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UNITED STATES

PATENT OFFICE.
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GOMERY, KINGDOM OF GREAT BRITAIN.
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5pec1ﬁcmt10n fonnuw part of Letters Patent No 221,059, d‘tted October 28, 1819, application filed
May 18, 1878 ; patented i in England, October 29, 1877.

To all uvhom it may concern :

Be it known that we, EDWARD HA\IER and
JAMES METCALFE, both of Aberystwyth,in the
county of Oard]gan, and EDWARD DAVIES of
Llandinam, in the-county. of Montoomely, in
the Kingdom of Great Britain, have invented
new and useful Implovements in Apparatus:
for Feeding Locomotive and other Steam:Boil-
ers or Generators, called ¢ Injectors,” for which
we have obtained Letters Patent in England
~ bearing date the 29th of October, 1877, .and
numbered 4,014, applicable also -for raising
and forcingliquids for other purposes; and.we,
the said EpwaArD HAMER and JAMES MET-
CALFE and EDWARD DAVIES, do herebydeclare
the nature of the said invention and in what
manner the same is to e performed to be par-
ticularly: described and -ascertained in and by
thefollowing statement thereof—thatis to say:

This invention bhas reference to further im-
provements upon the apparatus and injector
tor which Letters Patent No.591 were granted
to us in England bearing date 14th February,
1876; and it consists of animproved form of in-
Jector for feeding boilers or 101 raising or fore-
ing liquids.

Tlu, improvements in the injector consist in
forming that part known as the ‘combining-

cone” (whel ein thesteamand water are bLOUOhb

into contact) in soch a manner that-its area
and capacity may be easily and rapidly in-
creased or diminished for facility in starting.
For this purpose we counstruct that portion of
thepiece in which the combining-cone isformed
in two parts capableof sliding laterally toward

and from each other in a direction transverse

to the axis of the cone, and so to increase or
diminish the area of the nozzle of the cone.
Connected to the sliding part of the piece in
which the combining-cone is formed is a lever
actuated by a handle or hand-wheel and screw
or other suitable mechanism, so that the at-
tendant may have it entirely under control, and
so facilitate the starting ot the injector.
‘Wheun ready for starting the sliding part is
drawn backward to give an increased free sec-
tion to that part of the cone. The exhaust-
steam and water are then admitted and pass
throngh the combining-cone. Assoon as this

is effected the sliding part is forced forward
by the lever, and forms a complete.cone of the
proper Size for the continuous working of the
injector with exhaust-steam.

In steam-engines provided with 111Jecto1s of
this class we usmlly provide the exhaust.or
blast pipe with a perforated plate adapted to
be rotated upon a second perforated plate; the

.perforations in both being arranged to regis-

ter with each other when in proper posxt10n,~
and-of sufficient area to permit the -whole of
the exhaunst steam to escape.

When the injector is at work one of the per-
forated plates is made to revolve-or slide.upon
the other in order to diminish the area of the
holes to an extent corresponding to the quan-
tity of the-exhaust-steam used by the 1nJector

Figures1,2,3, 4, and 5 show various views,
in elevatiou fmd seetion of our-improved. in-
Jector

Ais the exhaust-steam mlet the shape and

.poutlon of. the openings bemo shown on Fig.

5. Bisanuotfor adjusting the spindte C' so
as to regulate the size of the steam-opening
through the steam-cone ID. The position of
this steam-cone can also be regulated by the
pinion E, Tig. 3, working into teeth on the out-
side of theconeD. T istheouter casing, hav-
ingat the top aflange to receive the steam-pipe,
and on one side the feed-water inlet G. Below
this casing is the combining- -cone, made in two
parts, H and J. (Shown also in horizontal sec-
tion, Iig. 4.) The part H isscrewed to the cas-
ing I, and is formed so as to receive the slide J.

In manufacturing that portion of the piece in
which the combining-cone is formed, the two
pieces H and J are first carefully fitted to
each other, and then, having been firmly se-
cured, the combining-cone or chamber is bored
by suitable boring-bits. The movable part J
is actuated by the lever shown on Fig. 1, and
is represented on Fig. 4 as drawn backward,
so as to leave an opening, the closed position .
being represented by dotted lines, and in Fig.
3 the part J is represented as closed, its drawn-
back position being represented by the dotted
lines.

At the lower part of the combining- cone is
the overflow-opening K, and serewed into the
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lower end of the combining-cone is the dis-
charge-cone L, with flange for connecting'it to
feed-pipe of boiler.

It must be understood that the details of
construction may be varied, the important fea-
ture being the construction of that portion in
which the combining-cone is formed in sepa-
rate parts capable of sliding laterally toward
and from each other, and although in the ar-
rangements we have shown in the drawings
above referred to only one of the parts by
which the combining-cone is formed is shown
to be movable, it will be readily seen that two
or more such parts could, in a similar manner,
be made movable.

Another arrangement of our improved in-
Jjector, constructed to allow of the admission of
a further quantity of exhaust - steam around
thelower end of the combining-cone, is shown
in the other figurcs. .

Fig. 6 isan elevation; Figs. 7 and 8, verti-
cal sections taken atright anglesto eacli other,
and Fig. 9 is a herizontal section through the
combining-cone. '

In these views many of the parts are simi-
Iar in construection and position to those al-
ready described, the additional parts being the
inlet M for the additional exhaust-steam, the

.circular chamber N, formed round the combin-
ing-cone, the split cone Q Q, made in two picces
and forming the extra combining-cone, and the
serews P P, one of which is inserted in each
half of the split cone. By this arrangement
the body of steam and water passing from the
combining - cone is superheated, and passes
through the discharge-cone and into the boiler
at an increased temperature.

Having now particularly deseribed and as-
certained the nature of our said invention
and how the same may be carried into practi-
cal operation, we would have it understood
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that what we claim, and desire to secure by
Letters Patent, is—

1. In an injector for steam-engines, a two-
part combining - cone, whereby the sectional
area of the steam and water passage of said
cone may be enlarged or contracted independ-
entlyof the spindle, substantially as deseribed.

2. The two-part combining-cone, consisting
of the stationarypartHand the laterally-mov-
able part J, in combination with the casing ¥
and a hand-lever or equivalent device, sub-
stantially as deseribed, for the purpose set forth.

3. In an injector for steam-engines, the com-
bination of a discharging-cone with a laterally-
adjustable combining-cone,substantiallyas de-
seribed, for the purpose specified.

4. In combination, the laterally-adjustable
cone H J and the vertically-adjustable cone D,
substantially as deseribed, forthe purpose spe-
cified.

5. In an injector for steam-engines, the ver-
tically and independently adjustable  steam-
cone and spindle, the laterally-adjnstable com-
bining-cone,and the discharging-cone,all com-
bined, constructed, and operating substan-
tially as described, for the purpose specified.

6. Tn an injector forsteam-engines, the com-
bination of a vertically-adjustable spindle, C, a
vertically-adjustable steam-cone, D, a later-
ally-adjustable steam-cone, J I, a discharging-
cone, L, the steam-inlet A, water-branch G,
and the usual overflow-pipe, all combined, con-
structed, and operating snbstantially as de-
seribed and shown.

EDW. HHAMER.

JAMES METCALTFE.

EDWARD DAVIES.,
In presence of—

CHARLES BARLOW,
Ir. C. BARLOW.




