that patent ceu-_

sists in an improved method of removing im-

| - purities or foreign matters found in the water
~ of steam-boilers, and which, are thrown to the

| 40

s
'. - paratus to an ordlnary tubular boiler, -

20

| ~ surface bythe ebulhtlon thereof, tegether with
‘the mechanical appliances for carrying said

- -method into effect, as f’ully deserlbed in the
- said reissued petent

body of water passing from said reservoir, the
- said imparities being deposned m the reser-
~ voir by precipitation. | -

35

- The operation of" ihe mvenmon is dependent*
'_upon the action of the laws of gravity as. ap-
~piied to waters of ‘different temperatures and
to substances of different specific gravities.
The method employed consists in- earrying.

the impurities raised to.the surface by ebulli-
tion below that surface, and then upward into
a reservoir with an ascending current induced
by the dlSplaeement of a deseendmg cooler

The present invention eensmte in 1mp10ve
ments in the construction of the apparatus,
whereby the efficiency of its operation is
greatly increased, simplicity and cheapness of

"~ ‘manufacture are obmmed and the liability of
'dlearrangement of the parts rednced to the
‘minimum. - -

The mventwﬁ is apphcable to a,ll clasees of

 boilers, as stationary, locomotive, and marine.

In the drawings, Figure 1 is a view in per-

; spective, showing the attachment of the ap-

Tig. 2
shows its attachment to a locemotwe boiler.

~ Fig. 3 is a transverse section on enlarged

scale on the line @ b of Fig. 2. Tigs. 4, 5, and
6 show medlﬁed forms of the mventlen as ap

g nlled to a leeomotwe bmler |
attachment of the apparatus to a marine
I‘lg 818 a fransverse section on line

boiler.

¢-d of Fig. 7. Tigs. 9, 10, and 11 show differ-
ent a,rrengemente of the appara,tus, and IFigs.

thereof as hereinafter described,

. parts in the respective figures.
A is the Doiler, upon which, as shown iin

ervoir B restmg upen the base «¢. The reser-

teenths of an inch in thickness and weighs
about two hundred and fifteen pounds. It oec-

long, twenty -four inches mde, and twenty -S1X
inches high.

- Cisa mnnel Whlch is placed in the bmler;
'so that its bottom edge is not higher than the

low-water level. In boilers not over sixteen
feet long it is advisable to place the funnel as
near the back-head (or- that farthest away
from the fire) as possible. In longer boilers
the mouth shonld be about one-fifth of the

12 and 13 modifications in the censtmctmn.ﬁ.

Smnla,r' letters of reference indicate smllla,r:

voir is a-cas.t-i_ron spherical vessel of _ab'out_
| eighteen  gallons capacity.

PATENT OFFICE.

Flg 7 shows the o

Figs. 1, 2,3, 4,7, 8, and 11, is placed the res- +

It is nine-six-

cupies when” in position, with its pipes at-
tached, a space twenty-eight to thirty inches

75

length of the boiler from the back-head. The |

funnel is made of sheet-iron.

1ts mouth or .
opening is twelve by fifteen inches across its _
greater and lesser diameters, and it can bein-

80

‘serted in any ordinary man-hole ; but should '

the man-hole be too small the funnel may be

| bent, aud- after insertion 1est01ed te 1ts normal

| etate

the shell of the Dboiler at b, and coupled at ¢

D is the upﬂow 1}1pe, sulmb]y tappefl into

to a separate section, which connectsat d with =~

the apex of the funuel C. The upper end of . |
-9:)..:'-:.

‘the pipe D unites with a valve, d’, into which
a separate and horizontal section of the pipe

is screwed, the other end of the section being
| tapped into the nozzle d'’ of the reservoir B.

‘The return-pipe I is similarly conneeted to
the reservoir B and to the shell of the boiler.

two mchee below the said edge of the funnel,

The lower end of the return-pipe extends as
far below the lower edge of the. funnel as the
arrangementof ﬂuesand tubeswillallow. The
end preferably should not be placed less than

100
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and where possible should extend to a point |

about eight inches from the bottom of the
boiler.

F is the blow-off plpe which 1s connected
with the lower partof the reservoir B, and may
be carried in anydirection and to anv conven-
ient point of discharge.

reach of the engineer. .
G 1s a deflector, cast as a part of the uppel

portion of thereservoir B,and extending within
“the same to about 1ts center, as shown.

The

purpose of this deflector will be hereinafter
deseribed.

In Rig. 3, which represents in cross-section
the application of the apparatus to a locomo-
tive-boiler, two funnels are shown uniting with
an inverted T-pipe. The arrangement of the
reservoirand upflow,return, and blow-oﬁ' pipes
is substantially the same as in the application
to the stationary boiler. The mode of appli-
cation can be varied, however. Ifor instance,
theupflow-pipecan enter the smoke-arch, mak-

-ing connection with either one or two funnels

through the front head of the boiler. The re-
furn- pipe may be introduced through the

“boiler on the side near the check-valve, as

30

shown in Ifig. 3,or may be passed through the
top of the shell in the more ordinary manner.

As shown in Iig. 3, the two funnels are ar-

ranged so that one is on each side of the dry-

 pipe /, the funnels connecting with the single

35
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upflow-pipe. Where thedry-pipeisnot placed
centrally and longitudinally of the boiler a
single funnel may be used.

In Figs. 4 and 5 adifferentconstruction and
arrangement of funnel is shown for special
application to locomotive - boilers, to which,
from the inaccessibility of their interiors and
cramped space, the introduction of the ordi-
nary funnel might be objectionable. A bush-

ing, d’/, 18 screwed Into the tube-sheet, and
-into this the pipe end of the funnel (here let-
tered C') is screwed, the upflow - pipe being

tapped into the other endof the bushing. The
hole in the tube-sheet made to receive the

‘bushing is large enough to admit the funnel

end. A similar bushing, d%, is screwed into

“the shell of the boiler, and to this the sections

50

- 6 the funnel is shown dispensed with, the re-

55

6o

of the return-pipe K are connected. In Iig.

ceiving end of the pipe being 1epresented
by C".

The appllcatlou of the apparatus to a ma-
rine boiler, as represented in Iigs. 7 and 8,
will be sufﬁcient]y well understood therefrom
and from the preceding description, and need

not be further explained.

Iig. 9 shows the apparatus placed at the
back of a stationary boiler when the low ceil-

ing of the room would not allow of its being

placed on top.

Fig. 10 showsﬂ the reservoir placed on a SIde'

wall of the boiler, as in cases where the loca-
tion of the steam—drum, man-hole, &e., would
prevent its being applied in the ordinary man-
nerl

Y6, 41010

1t 1s preferable to
place a valve inthe pipe,asshown by e, within

Fig, 11 indicates the connection of the re-
turn-pipe to a mud-drum, which under some
circumstances may be advantageous.

The apparatus may be attached in many
| ways in addition to those represented in the

respective figures, and which might be sug-
gested by the construction of the boiler, its
arrangement in the room, &c.

Thus, for 1n--

75

stance, the mode of attachment of the ap-

paratus to an ordinary tlue, cylinder, or up-
right boiier would be governed by the exi-
gencies of the case. As upright boilers vary
greatly in the disposition of their internal
parts, no general rale can be laid down for the
application of the apparatus to them, and spe-
cial directions might benecessaryineach case,
while the general principle of the invention
and the substantial construction of its parts
would-be adhered to. The difficulty found in
keeping upright boilers clean and of obtaining
access theretorenders the use of the apparatus
therewith specially important. -

80

Fig.12 shows a modification in the shape of ga

the reservoir. As hererepresented, the upper
part 1s cylindrical, while the lower connecting
portion is funnel-shaped, the blow -off pipe
joining with the bottom of the funnel.

Fig. 13 shows a further modification, the
lower part of the reservoir being of spherical
construction. |

The operation of the apparatusis as follows:
A8 soon as the water in the boiler becomes
heated, currents are established. These cur-
rents are formed by the hotter, and therefore
lighter, water flowing upward and away from
thesource of the greatest heat, whilethecolder
and denser water flows to the source of heat
to replace the other and in its turn become
heated. In all boilers where fireis applied at
one end the currents established will be up-
ward and from the fire on the surface, and
downward and toward the fire in the lower
part of the boiler. Communication being es-
tablished between the boiler A and reservoir
B, the water forced into said reservoir is sub-
ject to a pressure common to both it and the
boiler-water, and as long as_ ifs dénsify and

specific gravity remain the same as those of

the water in the boiler, (consequent upon
equal temperature,) there will be an equilib-
rinm established in the -boller, reservoir, and
pipes, and no circulatory motion through the
same will occur; but as a body of water re-

moved from actua,l contact with the greater
body of heated water in the boiler, the reser-

voir - water begins to cool, and, gathering
density 1n cooling, overcomes the equilibrinm
established and commences to descend the re-
turn-pipe. At the same moment the funnel
admits an 1inflowing upward column of water,
which seeks to again establish the former
equal condition, and the circulation once be-
gun will continueindefinitely. Asthe impuri-
ties are thrown to the water-level by ebulli-
tion they are received within the funnel and
carried below the water-level,up thepipe D,and
deposited in the reservoir B. The fall of the

95
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 the agitating currents in the boiler.
i mostfavorable conditionsare therefore insured

. 10
- The sediment, once deposited in the reservoir,

Al

L TN

- :'55

976,411

' temperature of the water holdmg the 1mp11r1

ties in suspension causes them to be preeipi- |

allowed were aln ely and direct current throu gh -

the reservoir permitted. The deflector also,

; ~ tated to the bottom of the I'BSEI‘?OII‘, and the | as before stated, directs the course of the eedl

- u-r."

water returned to the boiler is practically
clear, The eirculation continuing, all the wa-
ter of the boiler ultimately passes throngh the

- reservoir, where it is kept still and free from

The
for the precipitation and deposit of sediment.

can pe remored through the blow plpe as often

SRR as necessary. | .
In order to plevent agltatlon of the wa- |
ter within the reservoir by obstructing the

current of water through the same, I provide

. the defleetor G, before referred to, the deflector

~ serving to check the flow of water, insuring a
“still place for the precipitation of sediment,
and mdoomgthedownward movementthereof |
- It 1s well known that deposits and incrusta-
tlom ‘seek the quietest part of a boiler, and

" my invention provides a quiet place for their

T accumulation outside of the boiler itself and
: - whence they can be readlly removed as fast as
. they accumulate without loss of water.
. With the shape of the reservoir. ehown in
- the Reissued Patent No. 7,916,

:.. : :  30

removed from heat and its agitating effects,

before re-
ferred to, the sediment bemg spread over a

wide area in the reservoir, it cannot be as read-

ily and effectually removed as with the use of

- a Teservoir oonstrueted in aocordanoe W lth my '

- Inv entlon

TS
. lent shape of the lower part of the reservoir

It is apparent that a spheuoal or eqmva-

= -permlts of the aceumulation: of sediment with-

~ in a small area, and that it is readily dis-
- charged Through the connecting lower pipe |
40

. . is also much more oompaot admits of greater
B '.'preseure, and is much cheaper thao the one.

without loss of water. A spherical reservoir

. ‘shown in the reissued patent.

~hole is suﬁioleut

The addition to the reser?oir of the de-
flector is also an important improvement.

vision the reservolr in operatlon becomes air-

~ bound.

Aoother advantage in the use. of the de-

o flector is, that the length of the course taken
| ~ bythe water through the reservoirisincreased,
‘and this, together with the retardation of the

~ water by the deflector, gives greater time for:-

.............
-

In.
~order to allow air to pass from one side of the |
- deflector tothe other, I have found it necessary
- to perforate the upper part thereof. One small
In the absence of such pro-

-the preolpltatloo of sedlmenb than would be |

ment downward and. the sediment, once hav-
ing been given this direction, will not again
take an asoendmg course.

Another advantage of this invention overf

that deseribed .in the reissued. patent consists

in the placing of the mouth of the funnel so

65

as to. face the firing end of the boiler, whereby
to obstruct and receive the surface current

flowing from the said end of the boiler. The
current in the present invention is direct and

J0

unopposed, whereas with the apparatus de-
sceribed in the relseued patent there are t“o o

opposing currents.

- Having deseribed my invention, 1. Ll&lﬂl—-- |

1. In a sediment-collector for steam boilers,
a spherloal reservoir or its equwaleot having

75

a base-piece and a blow-off pipe . couneeted :

with the lower part of said reservoir, com-
‘bined with a funuel suspended mthm the
boiler with its mouth in the line of water and

80

Steam, an upflow- -pipe attached to said funnel

and to the reservoir, and a retarn-pipe united

to the reservoir and reaching into the boiler

to a plane below that in which the lower edge
of the funnel is placed, eubstantmlly as and

for the purposes set forth. =«

2. In a sediment-collector for steam- borlere -
the oombmatlon with a spherical reservoir or

its equivalent provu]ed with an internal de-

flector and with a blow-off pipe, of a funnel

suspended within the boiler-with its mouth in

~the line of water and steam and facing the

firing end -of the boiler, and upflow and re-

turn pipes and smtable valves, all arranged
substantially as and for the ]mrposee set fo:th |

- 3. As an element in a sediment-collector or
boiler-cleaner, a reservoir provided with a de-

flector perforated at its apper part {o prew; ent

alr-binding, as specified.
4, In a sediment- oolleotmw appalatus for

steam- bollers the oombmatlou with the boiler

tube-sheet and an extemally and mteroal]y
threaded bushmg, of a sediment-receiving

.90' =

195 .

funnel or pipe and an ‘upflow - pipe, each

screwed into an end of tbe bushing at oppo-

site sides of the tube-sheet, substentlalljr as
and for the purposes set forth

[os'._”'

- Intestimony whereof I have hereuoto set my o

| hand thlS 14th day of June, 18822,

JAWIES I, HO.LGHKISS

Wltnes.ses |
MARTIN FINK |
(:EO P Jaoo:es. |




	Drawings
	Front Page
	Specification
	Claims

