(No Model.) | 1 2 Sheets—Sheet 1.

P. & H. BLOOMSBURG.
WATER CIRCULATOR.

‘No. 472,915, Patented Apr. 12, 1802.

- trgd
A =
i — = = — —
1— \= =—— —
g \é’ _ a:"é’ =7 .
\ v— =
- \%gﬂ p—— *
= =\ =
:: = h__ = !‘ = =
97 F ', g3
/4 7 iy

Izzzfeﬂfimr

8 PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




(NoModel.) . o . . | - . .._2 Sheets-.—-—S_he_et 2.
S P. & H. BLOOMSBURG.
- WATER CIRCULATOR.

No. 472,915, o Patented Apr 12, 1892

'~

TN
l

ﬂ%%%?:/ '” QJ%{J’;Z?’%“’
e ¢ SiEE=F
S sy

THE NORRIS PETERS CO., PHOTO-LITHOD., WASHINGTCN, . C.




10

15

20

UNITED StATES PATENT OFFICE.

PETER BLOOMSBURG AND HARRY BLOO"\ISBURG OF \VILMINGTON
| DELAWARE

WATER-CIRC U'LAT__O R.

SPECIFICATION formmg' part of Letters Patent No. 472, 915, dated Aprll 12 1892

Apphm.twn ﬁleﬂ October 8, 1891, Serml No. 408 202,

(No mode], )

To all whom it may concern:

‘Be it known that we, PETER BLOOMSBURG
and HARRY BLOOHSBURG both citizens of the

Unijted States, residing in the city of- Wil-
mington, State of Dela,ware, have invented a |
new d,nd useful Improvement in Water-Cir-

culators, of which invention the following i isa
Speclﬁea,tlon

This invention 1elates to apparatus for pro-
ducing a circulation of the water in marine
and othel steam boilers. -

The objects  in view in our invention are,
first, to save space, which is material, espe-
cmlly in the case of marine boilers. This ob-

wholly within the boiler.

Second. Anotherobject is to reduce the cost
of apparatus.

number and simplifying the form of the parts
thereof.

Third., Anotherobjectis to produce a qu1cker

' and more thorough circulation of the water.
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‘return-tubesin side elevation.

This we effect by the use of an injector-noz-
zle of novel construchon as well as by locat-
ing the appar&tus wholly within the boiler,
where it works in an equilibrium of pressure.

In the annexed drawings, Figure 1 is a lon-
gitudinal section on the lme v v in Fig. 8 of
the shell and smoke-box or combustion-cham-
ber of a marine boiler, showing our circula-
tor and oneof the usual furnaee-ﬂues withits
Fig. 218 a lon-
gitudinal section of the same on the line w w
in Fig. 3, showing our circulator and the re-
turn-tubesin plan Fig.3 is afrontend eleva-
tion of the same, the head of the boiler being
removed. Fig. 4 is a side elevation, and Fw'
5 a front end elevatmn of the mJector—nozzle
e. Klg. 61s a rear end elevation of said noz-
zle Wlth cap removed, and Fig. 7 is a iongi-
gudma,l section of the sameon lme x xin Fi ig.
73 drlanﬂ*ed at the bottom of the boiler; and
Kig. 9 is a section of the same on line y 7-1n

Flﬂ‘ 3. Fig. 10 is a plan, and Fig. 11 a sec-

tion, both on an enlarged scale, but similarin

all othe1 respects to Flﬂ's 8 and 9, respect-

ively. Fig. 12 is aside elevatlon and Fig. 13
an end elevamon of the same.

seetlonal pla,n of the 1-injector f on the line

Fig. 8 is a plan of theinjector {, (malked-
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Smulaa 1ette1s denote SImllal parts in the_

several figures.
Q replesents the shell of the boiier; b, the

furnace-flues; ¢, the smoke-box or gas-com-
bustion chambel and d, return- tubes leading
from the chdmbel ¢ to the chimney or stack.

(Not shown.)

e represents an 1[13601:01 nozzle, consisting

of an annular passage e’ for feed-water, the
cylindrieal passage ¢* and the annular ex-
terior passage e3. The injector-nozzle ¢is lo-
cated below and near the surface of the water.

J represents an injector ], arranged at or

| near the bottom of the boiler and nrovlded
Ject"we effect by arranging the apparatus

with an annular steam-passage 7/, the interior
water-passage f?, and the annul&r water-pas-

| sage f3 extemm to the steam-passage f”.
This we effect by reducingthe

g g’ g° ¢® represent the pipes of the circu-
lator, all arranged within the boiler below the
asual w*ater-line. The pipe g extends from
its connection with the nozzle e through the
boiler-shell, outside of which it is Joined to
the ordinary feed-water pipe %, which is sup-
plied in this case, as usual, by a pump. (Not
shown.)

2 1epresents the ordinar y cheek mlve in
plpe hh.

The pipe ¢’ branehes from p1pe g and ex-
tends through the boiler-shell,outside of which

ter pipe, the latter being pl'ovided-:witll- the
usual check-valve 7.  The pipe ¢°* connects

‘the nozzlee with the |, (marked f.) The pipes

g° extend from their connection with the |
(marked f)a greater or less distance along the
bottom of the boiler and have open ends for
the admission of water.

k is a pipe extending from a donkey- bmler
through the shell o of the main boiler and
eonnected with the annular steam-openingin

| the 1, (marked f.)

[ 1s a stop-valve in pipe k.

A slow fire having been started in the fur-

naces, steam from the donkey-boiler-is at the
same time admitted by pipe & through the

stop-valve [ into the injector |, (mmked 7))
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} it is joined 1o the ordinary injector feed-wa-

9O
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from which it passes through the annular

steam-passage f/, inducing a current of water
from the bottom of the boiler into the ends

100

of the pipes ¢° and through the interior wa-
tel-pa,ssﬂwe f*and the exterior annular water-
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passage f2into the vertical pipe ¢, from which
theinduced water passes through theinjector-
nozzle e, and is discharged mnear the sur-
face of the body of water, the induced water
being heated on its way by the steam that
mixes with it and imparting its heat to the
body of water at the surface thereof by dis-
charging into the latter and at the same time
ra,pldly elrculatm o the water in the boiler, this
action being kept up until all the water in the
main boiler a hasbecome heated and steam has
begun to form in'this boiler, when steam from
the donkey-boilerisshut off by closing valve L.

‘The injector, referring now to the erdi-nary

feed-waterinjector,(notshown,)isthen started
with steam from the donkey-boiler, and the
main boiler ais filled to its proper level.

- feed-water from the last-named injector, as
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well as that from the feed-water pump, refer-
ring to the ordinary feed-water pump, (not
shown,)isdischarged through the annular pas-
sage e’ of the injector-nozzle e and induces a
current of water from the bottom of boiler ¢

into the suction-pipes ¢° up the pipe ¢* out

through the interior water-passage e* and an-
nular exterior passage ¢€* thus raising the
colder water from the bottem and dleehawm o
it at the surface, while the hotter water eettles
down to take the place of the water raised.

By this means a rapid, constant,-and thorough -

cireulation of the water 18 ma,mta,med

Thesuction-pipesg®may be perforated alen o
their lengths and they may have eclosed 111--'

stead of open ends, if deelred
One of the suction- -pipes ¢° may be omitted;

‘but such omission would in some casesinjure

the efficiency of the apparatus.
Instead of constructing the mJeetm-nowle
e and the injector | (mar kedf) in the manner

described, they may be made in the usual
form of mJeeter-nezzles, but when they are

made each with an annular discharge-passage
which surrounds -an interior r~*,ue‘[1c:n:1 -passage,
and is surrounded by an exterior suction-pas-

The |

purposes set for th.

472,915

|' which is enormous as compared with the vol-

ume of the discharge, is obtained for trans-

mitting the momentum of the feed-water and

steam, respeetwe]y, to the water to be aeted
upon.

The 1n;|eet01 nozzle or device employmﬂ* the
above-described annular column as the in-

50

ducing factor can be used for moving gases or _

powdered solids as well as hqmds
We claim— = - - -

. The combination, w1t]1 a mailn steam-

b011er of these apphaneee when econtained

within the boiler—namely,. a discharge-in-

jector nozzle arranged at or below the water-

line, one or more pipes connecting said nozzle

with the feed-water pipe or pipes, and a suec-

tion-pipe connecting said nozzle with an in-
jector | ordevice erreno‘ed at or near the bot-
tom of the boiler and plevlded with one or

more water-suction pipes and also with an

orifice for the admission thereto of steam by
pipe connection from a donkey-boiler, forming
a device for starting and maintaining a een-
stant and rapid circulation of the water in
the main boiler, substantially as set forth.

2. The combination of nozzle e, provided

with an annular feed-water discharge-passage
and mtemal and external suetlon -passages,
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pipes ¢” and g for respectively connecting

said nozzle with the usual feed-water pipes

located outside the main boilera, suction-pipe

g% and aninjector | ,(markedf,) provided with
the annular steam-passage and internal and
external suetion- -passages and with an aper-
ture adapted for pipe connection to the don-

key-boilerlocated outside said main boiler and
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cLlSO provided with one or more euetlon-plpes |

g%, all contained within said main boiler and
arranged therein substantmllv as and for the

PETER BLOOMSBURG.

o HARRY BLOOMSBURG.

“Witnesses: - o R
J. E. SHAW,
A. P. WILLITS.
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