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| | Ap'plicatiﬂn filed July 16, 1887. Serial Nn 244 565. (Model.)

To all whom it may concern: N
- Be 1t known that I, STRIGKLAND LANDIS

I ~ KNEAsS, of the city and county of Philadel-

phia, and State of Pennsylvania, have invented
5 certain new and useful Improvements in In-

-

- Jectors, of which improvements the following

18 a specification. | o
My invention relates, principally, to that
- class of injectors in which the water receives

10 successive impulses from two or more jets of

steam arranged in the same axial line, the ve-
locity of the water being continually acceler-

~ated without being diverted from its course
| the line 3 3 of Fig. 1.

until it has acquired the velocity requisite to

- 15 enable 1t to enter the boiler, but is also appli-
- cable to injectors having but one steam jet |

under suitable conditions. |
It is an object of my present invention to
make an injector which shall be automatic in

20 itsaction under variable conditions of water-

supply andsteam-pressure,and that shall be ca-
pable of restarting itself if from any causé the

Jet should be broken as soon as the disturbing
cause 1s removed; and to this end my inven-

25 tion consists in providing an injector with a

forcing combining-tube and a water-chamber

 provided with a water-inlet port and an over-
How-port which communicates with the at-

- mosphere, which chamber contains the re-
30 ceiving and overflow openings of this com-
~ bining-tube, in combination with a foreing

steam-nozzle which terminates forward of.the
- receiving end of the combining-tube; and- it
~ further consists in an annular lifting steam-

35 nozzle, an annular lifting combining-tube, a

combining-tube, the discharging end of the
foreing steam- nozzle being forward of the
‘lifting combining-tube; and it further con-

40 sIsts in an annular lifting steam-nozzle, an an-

nular lifting combining-tube, a central fore-

ing steam-nozzle, and a forcing combining- |

tube, the discharging end of the forcing steam-
- nozzle being forward of -the receiving end of

o 45 the forcing combining-tube; and it further

consists In an annular lifting steam-nozzle, an
annular lifting combining-tube, a central fore-
ing steam-nozzle, a forcing combining-tube
provided with a forward overflow-opening, a
to rear overflow-opening located at a point in

the rear of that where the diameter of the

Ztuﬁbe contracts to less than nine-tenths that of

the discharging end of the steam-nozzle, with
one or more 1ntermediate overlow-openings,
and an overflow-chamber in which all the 5g
overflow-openings are located. o

In the accompanying drawings, which form
part of this specification, Figure 1, Sheet 1,

-represents a longitudinal vertical section

through an injector embodying my present im- 6c¢
provemenfs. Fig. 2 is a transverse section
through the injector on the line 2 2 of Fig. 1.
Fig. 3 is a transverse section th rough the ribs
on the end of the forcing combining-tube on
Fig. 4, Sheet 2, is a 65
longitudinal section through the steam-plag, |
steam-nozzles, and tubes, on an enlarged scale,
and showing a different construction of the
combining-tubes. Fig. 5is a section of the
Same parts, showing another method of secur- 70
Ing the tubes, and also shows the apparatus
with one steam-nozzle only. TFig. 6 shows
another method of securing the tubes and also
a change in the position of the discharging
end of the foreing steam-nozzle. 7
A is the body or case of theinjector. Bis
the steam-inlet, C the water-inlet, and D the
outlet throngh which the water is conveyed to
the boiler; and for the purposes of this speeci- |
fication the end of the injector nearest the 8-
pipe that delivers the water to the boiler will
be designated asthe ¢‘forward end,’”’ and the
end toward the crank-handle J will be desig-
nated as the ‘‘rear end,”” and the steam noz-
zle through wbhich the steam flows that im- 8
parts the sole or principal impulse to the wa-
ter will be designated as the ‘¢ forcing steam-

‘nozzle,”” and where the injector is provided

with two steam-jets the onethat first acts upon
the water will be designated as the ‘‘lifting go
steam-jet’’ and its nozzle as the “‘lifting steam-
nozzle.”’ - -

I is the forcing steam-nozzle, which is suit-
ably secured in the case A of the injector, and
Is shown as securing in place the lifting steam- 9s
tube F, the space between this tube F and the
nozzle E forming the annular lifting steam-
nozzle. The nozzle B is provided at its rear
end with a valve-seat adapted to receive the
valve G, formed on the spindle H, which is 100
provided with a screw-thread and nut and

|"handle J, by which the valve G may be opened
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to admit steam to the interior of the nozzle E.

‘The forward end of the spindle H 1s cylindri-
cal,and formsa steam-plug, K, which fits easily |
within the nozzle I, as shown on an exagger-

ated seale in Fig. 4, it not being necessary that

the plug KK should fit steam-tig ht in the nozzle

E.. When the valve G 15 ﬁrsb lifted from its | rate, as shown in Fig. 1; or they may be made

~ seat to admit steam, the plug K prevents the

10

end of the nozzle I, but ailows 1t to escape
freely through the openings o o intotheannu-

lar space formed between the outside of the

~ forcing-nozzle I and the inside of the annular

I5

“ing-tube,
nozzle E thus forms the interior wall _of bhoth

- Jet- tube IF, whence the steam diseharges as an

annular Jet across the water- chmnbm L and
“jnto the lifting.combining-tube M,which isse-
cured in a pdl.tltl(}]} N, se_pammn? the water-
chamber L from the m'u flow-chamber O, the

':'=space between the tube M and the fm(,mﬂ*--

nozzle I& forming the annular lifting emnbm-:
The extenm of the fommn' steam-

the annular lifting steam:jet and the annular
lifting combmm&; tubo thr Otwhout theu entire

| ]encrth - SR -
Tl]GiOlCll]‘T stmm nozzle E 1S: descubed mdz |

- shown as ter HJll]EltlI]f within the receiving end

. of the forcing combining-tube I’.

30

| 'nw m,

40

1t ‘may,

however, be made shorter, so as to terminate :
with the discharging end of the lifting com-
- bining-tube M, as shown in Kig
- case it would terminate at the overflow-open--
or it may terminate at any desired
pomb forward of the discharging end of ‘the
s lifting combining-tube M; but the construction

. 6, in 'which

Shown 1S preferred;

The tube M is shown as formed with and
united to the forcing combining -tube I’ by
means of theribs d d. The space between the
forward end of the tube M and the rear end
of the combining-tube P forms a discharge or
overflow opening, m,for the escapeof thesteam
from the annular ]1fbmn*-110zzlc and the en-
trained airintothe overflow-chamber O,whence
they eseape under the overflow check-valve f
and through the overflow-passage g g. The
forcing combining-tube I” is shown as con-
structed in two parts, the forward part, P/,
being secured at its forward end to the rear
end of the delivery-tube S, which 1s shown as
screwed to the picce T, which forms the guide
for the boiler check-valve V, and 1s screwed
into the forward or delivery end of the 1n-
jector. By unscrewing the piece T the de-

55 livery-tube S and the forward part of the

60

combining-tube P’ may be withdrawn from the
body for the purpose of examination or re-
pairs. Theusual forward orstarting overflow,
, is provided near and in the rear of the small-
est diameter of the delivery-tube; but 1 also
provide another or rear OVELﬂOW k, situated
in the converging combining- tube in the rear
of that point Whele the cross-sectional area
of this tube contracts to less than the arca of
the smallest diameter of the forcing steam-
nozzle. I also provide overflow-openings in-
termediate between the overflows £ and 2, for

376,315

the purpose of éfﬂéilitﬂtiinw the starting of the

&ppmatus
1t is not essential that the tubes should be

“constructed as shown in Fig. 1, for the com-

bining tubes P and P’ mfty bP made 1n one
piece, as indicated in Fig. 4, instead of sepa-

“in-one piece with tl]e dellvery tube S, the rear
steam from flowing {reely through the forward |

70'-:-

end of the tube P:being in this ease Suppmted o

by a ring carried by the ribs d d on the tube
M, as mdlcflfe(l in Fig. b; - or, if desired, the

tube M may also be Jomed to ‘the others, in

this case its bearing in the partition N being
made: without. the screw-thread shown,
suitably packed to prevent leak, as in Fig. 6

The operation of the injector is as follows:

The water-inlet Cbeing in communication with
the water-supply, the valve R is opened to al-
low the water to enter the chamber: L. Stean
is admitted to the chhamber B and the handle
J is operated to lift the valve G from 1ts seat
and permit the steam to enter the annular lift-
ing steam-nozzle I through the holes b 0.

The

30
but-.

o La

90

btmm issuing from this nozzle passes through

the annular COI’IIblHlI]“‘ tube I and escapes
from: the instrumentpmtly through the over-
flow-opening m and par tly thrGUgh the over-

flow-openings provided in the combining-tube

P I, through the overflow-chamber O and Pas-
30‘6 q4, and produces a strong v

JLLGI chamber L, which lifts llle water from

the sourece of Supply, and the united jet of
100 -

steam and water is, by reason of 1ts velocity,

‘discharged into: Lhe rear or receiving end of
The spindie H isnow -

the c_omhlm.nfr -tube P.
withdrawn until the steam-plug K is out of
the forcing-nozzle I, allowing the steam to
pass thr ough the forcing-nozzle I and come 1n
contact with the annulm jet of water which is
flowing into the combining-tube around the
nozzle "B, This jet of w ater has alrcady con-
siderable velocity, and the forcing steam-jet
imparts to it the neeessary 1ucrement of ve-
locity to enable it to enter the boiler through
the delivery-tube S and boiler-check V, If]
now, fromany causethe jet should be broken—
say from a failure in the water-supply—the
steam issuing from the foreing-nozzle I into
the combining-tube P will escape through the
overflows & and 2 and intermediate openings
with such freedom that the steam which re-
turns through the annular space formed be-

‘tween the nozzle I and combining-tube P and

escapes into the overflow-chamber through the
opening m will not bave sufficient volume or
force to interfere with the free discharge of
the steam issuing from the annular lifting
steam-nozzle and escaping through the same
overflow, m, and hence the lifting steam-jet
will always tend to produce a vacuum in the
water- chamber L, which will again lift the
water when the supply 18 renewed, and the
combined annular jet of steam and water will
be forced into the forcing combining-tube P
against the feeble current of steam returning
through this tube and into contact with the
steam issuing from the nozzle I, when the jet

racnum in the
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1O

will agdih be formed
as before. o
‘When the injector can be placed so that the

- 376,315

water flows to it under a head and is of com-
paratively low temperature, the annular 1ift-

- 1ng steam-jet and annular combining-tube may

be omitied, and the water-supply chamber I

and the overflow-chamber O will then be in

free communication, and will form one water-
chamber which will have a water-inlet port in

free communication with the water-supply

~ pipe and an overflow-port opening to the at-

._IS

mosphere, and which chaniber will contain all

of the openings of the forcing combining-tube.

An arrangement for accomplishing this is in-
dicated in Fig. 5, and the water flowing tothe

combining tuebe will surround the tube and
submerge all of the receiving and overflow
openings of this tube before overflowing into
the passage g g under the check-valve, which
is placed at the top of the water-chamber.
These two chambers are apparently separated

- by a diaphragm, which, however, serves only

25

to conveniently

Itly support and center the rear
end of the combining tube, and when this com-

- . 'bining-tubeis supported in any other way this

20

35

4Q

diaphragm would be omitted. Under these

conditions the injector will be self-adjusting

over a much greater range of steam-pressure

than has hitherto been attainable with a fixed-
nozzle single-jet injector. I have found that
by prolonging the forcing steam-nozzle E un-
- til its discharging end is forward of the receiv-

ing end of the forcing combining-tube P, and
by providing overflow-openings in this com-
bining-tube, I am enabled to make a double-

Jet injector automatic at all steam-pressures
~ capable of taking feed-water at higher tem-

perature and of much greater range in quan-
bity of water delivered than has hitherto been
attained in this class of injectors. ,

and will enter the boiler|

3

' Hdving now described my invention, what T .

claim as new, and desire to secure by Letters
Patent, is, in an injector— .
1. A forcing combining-tube and a water-

chamber provided with a water-inlet port
opening into and an overflow-port opening

out of said chamber, which chamber contains
the receiving and overflow openings of this

s 30

combining-tube, in combination with a forein

45

steam-nozzle which terminates forward of the

receiving end of the combining-tube, substan-
tially as described. =~

2. An annular lifting steam-nozzle, an an-
nular combining-tube, and ‘a central forcing

55

steam-nozzle which terminates forward of the =
discharging end of the annular combining-

tube, in eombipation with a combining-tube
provided with an overflow-opening located at
a point in the rear of that where the diameter
of this tube contracts to less than nine-tenths

| that of the discharging end of the forcing
steam-nozzle and forward of the receiving end

of this combining-tube, substantially as de-
scribed. | |

- 3. An annular lifting steam-nozzle, an an-

nular lifting combining-tube, a central forcing

60

steam-nozzle, and a’ forcing combining-tube |

provided with an overflow-opening located at'
a point in the rear of that where the diameter

of the tube contracts to less than nine-tenths

that of the discharging end of the forcing

steam-nozzle and forward of the receiving end
of this combining-tube, in combination with

-an overflow-chamber in which all of the over-

flow-openings are located, substantially as de-
scribed.

STRICKLAND L. KNEASS.

Witnesses: |
- CHAS. B, PANCOAST,
JOHN L. PHILLIPS.

70

73



	Drawings
	Front Page
	Specification
	Claims

