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To all whom 1t may concern: .
- Be it known that I, Srrickranp L.
KNEass, a citizen of the United States, re-

siding at Philadelphia, county of Philadel- |

phia, and State of Pennsylvania, have 111~
vented a new and useful Improvement in in-
jectors, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings, which form a
part of this specification.

My invention applies to all forms of m-
jectors provided with a lateral opening in the
combining tube between the discharging end
of the steam nozzle and the minimum diame-
ter of the delivery tube, inclosed m an over-
flow chamber sealed against the admission ol
air during the operation of the device and
provided with a port communicating with the
water supply chamber.

When an injector is connected by pipmg
to a steam boiler and is in operation, the fiow
of steam through its guiding nozzle mereases
as the pressure of the steam 1s raised, and the
supply of water should be proportionally
augimented in order that the elliciency be
maimtained. In all forms of injectors n
which the relative positions of the tubes and
nozzles are fixed and are non-adjustable, 1t
has been found advantageous, in order to ob-
tain this result, to provide a water admission
port to admit a supplemental flow from the
water supply to the overflow chamber sur-
rounding the combining tube, which is n-
drawn through the lateral openings of the
combining tube by means of the internal
partial vacuum caused by the condensation
of the actuating steam jet. In order that
there be no back flow of steam to the water
supply chamber during priming or starting
the injector, it is essential that this port be
closed during these operations. To this end
has been used a gravity check valve for a
lifting injector, or a check valve balanced
acainst the head or pressure of the water
supply, by means of a spring or piston subject
to atmospheric pressure.

The object of my invention is to raise the
limiting steam pressure of mjectors.

It is a further object to increase the maxi-
mum capacities at the higher steam pres-
sures carried on locomotive boilers without
enlareing the diameters of the tubes or
amount of steam used.

A further object is to widen the range of
steam pressures through which an mjector

may operate under a head, without tendeney
to Spiﬂ at the waste pipe.

It is a further object to supply all mjectors
operating under a head with a halanced

valve controlling a supplemental water port |

without the use of a balancmg spring or pis-
ton in direct contact with the atmosphere
which is liable to admit air or permit leakage
of the water supply, interfering with the efh-
cient performance of the device.

It is a further object to simplily the con-
struction and facilitate both the manulacture
and the repatr.

To this end my invention consists m a bal-
anced valve controlling a supplemental mlet
port between a water supply and an overflow
chamber, sealed against the admission ol atr
by an outwardly opening check valve, the
balanced valve closing by gravity m the di-
rection of the flow of water into the overliow
chamber and rising against the flow of water
by the partial vacuum within the overflow
chamber when an insullicient supply ot
water to meet the requirements of the m-
jector enters at the mouth of the combining
tube.

T will now describe the embodiment ol my

invention illustrated in the accompanymg

drawines and then point out the invention n
the claims.

In the drawings: Figure 1 is a generai sec-
tional view of my improved injector.  Fig. 2
is a sectional view of the overflow valve.

@ is the water supply pipe, & the water
supply chamber, ¢ the overflow chamber, ¢
the combining tube provided with the lateral
openings d, d’, d* contained in the overflow
chamber c.

#1is the annular steam nozzle in comniuni-
cation with the steam supply pipe g and /v 1s
the foreing steam nozzle.

 is the waste outlet port from the over-
flow chamber and I a valve controlling satd
port. This valve is a gravity valve and
opens outwardly, closing by gravity, anl
which may be forced tightly to its seat, when
desired, by screw m.

n is a port from the water supply chamber
to the overflow chamber controlled by valve
w. 'This valve has the seat portion o and the
ouiding piston portion p in the guiding cham-
ber ¢. It has also the ledge » acted upon by
the water to lift. The area of this portionr
is insufficient to lift against gravity acting
normally upon the valve, but when a vacuum

.
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or partial vacuum is created in chamber ¢

above guiding piston portion p the valve
Tises.
__The operation of the injector is as follows: |
Water 1s supplied through the water branch |
a. Steam 1s admitted to the steam nozzle f
by opening a valve in the supply pipe ¢g. If
the tubes are correctly designed at their |
several admission orifices in proportion to
the relative pressures of water and steam,
the injector will feed the boiler without

t 1s a passage through said valve u.

wasting and operate at its maximum . efli-

ciency, and a supplemental supply through

the inlet port n will be unnecessary and the
balanced mnlet valve will be closed and inop- |
erative, held to its seat by gravity, because |

1ts welght is equal to or shightly greater than

‘the upward pressure of the water acting
upon the excess area of its guide piston over
the area of its seat. - o .

If the steam pressure be raised without

angmenting the head of water or reducing
‘the height of lift, there will be a tendency to
reduce the efliciency of the apparatus.
prevent this, the balanced inlet valve «
rises from its seat and admits a supplemental
supply of water to the overflow chamber.

"o

This hifting of the valve is caused by the

~ transmission of the partial vacuum within
the overflow chamber through the passage ¢ |

to the guiding chamber ¢ at the top of the
- valve u, and the passage ¢ may be through
~ the valve or included in the body. The re-

~duced pressure acting upon the guiding pis--
35 _

 pressure acting upon 1its excess area over
that of the seat raises the valve against the
‘action of gravity, and opens the inlet port

ton portion of the valve enables the water

~and admits a supplemental supply of water

40

to the lateral openings of the combining tube.

If the water supply is temporarily shut off,

- steam will flow 1mnto the overflow -Ch}‘il-mbel';

producing sufficient pressure to open the
overtlow valve [ and at the same time pass

through the passage ¢ to the guiding chamber

and act upon the top of the valve u, and hold |

it firmly to its seat, preventing back flow
through this port to the water supply cham-

ber. If the lateral openings of the com-
bining tube, and the area of the overflow

valve be sufficiently large to permit free out-

~tube wili tend to exhaust the air from the
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suction or water supply pipe and enable the

injector to restart automatically as soon as
the supply of water be resumed, for the
~steam from the over

pass through the inlet port into the water

chamber on-account of closure of the inlet |
valve w. The action of the improved inlet |

the direction of the

‘nication with the overflow chamber.
2. In an injector, a water supply chamber,

said valve.
- 4. In an mjector, a water supply chamber,
an overflow chamber containing an opening
to the forcing combining tube, there being a

flow of the steam jet, the high velocity of _ .
_discharge into the mouth of the combining | supplemental chamber

chamber. | |

ow chamber cannot |

006,723

valve is therefore automatic under all con-
ditions, opening when a supplemental supply
| 1s necessary to improve the efficiency of the

device and closing when a separation of the
water supply and overflow chambers is nec-
essary

function of the mjector. -

- Having now fully described my invention,
what L claim and desire to protect by Letters

Patent 1s:

for the proper performance of the

1. In an injector, aWéter- S_L}pply_. chamber,

an overflow chamber containing an opening
‘of the forcing combining tube, there being a

port between said supply chamber and over-

75

flow chamber, in combination with a gravity

check valve c@ntromﬂg 'Said pOI‘_t closi'llg .
ow of the water and

rising by forming a partial vacuum on the

upper surface of the valve through commu-
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an overtlow chamber containing an opening

~of the forcing combining tube, there being a
- port between said supply chamber and over-
tlow chamber, in combination with a gravity
~check valve controlling said port and seating
in the direction of the flow of the water, a
supplemental chamber containing the upper

end of said valve and communication be-
12T, from above the valve to
the overflow chamber. - : |

ween said chamber,
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3. In aninjector, a water supply chamber,

~an overflow chamber containing an opening
of the forcing combining tube, there being a
port between said supply chamber and over-
fiow chamber, in combination with a gravity
check valve controlling said port and seating
in tne direction of the flow of the water, a
chamber containing the upper end of said

| 95

100

valve, and a passage from the overflow cham-
per to sald supplemental chamber above -

port between said supply chamber and over-
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flow chamber, in combination with a gravity

~check valve controlling said port and seating
i the direction of the flow of the water, a

supplemental chamber containing the upper
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end of saild valve, and a passage through said
valve forming a communication between the -

- In testimony of which invention, T have

hereunto set my hand, at Philadelphia, on

this 29 day of July, 1908. '

- Witnesses: S
- Brawx G. GrIER,
L P Pepricx.

and the overflow

" STRICKTAND L. KNEASS.
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