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(Biodel)

To all whom b mMmay COnCerw:
Be it known that I, Joux DrsmoxD, of

Oleveland in the eounty of Cuyahoga and

State of Oth have invented certain new and

‘useful Improvements in Injectors; and I do

hereby declarethe following to be a full, clear,
and exact description of the 1nvent10n such

as will enable others skilled in the alt to"

which it pertains to make and use the same.

provide check -valves for the hot and cold

~water overfiow, that open outward and operate
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~diaphragm g, extendlnﬂ* from the wall G to

“injector.
and cross-bar 1,

automatlcally, being opened at first by the
pressure of steam from within, and are after-
ward closed by atmospheric pressure from

without, to the end that with the exception of |

the stop -valve in the steam-pipe. the II]JECEOF
in all its parts is made automatie. -

My invention also consists in the details of
construction hereinafter descrihed.

In the accompanying drawings, I‘1gule 1 is

a side elevation, in section, of my improved
Fig. 2 is a plan view of the plug F

A represents the' bod; of the anectm that

in cross-section is rectangular with rounded

edges. At the ends are respecmvely the
:nozzles B and C. To the former is attached
a steam-pipe, B', leading from the boiler and
provided with 2 stop-valve. 'To the latter is
attached the feed-water pipe ', leading to the
boiler and provided in the usual manner with
a check-valve. By the side of the nozzle Bis
an opening secured by the plug B? by remov-

ing which : access 18 had internally to this part |

of the injector. On top is the nozzle D, se-

cured by the plug D’. This nozzle has lateral
openings d, known as ‘‘cold-water relief or
overflow.”” Below is the nozzle E, to which is
secured the suction or cold-water pipe E', and
an opening secured by the hollow plug I‘ the
opening through the plug forming the hot-
water relief or overflow f. Internally are the
longitudinal central walls, G and H, that join,

respectively,thetransverse dl@phmn ms ' and

H' and divide the injector in the main into
the five chambers I, I, I*, I, and I*, and the

50 the outer wall of the 1nJect0r? and between

‘distance, o
: mldway over the pipe F. A hollow plug, L, =~ -

| this dmphmﬂm and the plug B’ is the small |

chamber ¢, and by means of an opening, 4,
through the wall G this chamber 18 in Open
I'eldtl()]l with the chamber I. Through the
wall H is an opening closed by the ‘check-

valve ¥, opening outward, the stem of which

passes thromh a small cross- -bar, 1, attached

to the pluﬂ*I‘ and formsaguide for the valve.-
| This valve is balanced by the coil-spring f i

My invention relates to improvements in.
injectors for steam-boilers, the object being to

From the inside of the nozzle D an opening 60
leads into the chamber I?, and is closed by the -
check-valve d/, opening Outward and thestem .

of the valve 0pelates in the bore of the plug
D, that serves as’
_plug, J, screws into an opening in the dia- 65
| phraam g, and has a small bore, 7, the end of
the bore terminating in the chamber ¢ being .

a guide for the valve. A

slightly flaring and funnel- sh&ped In lme

with the plug Jis the plug X, that screwsinto =
‘the diaphragm G/, and has abore %, somewhat
larger than the orlﬁce g
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The adjacent ends

of the Dluﬂ"s J and K are sepalatecl a short

and the intervening space is about

is serewed into the diaphragm G’ between the 75
chambers I and I?, the end of the orifice pre-
senting toward the chamber I being slightly "
ﬂarmg In line with the plug I, and sepa-
rated from it but a short distance, is a plug,
M, serewed into an opening in the dlELphl agm
H’. The bore of this plug is larger than the
bore in the plug L,and is funnel-shaped at the |

end next the plug L.

N is a tube, with a bore of the same diam-
eter as the cylindrical part of the bore in the 85
plug M. This tube and plug almost come in
contact, being separated perhaps one-hun-
dredth part of an inch, more or less. The
outer end of the tube fits in the nozzle C, and
has a shoulder, n, that abuts against a corre- go
sponding shoulder in the nozzle ana 18 held
in place from the outside by the coupling of
the feed-pipe that abuts cl”ELlﬂSb the end of
the tube,

In starting the injector by means of the g5
valve in the steam-pipe a small quantity of
steam is first admitted, and is received first
into the chamber I, and from thence a por-
tion of the steam passes direct through the
plug L to the chamber I and the balance 100
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| the chamber I°.
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of the steam passes through the orifice 7 and |

through the plugs J and K to the chamber
I*. Some of the steam also passes through
plug M and tube N and into the feed-pipe as
far as the check-valve therein, and a smaill
portion of the steam finds its way through the

slight opening between the plug and tube into
The admission of Steam ex-

pels the air from the injector, forcing it out
first by opening the more accessible Valve d,
and afterward, as the pressure increases, by
opening the valve X",
alr produces a partial vacuum in the injector,

‘which, together'with the action of the steam

In pa,ssmcr ~from the plug J to the plug K across

the mouth of the suction-pipe E/, raises the
water,which 1s-carried by the curreut of steam -

thr ough the plug K into the chamber I2. The

momentum of the water, and urged along per-
haps more or less by the current of steam |
-carriesitthroughthe valve d’ and outthrough
- the overflow-openings d, and more or less con-
- denzed hot water finds its way through the
opening between the tube and plug into the
chamber J° and is discharged through the
The introduction 6f the water causes
a conidensation of steam that produces a par-
tial vacuum that results in the closing of the
valves @"and ¥’ by %moSpherlc préssure from

Valve B

without, the valve d',being in the immediate

| Vlcmlty of whére the greater part of the- con-
‘densation takes place, closing first. The steain
contmumg to tlow through the steam-pipe as
- the pressure- increases, a ciurrent of steam is.

established through- the plugs and tubes L; M, |
. and N, that draws the water in with it and

forees it along the feed-pipe to the boﬂer

In operatmg thls 11:1Jectm ‘there is bub thef
{the valve in the
steam-pipe, ) all the other parts 0perat1ng au-

one valve to manipulate,

tomatically.
No skill is ‘required. An ordma,ry work-

man c¢an léarnin a few minutes to operate this

injector as-well as an eéxpert.

The injeetor will'start, prompt]y and with: |

The expulsion of the

330,964

certainty, and will continue to act as long as
the supply of steam and water is furnished.

Il am aware that a double injectorisnot new,

and also that it is old to provide an 1nJector
with two automatically - operating relief-

5C

valves; hence I make no claim, broadly, 1:0

these construetlons but
What I claim ]b—

1. Inan injector for steam-boilers, the com-

bination, with the chambers I and I* and hol-
low plugs L, M, and N, forming a direct pas-
sage-way through theinjector from thesteam-

..pipe to the feed-pipe, of the chambers I’ and

“and hollow plugs J and K, forming a sec-

-end passage-way parallel and 1n open relatlon

at either end with the first passage-way, re-

with the first passage-way, and a suction-pipe

-connected with and at right angles to the sec-
ond passage-way, with the ports arranged sub-

stantially as desecribed.
2. In an injector for steam-boilers, the com-
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lief-valves opening outward and connected

bination, with a Jirect passage- way through

‘the mJector from the steam-pipe to the feed--
-pipe thereof, a second passage-way leading
-aCeross- the mouth of the suction-pipe parallel
-and-in open relation with the first passage-

way, each passage-way provided with a suc-

“cession of hollow. plugs with spaces between,
-arranged substantially as indicated, of cold
‘and hot water reliefs or overflows, each pro-
‘vided with a valve opening outward, the for-
‘mer arranged above, so that water will es-
‘cape therefrom-by pressure from within, and

the lattér arranged below, so that: wa,ter will

-escape ther efrom by rewlty, 311bsbant1ally as
| -shown. |
~ Intestimony whereof I sign this specifica-
-tion, in the.presence of two witnesses, this
- 30th day of January, 1885. |

JOHN DESMOND

Wltnesses
HENRY C. OROWELL
G W. SHUMWAY
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