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. EDWARD DAVIES OF LLANDINAM AND JAMES VIEI‘CALFE OF ABERYST-

WITH, ASSIGNORS TO THE PATENT EXHAUST STEAM INJEOTOR COM--
PANY, LIMITED OF MANOIIESTER LNGLAND '

INJECTOR

ey

SPECIFICATION formmg part.of Letters Patent Ne 535, 360 deted March 12, 1895,

Application fled January 31, 1894, Serial No. 498,655, (Model,) Patented in France March 30, 1888, No, 189 692 in Bel-
gium March 31, 1888, No, 81,249 in Italy April 2, 1888, KLVI 99} in England November 7, 1888, No. 16,125, and in Aus

tria-Hungary May 26, 1891, No, 1,488 and No, 1,355,

To all whom it may concern:
Be it known that we, EDWARD DAVIES, of

- Plas Dinam, Llandmam in the county of

10

Ig

Mentgomexy, and JAMES METCALFE, of 28

North Parade, Abelystmth in the eouutv of
- Cardigan, Enﬂ*land ‘have 1nvented certain

new and useful Improvements in In]eetors

(for which wehaveobtained Letters Patent in

Great Britain, No. 16,125, dated November 7,

18883 1n Italv,Vel XLIX No 487,dated Mz«ueh
186, 1889 being an addltmn to Patent No. 99,

Vol XLVI dated April 2, 1888; in I)e]glum

No. 85,406, dated March 30, 1889, being an ad-
~dition to Patent No. 81, 249 dated M.:LI‘G]J 31,
1888; in France, dated May 9, 1889, being an

eddltlon to Patent No. 189, 692 dated March

30, 1888, and in Austria- Hunﬂar}, dated May

26, 1891-——Austrla, No. 320, XLI,/1,488, and

20

Hunﬂarv 20,291, XXV/I 355}) and we do

hereby deelere the following to bea full, clear,
and exact description of the mventlon sueh

- as will enable others skilled in the: elt to

25

which it appertains to make and use the same,

reference being had to the accompanymﬂ-

drawings, and to letters and figures of refer-

ence marked theleen ‘which form a part of-

this specification.

~ Ourinvention has relation to injectors, and,
more particularly to eompound injectors in

which both low pressure or exhaust steam

and high pressure or live steam are employed
toim part greater velocity, hence penetrating

~* power, to the Jet of water produced by low

35
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pressure or exhaust steam or by both low

pressure or exhaust steem and high pressure

or live steam. _
Our said uwentlon ha,s fo_r its ‘object the

provision of means whereby the operation of

‘the injector is made automatic after the in-

jector has been started, that is to say, after

the live and exhaust steam and water have

been turned on, or to make such injector au-
tomatic both as to starting, stopping, and re-
starting, by per petually connecting the SAme

with the source of low pressure or exhaust

steam and high pressure or live steam and

- water supply. Such an injector comprises a

Iew pressure or ethaust steam 1n;|ector and

| one or more supplementew or high pnessure

or live steam injectors. 50
By low pressure or exhaust steam 1r;|eetor_ L
‘we mean one that imparts velocity to a jet of
water for feeding a boiler or for other pur-
poses by means of steam aft, or approximately
at atmospheric pressure, sueh as the exhaust 55
steam from an engine or other source, or high =~
pressure steam pmposely wire dmwn . |
| DBy high pressure injector, we mean one
that receives water from an exhaust injector
‘and whieh is so constructed as to cause the 6o
water received to combine with high pressure
or live steam for the purpose of Impertmn* to
the wateragreater velocity, and consequently
‘a greater penetrating power thau would be

| the case with low pressure or exhaust steam 65

alone, or when the jet is started with com-
bined low pressure or exhaust steam and high
pressure or live steam. By these means we
‘are enabled to feed boilers working at a -
greater pressure than about seventy-five 70
pounds to the square inch, as it is well known
that injectors working with low pressure or
exhaust steam eennot be used for feeding

i boilers working at a pressure much hwher'

than seventy- ﬁve pounds to the square 1neh 7
Hence, these injectors are not avallable for
feeding high pressure boﬂers as loeomotwe
beﬂers for instance. |
Our invention has for its further object the
provision of an-automatically opeletmﬂ' start- 8o
ingvalve forthesupplementary or hwh press-
ure steam injector; adapted to be elosed by -
pressure arising from a jet of fluid produced - -
by lowpressure or exhaust and high pressure, .
or live steam; also the provision of means 83
whereby the Volume and initial pressure arig-
ing from a jetof fluid produced by low press-
ure or exhaust steam may be varied or ad-
justed to open said starting valve. | N
Our invention has for its fmther objeet the go
combination with a low pressure or exhaust
steam injector of a plurality of supplement-
ary or high pressuresteam injectors; but that
ourinvention may be fully understood we will
| describe the same in detail, reference being gs
| had to the aeeompenylnn'dramngs in W]hleh-—- |
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Figure 1 is a longitudinal axial section of | gether ator nearthe wider end or mouth of the

an injector embodying our improvements.
Fig. 2 is a side elevation partly in section
illustrating a modification 1n the relative ar-

rangement of the low pressure or exhaust

steam injector and the high pressure or live
steam injector.
Similarsymbolsindicatelike parts wherever

‘such may occur in said figures of drawings.

Having given a clear definition of what we
mean by exhaust and live steam injectors,

‘we will hereinafter so denominate the said

injectors.
Referring to Fig. 1, ¢ indicates the ex-
haust injector casing, in the upper end of

which is arranged a bushing or lining 0" that.
serves as a bearing for theadjustable exhaust.

steam nozzle or cone b, sald nozzle or cone
having peripheral grooves for the reception

of packing rings, so as to form a fluid-tight
At its said upper.

joint with its bearing b’.
portion the casing a has a stuffing. box for a
spindle b? that has at its inner end an eccen-

tric pin p that works in a transverse recess

formed in the side or periphery of the ex-

haust steam cone b, between its paecking

aergoves. The spindle 0° carries at 1ts outer

end an indexed hand wheel 0% there being a

pointer b* secured to casing o whereby the
degree of rotary displacement of the wheel
may be ascertained. By turning the wheel
and spindle b? in one or the other direction,
a rectilinear movement in a eorresponding
direction is imparted to the exhaust steam
cone b for purposes presently to be explained.

To the outer end of the casing a is secured a.

supplementary casing a° adapted to be con-
nected with the source of exhaust steam sup-

ply and provided with a suitable.cut-off valve.

as a swivel throttle valve g of well-known
construction. Aecross the bore of the casing
is a. hollow bridge provided centrally with an

interiorly threaded branch for a live steam
‘nozzle or cone h, the interior of the bridge
being connected by a suitable passage as a
pipe it and coupling A* with the live steam
branch &’ of the supplementarylive steam in-

jector, hereinafter to be described, so that
live steam may be supplied to the exhaust
injector throughcone 2 which projects axially
into the exhaust steam cone b.of the exhaust
injector.

The object of making the exhaust steam

cone b adjustable relatively to the combining |
cone ¢ is-to regulate within certain limits the

volume of water admitted to the injector.
In:starting the injector, for the purpose of
providing. a- greater area and freer outlet of

the fluid, we provide means:whereby thelive

and exhaust steam passage of the exhaust
steamn injector may beexpanded. Tothisend,

we preferably use a two-part combining cone.

of the construction shown in Letters Patent
of the United States No. 240,101, dated April
12, 1881, (granted to Edward Davies, one of

the parties hereto.) This combining cone ¢
is composed of two parts 3 and 4, hinged to- |

cone, as shown at 2. The section 3 of the
cone is free to move laterally, thereby expand-
ing or enlarging the internal passage of the
cone from the hinge connection to the deliv-

ery end, the hinged section being provided

with a boss or projection 5, and the casing
with an annular abutment 6, for the purpose
of limiting the lateral motion, or degree of
expansion of the movable cone section 3. The
fixed section 4 of the combining cone ¢ has at

its outer end an arm 7 terminating in an in-

teriorly screw-threaded ring bearing § into
which is serewed the receiving and discharg-
ing cone d, said cone being locked to the ring
against aceidental unscrewing by means of a

lock serew 9, Theoverflowchamberl0 formed

between theupper endof -the combining cone
¢ and the receiving and discharging cone d
has an overflow branch e in whieh is formed
a valve port and seat for a-gravity controiling

valve ¢’ that is guided in its movements to
and from its seatin a tubular pluge® serewed

into the overflow branch ewhereby ready ac-
cess: may be had to said valve.
ing and discharging cone d has one or more
peripheral packing grooves for a suitable

packing 12" for the purpose. of forming a

fluid tight joint between it and the casing a,
and said cone. is formed integral with a cas-

ing 12 open at its outer-end and peripherally

threaded to serew into the lower end of cas-
ing a, the opening in the outer end of casing

12 being closed by a screw plug d’, by means

of which construction both combining and re-

ceiving and discharging cones ¢, d, can be ad-
justed, if found desirable or necessary, rela-
‘tively to-the exhaust steam eone b, and where-
‘by said cones ¢, d, can readily be. removed
from the:casing, or access had to said cones
by removal of serew plug d’ for inspection, or

removal of obstruetions.. The-casing 12 has
ports.13 that open into an annular chamber

14, formed in the lower part of casing a, which
is of increased diameter at that point and
provided with a lateral branch d?® to which
the supplementary injector casing is secured.
In branch d? is preferably secured a bushing
or casing f constructed to form a valve seat
for a spring-actuated back pressure valve f’
adapted to open outwardly, the stem of said
valve being guided in-asleeve f* formed cen-
trally of the easing /.

For the sake of greater convenience we
preferably construct the supplementary live
steam injector casing in two parts, k& and %7,
connected together and to the branch d? of
‘the exhaust injector casing a, the part k& in-
[ termediate of the part &? and branch d? being

provided with a live steam branch %’ (herein-
before referred to) extending axially into part

i and being scerew-threaded interiorly for the

live-steam nozzle or cone-2 of the second or
supplementary live steam injector, co-operat-
ing with a two-part combining cone C, and a

receiving and discharging cone D of the same
construction and relative arrangement as the

The receiv-
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corresponding cones above described in ref-
erence fo the exhaust injector, the ports 132
in casing 12°* of the receiving and discharg-
‘Ing cone D leading to an annular chamber

14* connected with a delivery branch %® in

which is formed a valve seat for a check or
back pressure valve f* adapted to open out-

warcly, the objeet of which is well under-
stood. | - o
The overflow echamber 10* has an overflow

branch /* in which is formed a valve seat for
a piston gravity valve [ adapted to open out-

wardly, the piston {’ at the upper end of the

stem of said valve working in a piston cylin-

der 15 serewed into the end of the overflow

“branch, and closed by a head [?between which
‘and the said cylinder is secured a diaphragm
k°. The cylinder head /* is provided with a
junction for a pipe {* that is connected at %%,
or thereabout, with the delivery branch %3

below the seat for the back pressure valve

J* so that the pressure arising from a jet of
fluid produced by combined exhaust and live

steamin said delivery branch in excess of the
weight of the overflow valve [ will be exerted
upon the back of the diaphragm X% and

through the latter upon- the piston head of

~the valve [ to close thesame. When the valve

[l is open the fluid escapes through a side
20 AEOS _

branch £° Fig. 2. o .
In the injector above described the com-

bined exhaust and live steam injector is ar-’
ranged at right angles to the supplementary
live steam injector, but we do not desire to

confine ourselves to this arrangement, as said

elements may be arranged parallel to each
other, as shown in Fig. 2, the necessary

changes to suit the altered position of the
casing a being made, the position of the over-
flow branch ¢ and its valve ¢’ and the back

- pressure valve f” being changed to suit said
altered arrangement. |

The operation of the injector may be'brieﬂy -

described as follows: It being understood that
the supply of exhaust and live steam and of

~water to the injector is either constant or
. turned on, the jet of fluid will be started by

50

flow gap between the combining and the re-

the combined exhaust and live steam, or said
Jet may first be started by exhaust steam
alone. Ineithercasethearea of thesteam pas-

sage, in the exhaust injector, about the over-

ceiving and discharging cones will be ex-

- panded or enlarged, whereby the flow of fluid

| ...:_55

60

to the overflow chamber 10 and overflow
branch e, is facilitated, the valve ¢’ being

lifted off its seat by said fluid, which latter
~escapes freely until the combined jet of steam
and water has acquired the necessary ve-

locity, when the combining cone ¢ will again
contract and the overflow valve ¢’ will close,

‘the jet being now fully established. The

- pressure arising from the jet of fluid produced

by exhaust steam, or by ecombined exhaust
and live steam will cause the back pressure
valve f’ to open, the jet passing intothe live
steam injector, its combining cone expanding

1or opening, pr{)duci'ﬂg pressure in the over-
| flow echamber 10* for purposes stated, then

the pressure in the delivery branch trans-

f* being moved off its seat by the pressure of
the established jet of fluid allowing the latter
to pass on to its destination. --
By the construection of injector deseribed
it will be seen that the velocity, and conse-
quently the penetrating power of the jet dur-
ing its passage through the exhaust steam in-

of the live steam, said velocity being further
increased during the passage of the jet
through the supplementary live steam injec-
tor by thelive steam admitted thereto through
branch k. | .
Having thus described our invention, what

by Letters Patent, is—

‘whereby pressure arising from a jet of fluid
produced by steam will cause the live steam

purpose set forth. | -

2. A compound injector comprising a high
pressure or live steam passage, a normally
closed overflow passage in communication

therewith and means whereby pressure aris-

point where such passage communicates with
the overflow passage, for the purposeset forth.

| pressure or live steam passage, an overflow

passage to expand at the point where such
passage communicates with the overflow pas-
sage, produce pressure therein, and cause

set forth.,

causing the overflow valve [ to open, and al--
| :owing fluid to escape until the jet is fully
| established, when, through said live steam'
1njector the combining cone C will again econ--
{ract and the overflow valve [ will close under

| 75

| mitted to said valve through pipe /* and dia-
i phragm /%, the delivery or back pressure valve

‘Jectoris materiallyincreased under the action

ing from a jetof fluid produced by steam will
cause the live steam passage to expand atthe

passage in communication therewith, a valve
controlling the overflow passage, and means
| whereby pressure arising from a jet of fluid-
produced by steam will cause the live steam -

-5',

7¢C

| 80.

90

i we claim as new therein, and desire to secure -

1. A compound injector, comprising a high
pressure or live steam passage, and means

95

‘Passage to expand at a given point, for the

100

8. A compound injector comprising a high

110

IIj

said overflow valve tQ open, for the purpose

4, A compound injector, comprising a high

pressure or live steam passage, a normally

closed overflow passage in communication

I20

therewith, a valve controlling the overflow

passage, means whereby pressurearising from -

a jJet of fluid produced by steam will cause

the live steam passage to expand about the

point where it commuanicates with the over-

| flow passage, produce pressure therein and
cause the valve to open,and means whereby
pressure and increased velocity arising from
a Jet of fluid produced by exhaust and live 1
steam will cause said live steam passage to

1 contract and close the overflow valve. -
9. An injeetor comprising a low pressure
| or exhaust steam passage, a high pressure or

125
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live steam passage, overflow passages com- | pressure of exhauststeaminjector and ahigh

municating with said exhaust and live steam
passages, and means whereby pressure aris-
ing from a jet of fluid produced by steam
will cause both exhaust and live steam pas-
sages to expand at their point of communica-
tion with their overflow passages, for the pur-
pose set forth.

6. In a compound injector comprising a-low
pressure or exhaust steam injector and a plu-

rality of high pressure or live steam injectors,

the combination with said injectors of ex-
pansible combining cones, for the purpose set
forth. |

7. In a compound injector comprising a low

l

pressure or live steam injector, the combina-

tion with a combining cone, of a live steam

nozzle or cone, an exhaust steam cone encoms-

passing said live steam cone, sald exhaust
steam cone adjustable relatively to the ecom-
bining and live steam cones, for the purpose
set forth.

In witness whereof we have hereto signed
our names in the presence of two witnesses.

EDWARD DAVIES.
JAMES METCALFE.
Witnesses:
PETER J. LIVSEY,
WILLIAM FAULKNER.
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