(Model) | ' -
. : ¢. W. DMHOLTZ.
INJECTOR.

No. 559,067, Patented Apr. 28, 1896.

// /\\\Q\//\ \/>\/// //// /

/W‘
@

””///
\ :\\\\\\/

. l \\\\ //
.' \i\\ . //////>\>>/ \\ 7///’
‘%,_ 25 / D
Al S
‘. " ‘ : . I]j\?@:gt@r
Witlnesses ‘ ‘
W By ZetsAtterneys

ANDREW B GRAHAM, PHOTO-LITHO. WASHINGTON.D.C




5

20

25

30

33

40

45

50

UNITED STATES

PATENT OFrICE.

CHARLES W. UMHOLTZ, OF BRISTOL, VIRGINIA.

INJECTOR.

SPECIFICATION forming pért of Letters Patent No. 559,067, dated April 28, 1896,
" Application filed November 9, 1895, SerialNo, 568,477, (Model)

To all whom it may concern:

Be it known that I, CHARLES W. UMHOLTZ,
a citizen of the United States, residing at
Bristol, in the county of Washington and
State of Virginia, have invented a new and
useful Injector, of which the following is a
specification.

Thisinventionrelatestoinjectors forsteam-
boilers; andit has for its object to effect cer-
tain improvements in injectors of this char-
acter, whereby their simplicity and efficiency
shall be greatly increased.

To this end the main and primary object of

the presentinvention is to construct an injec-
tor of as few working parts as possible, so
that the same can be readily assembled and
taken apart, while at the same time providing

a construction in which the water shall have:

a free and uninterrupted circulation, thereby
positively preventing the acecumulation of
sediment at any point, which is a very great
objection to many of theinjectors now in use.

In addition to these objects the invention |

also contemplates a very desirable improve-
ment in the priming device for the injector to
lift a volume of water at the commencement
of the operation, and in this connection the
invention also contemplates an improved
construction whereby an even and gradual
flow of steam will be introduced through the
steam-cone while the priming device is being
adjusted to an inoperative position after hav-
ing started the flow of water throngh the
main body of the injector. .

‘With these and other objects in view, which
will- readily appear as the nature of the in-
vention is better understood, the same con-
sigts in the novel construction, combination,
and arrangement of parts hereinafter more
Tully described, illustrated, and claimed.

In the drawings, Figure 1 is alongitudinal
sectional view of an injector constructed in
accordance with this invention, showing the
priming device set for use.  TFig. 2 is a simi-
Iar view of the injector, showing the priming
device adjusted to its inoperative position.

Referring to the accompanying drawings,
the numeral 1 designates the main body of
the injector, provided with a tapered bore 2,
which tapers on regularly-converging lines
toward one end of the body, where the bore
terminates in a narrowed jet-orifice 3, which

'priming ‘the injector.

‘e‘xtends through a short nipple 4, formed on
‘one end of the said body 1.. The main body

1 is further provided -at one side with the
water-inlet 5,through which the waterislifted
tothe interior of the body, and detachably fit-
ted within the end of the body 1, opposite the

‘jet-orifice 3,isa steam-plug 6, provided at one
‘end with.an exteriorly-tapered steam-cone 7,

having an elongated straight bore, and which
projects within the flared end of the tapered
bore 2 and extends to a point.within said bore

1'beyond and at one side of the water-inlet 5.

By reason of the taper of the. bore 2 and the

.digposition of the cone 7 within the flared end

of said bore an annular water clearance-
space. 8 entirely surroundsthe cone 7, so that
the water entering the inlet 5 has a free and
uninterrupted agitation or circulation around
the cone 7, and thereby positively prevents

‘the accumulation of sediment at the point

within the main body where the steam-cone
is located, _
The steam-plug 6 is: provided within the

‘end opposite the cone 7 with anarrowed valve-
ipassage 9, at the inner end of which is formed

a beveled valve-seat 10, which is substan-
tially located at one end of the bore of the
cone 7, and the said steam-plug 6 has suitably

‘attached thereto at the end opposite the cone
'7 the steam - casing 11, provided with the

steam-inlet 12, through which the steam is
introduced into the casing 11 for use in work-
ing the injector. The said steam-casing 11
is provided at the end opposite the plug 6
with a stuffing-box 13, in which is slidably
mounted the plunger-stem 14.

The sliding plunger-stem 14 has fitted to
its outer end a hand-wheel 15 and is provided
at-its inner end with a narrow priming-tube
extension 16, which is of a smaller diameter
than the elongated straight interior bore of
the cone 7 and is adapted to project through
said cone and toa point beyond the same with-
in-the contracted portion of the bore 2 to pro-
vide for the proper suction necessary to lift
the water through the inlet 5 in starting or

the priming-tube extension 16 the plunger-
stem 14 is provided with a valve-collar or en-
largement 17, having a beveled side 18, adapt-
ed to register in the valve-seat 10 at the in-
ner.end of the valve-passage 9, and at the

At the inner end of
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side opposite the beveled portion 18 the said
valve-collar is formed with the impact-shoul-
der 19, against which the steam presses when
the valve-collar is closed on its seat 10. The
valve-collar 17 is of a smaller diameter than
the bore of the passage 9 and is provided with
a transverse steam-port 20, which communi-
cates with said passage 9, and also with the

inner end of the bore of the priming-tube ex- |

tension 16. .

The main body 1 has fitted on the end op-
posite the plug 6 a discharge-cap 21. The
discharge-cap 21 is suitably connected with
the inlet of the boiler in the usual manner
and incloses at the end of the body 1, directly
beyond and surrounding the nipple4, an over-
flow-chamber 22, from the lower side of which
extendsthe overflow-nipple 23, through which
the water flows in priming or commencing the
operation of theinjector. Thecap 21 is pro-
vided with a contracted bore 24, which is nar-
rower at an intermediate point between the
ends of the cap than the jet-orifice 3; but the
inner end of the hore 24, directly opposite the
said orifice 3, is provided with an enlarged
or flared mouth 25 to insure the catching of
the entire discharge from the orifice 3 when
the injector is working to feed the water into
the steam-boiler.

When it isdesired to start the injector, the
plunger-stem 14 is moved inward to carry the
valve 17 against the valve-seat 10 and to com-
pletely cut off communication between the
steam-cone 7 and the steam-casing 11, and
when thus adjusted the priming deviee, in-
cluding the stem 14 and the parts carried
thereby, is disposed in the positionillustrated
inTig. 1. Asuitable pressureof steamis now
admitted into the casing 11, and this steam
finds its way throughthe valve-passage 9, the
steam-port 20-of the valve-collar, and into the
priming-tube. The steam discharges out of
the priming-tube into the contracted end of the
bore 2 with a sufficient foree to lift the water
through the inlet 5, so as to entirely fill the
interior of themain body. Inthis operation
the water cannot raise the ordinary check
and pass into the boiler, but circulates in the
overflow-chamber 22 and discharges out of
the overflow-nipple 23, andin thiscirculation
the water keeps all of the parts within the
overflow-chamber perfectly clean, so as to
prevent corrosion by the accumulation of
lime sediment. When the injector has been

thus primed and the flow of water started,
the stem 14 is drawn outward; but by reason
of the valve-collar 17 passing through the
valve-passage 9 the full pressure of steam |
cannot pass into the cone 7 until the tube 16
is practically entirely withdrawn from the
cone to the position illustrated in Fig. 2, and

consequently a gentle and gradual flow of
steam is passed through the elongated straight
bore of the steam-cone 7, so that when the
steam comes in contact with the water the
latter will not be violently driven forward by
a sudden pressure of steam and thereby ma-
terially interfere with the proper working of
the injector.

Tt will of course be understood that when
the injector is working under a full pressure
of steam through the cone 7 an increased
body of water will be drawn through the in-
let 5 and discharged through the bore of the
cap 21 into the boiler without wasting at all
through the overflow 23.

From the above it is thought that the con-
struction, operation, and many advantages of
the herein-described injector will be readily
apparent to those skilled in the art without
further description, and it will be understood
that changes inthe form, proportion, and the
minor details of construction may be resorted
to without departing from the principle or
sacrificing any of the advantages of this in-
vention.

Having thus described theinvention, what
is claimed, and desired to be secured by Let-
ters Patent, is—

An injector comprising a main body pro-
vided with a tapered bore and ab one side
with a water-inlet, a steam-plug fitbed to one
end of the body and provided atoneend with
a steam-cone projected within the body and
having an elongated straight bore, said plug
being provided within the end opposite the
cone with a narrow valve-passage 9, at the
innerend of which passageis formed a valve-
seat, a steam-casing fitted to the outer end of
the plug and provided with an unthreaded
stuffing-box, and a plunger-stem mounted to
slide longitudinally in said stuffing-box and
provided at its inner end with a priming-tube
extension smaller than and adapted to work
in the elongated straight bore of the cone,
and at the inner end of said tube extension
with a valve-collar arranged to work within
the valve-passage 9, and of a less diameter
than the same, said valve-collar being pro-
vided with a transverse steam-port and at
one side with a steam-impact shoulder 19,
against whieh the steam exerts a pressure to
hold the valve-collar closed on its seat, sub-
stantially as set forth.

In testimony that I claim the foregoing as
my own Thave hereto affixed my signature in
the presence of two witnesses.

CIHARLES W. UMHOLTZ.
Witnesses:

H. PEYTON GRAY,
D. F. BaiLEy.
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