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To all whom it may concern.:

Be 1t known that I, SEVERIN BORLAND, a
citizen of Great Britain, residing at Manches-
ter, in the county of Lancaster and Kingdom

5 of Great Britain, have invented certain nesw
and useful Improvements in Injectors; and I

- do hereby declare the following to he a full,

clear, and exact deseription of the invention,
such as will enable others skilled in the art to
3. which it appertaing to make and use the same,
referencebeing had to theaccom panying draw-
1ngs, and to letters or figures of reference
marked thereon, which form a part of this
specification. o
T'his invention relates to improvements in
the construetion of injectors for steam-boilers,
or for other purposes; and it consists in the
construction of the casing of the injector and
In the construction and arrangement of the in-
20 ternal parts thereof, substantially as herein-
after fully deseribed, and as shown'in the ae-
companying drawings, in which-—
Figure 1 is a longitudinal section of my int-
proved injector. Tig. 2 is a sectional view of

L5

25 a Screw-cap adapted to be connected with the |

Injector to convert the same from a lifting to
anon-lifting injector. TFigs. 3and 4 are trans.
verse sections taken on lines z 20 and v y of
Fig. 1.

My invention has for its object to simplify
the construetion of this class of apparatus with-
out thereby affucting the cfficiency thereof,
avd to give to the casing of the injector such
a form as to require but very little finishing,
35 thereby effecting a very material saving in

time and Iabor. |
The invention has for its further object to
provide simple means whereby the con necting
of the parts that constitute the injector with
40 or their removal from or out of the injector-
casing 18 greatly facilitated.
The invention has for its further object to so
consiruct the injector as to adapt it for use
etther as a “lifting?’ or a ‘‘non [1{ting ?? in-

30

45 jector.

In the above drawings, C indieates the in-
Jector-casing, which is cast or formed of one
plece, the sections ¢, ¢/, and ¢ whereof have
opposite plane curvilinear or convex outer

5o faces, ¢’ ¢', as more plainly shown in Iig. 4,
In one of the plane surfaces of the sections ¢
¢ ¢’ are formed, respectively, the water-branch
C, the overflow-branch C?, and the combined
steam and watber branch C*, and between each

T M ke ey

two sections is formed an annular groove or
throat, . '
It is obvious that when the injector-casing

18 of the outer form, as deseribed, it requires

but very little labor infinislting, much less so
than is the case with injector-casings as here-
tofore constructed, and can therefore be made
ab considerably less expense. |

The outer eylindrical end, ¢, of the casing
Cis serew-threaded exteriorly, and the like
mner end, ¢, is screw-threaded interiorly.

When the injector is used as a lifting-in-
Jector, it is provided at its outer end, ¢’, with

@ cap or casing, A, screwed thereto, and

which, like casing C, has plane and convex
outer faces, respectively, and an annular re-
cess or throat, a. The cap or casing A has
an axial screw-threaded passage for the recep-
tion of and in which works the screw-spindle
B, the stem & of which projects through a
sultable stuffing-box, A% of casing A, in one
of the plane surfaces of which is also formed
the stcam-branch A®. The inner conical end

of the spindle B is constructed in the usnal

manner to act as a cone valve or plug to cut
off the steam when fully serewed into its seat
" in the axial passage d of the steam-eone D.
The inner tapering portion, ¥, of the spindle
i1s hollow, and has a port, communicating
with the said hollow portion, to admit the
steam thereto and through said hollow por-
tion to the steam-cone D when the spindle is
screwed out sufficiently to bring the port b
clear of the seat @’ into the enlarged portion
«* of the steam:cone D.

When the injector is used as a non-liftin
injector, the cap or casing A is removed and
the cap or casing A/, Fig. 2, is applied, which

has simply a steam-branch, or by means of

which the steam-branch A’is secured into Po-
sition, the spindle Bbeing here dispensed with,
as 18 well understood. .

As the caps are made interchangeable, it is
obvious that the injector can readily be con-
verted from a lifting to a non-lifting injector,
and vice versa, as circumstances may require.

It will be observed that the steam-cone D
has an annular flange, @, on its enlarged por-
tion d, and is seated upon the outer end, ¢,

of the casing C, where it is held in position
Dy a corresponding interior flange, a, formed

in the cap or casing A, when the latter is
screwed on said outer end of casing C. A
similar flange may be formed in the cap or
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casing A’, if desired, or the steam-branch A®
may terminate in a flange, a’, that seats upon

flange @ of the cone D, and is securely held |

thereon by the
shown in Fig. 2. _ |
" The casing Cis divided into three chambers
by the partition-walls ¢, that taper inwardly,
said walls having conical axial openings form-
ing seats for the combining and discharging

screw cap Or casing A’, as

cones, and by a screw-plug, B, screwed 1nto

the inner end, ¢, of casing C. The chamber
1 communicates with the water-branch C', the
chamber 2 with the overflow-branch C’ and
the chamber 3 with the combined steam and
water branch C?, that leads to the boiler.

I indicates the combining and discharging
cone.
ings of the partitions ¢’, and has an annular

flange or shoulder, %, that limits its move-

ment toward thesteam-cone D, wherethe parts

are fitted together, and holds the combining

end f in proper relation to said steam-cone.
The combining and discharging cone K 18

securely held in position by the serew-plug L,

25

30

that is provided with a cone-pin, ¢, that pro-
jects into the axial passage of said combining

and discharging cone, as plainly shown In
Fig. 1. |

The combining alnd discharging cone T has |

ports f’, communicating with the overflow-
chamber 2, and ports /%, communicating with

. the discharge-chamber 3, for purposes well un-

38
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derstood. | |
The axial passage of the combiningand dis-

charging cone F' is cylindrical from its inner |
end to the portion f thereof, that forms the

combining cone proper, as shown, to receive
the cone-pin ¢ of the screw-plug E, and a dis-
charging-cone, I, that is fitted into the end of
cone F, so that the discharge end of said cone
F will be flush with the discharge-ports f*

 and its receiving end in proper relation to the
overflow-ports and the discharge-end of the

45
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combining portion f of cone F. o

I have found that in injectors where the in-
ternal parts are so fitted a8 to be readily re-
moved it is very difficult to remove the same
when the injector has been in use for some

* time, the parts binding or sticking fast to the

casing or their seats in said casing. 'T'o more
readily remove such parts without the neces-
sity of tools, that may more or less injure

 them, I form on the end of the cone F a ra-

55

dial lug or tooth, f* with which engages-a cor-
responding lug or tooth, ¢, on the inner pe-
riphery of the screw-cap E, as more plainly
shown in Fig. 3. | |

It will be readily seen that when it is de-
sired to remove the internal parts of the in-

60 jector the cap B can be first loosened by a

 tate the said cone as the cap is being un-

55

wrench or key, as it ean nearly make a com-

plete revolution before its tooth ¢’ will engage

the tooth f* of the cone F, and will then ro-

serewed, thus loosening the cone in 1ts seat.
By means of this construction the cone is also
more readily inserted, asarotary motion will

It is fitted and seated in theaxialopen-

|

cylindrical and

354,176

be imparted thereto by the lug on the cap
when the latter is screwed onto the casing C.
Having thus particularly deseribed my in-
vention and how the same is performed, what
I claim,and desire to secure by Letters Patent,
18— | --
1. The herein-described casing C for inject-
ors, having the opposite plane and convex
faces, ¢ ¢!, and annular grooves or throats ¢,
and divided interiorly by partitions ¢° into
three chambers provided with a water-branch,

an overflow-branch, and a combined steam -

and water branch, respectively, said casing
being constructed with an exterior screw-
threaded portion at one end and an interiorly
screw-threaded portion at the other, as de-
seribed, for the purpose specified.

2. An injector convertible from a lifting-1n-

jector to a non-lifting injector, and vice versa,
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by means of interchangeable parts, substan- .

tially as deseribed. /

3. The combination, in an injector with the

“casing having water, overflow, and discharge

branches and the steam combining and dis-

charging cones, of the casings or caps A and

A’, adapted to be interchangeably connected
to the injector-casing, for the purpose speci-
fied. ) S | |

4. The combination, substantially as herein
described, with the injector-casing having its

GO
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inner end, ¢, screw-threaded interiorly and

provided with an axial seat, of a discharging-

| cone, open at both ends, fitted in said seat and

provided with a shoulder abutting against such

100

seat, and a screw-cap adapted to be screwed

in the end of the casing provided with a pin

fitting into one of the open ends of the dis-

charging-cone, for the purpose specified. |

5. The combination, substantially as hereln
described, with the injector-casing having its
inner end, ¢', screw-threaded interiorly and

provided with an axial seat, of a discharging-

cone open at both ends, fitted in and having a

shoulder that abuts against the said seat, and
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provided with a radiallug, /% and a screw-cap

constructed to be screwed in the end ¢’ of the
casing, said cap being provided with an axial
pin or plug fitting into the end of the cone,
and a radial lug, ¢, adapted to engage the lug

f* of said cone, for the purpose specified.

6. The combination, with the casing C, hav-

ing partitions ¢%, the combining cone F, having

a portion of its axial pas age made tapering
outwardly, and the other portion thereof made
provided with overflow and
discharge ports, of a discharging-cone cylin-
drical in cross-section, having a tapering axial

‘passage, and seated within the cylindrical por-
‘tion of the axial passage of the combining-cone,

for the purpose specified. _
In testimony whereof I affix my signaturein
presence of two witnesses. -

SEVERIN BORLAND.

Witnesses: o
PETER J. LIVSEY,
JAMES WO00D.
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