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INJECTOR.

SPECIFICATION fol'ﬂﬁng paxt of Letiers Paﬂ:ent No. 683,914, date_d October 8, 1901.
Application filed December 5, 18900, Serial No. 38,838, (Model.) | -

To all whom it may concerm:

Be it known that I, JOHN DESMOND, a citi-
zen of the United States, residing at Cincin-

nati, in the county of Hamilton and State of
¢ Ohio, have invented certain new and useful
Improvements in Injectors, of which the fol-

lowing is a full, clear, and exact deseription,

reference being had to the accompanying

drawings, forming part of this specification.

Ty invention relates to injectors in which
successive impulses of a plurality of steam-
jets force the water into the boiler and in

IO

‘which the final overflow is positively closed,

sunitable means being used for the opening
1z and closing of the overflow simultaneously
with the closing and opening of the valve

which admits the operating-steam into the in-

jector. o | |
My presentinjector in 1ts general construc-
20 tion and mode of operation is very similar to

that of my prior patent, No. 636,499, of No-
vember 7, 1899, of which it may be said to be

animprovement; and, like that injector, one

object of my present invention Is to construct

25 the injector in such a manner that its feeding

capacity can be readily adjusted to the re-

quired duties of either stationary or locomo-
tive engines. )

Another object is to so construct the feed-

30 ing mechanism that the feeding of the injec-

tor will not raise the temperature of the fed-

in water to such a degree as to deposit scale
within the tubes of the injector, by which its
use would be impaired, and the final object
3¢ is to produce an injector of a simplified and
cheapened mode of construction and at the
same time inerease its reliability and effi-
ciency of action. | |
All of these objects are obtained by the
40 mechanism illustrated in the accompanying
drawings and hereinafter to be more fully de-
scribed, and the novelty of my invention will
be specifically pointed out in the claims.
In the accompanying drawings, Figure 1,
45 Sheet 1, is a longitudinal axial section, in side
elevation, of an injector embodying my in-
vention. Fig. 2, Sheet 2, is an enlarged cen-
tral section, in side elevation, of the delivery-
valve and its supporting-cage on the dotted
<o line.x « of Fig. 3. Fig. 3, Sheet 2, is an end

elevation of Fig. 2 looking to the left. Ig. |

ciated parts.
end elevation of the same on the dotted line

to the right.
tional detail elevation of the removable stop”
mechanism closed.
respounding view with the stop open. F¥ig. 19,

interiorly-threaded opening concentric with
‘the opening a?, into which is secrewed acapor
‘bonnetB, provided with astuffing-box . The

jecting into the water-chamber F, that com-
“municates with the water-inlet o', and by the

[ ———

| 4, Sheet 2, is an enlarged central section, in

side elevation, of the lifting-tube and asso-
Fig. 5, Sheet 2, is a sectional

55
y y of Fig. 4 looking to the right. IKig. 6, -
Sheet 2, is an enlarged central section, in side
elevation, of the overflow-valve seat. FKig. 7,

Sheet 2, is an end elevation of Fig. 6 looking

to the left. Fig. 8, Sheet 2, is-an end eleva- 6o

tion of the overflow-valve, looking to the right
of Fig. 9. _
tional side elevation of tlie overflow-valve.

Fig. 10, Sheet 2, is an enlarged central sec-
tional side elevation, partly broken, of the
main steam-inlet valve and associated parts.

Fig. 9, Sheet 2, is a central sec-

Fig. 11, Sheet 3, i3 an enlarged broken side
elevation of the forward partof the injector,
showing the lever-operating mechanism for
the steam-inlet and overflow valves. Iig.12, 7o
Sheet 3,is an end elevation of Fig. 11 looking
I'ig. 13, Sheet 3, is a broken sec-

Fig. 14, Sheet 3, is a cor-
75
Sheet 3, is a reversed view of the stop. IFig.
16, Sheet 3, is a view corresponding to I'igs.
13 and 14 with the stop removed. Fig. 17,
Sheet 3, is an enlarged detail side elevation -
of the stop-bearing. Fig. 18, Sheet 3, is a 8o
corresponding view, partly in section. Fig.

19, Sheet 4, is an enlarged axial section of the
‘delivering-tube. '

The same letters of reference are used to
indicate identical parts in all the figures.

A is the shell orcasing of the injector,which
at a, o/, and o® is provided with the usual

threaded necks for the steam, inlet-water,

and boiler delivery connections. At the end

the shell A opposite the delivery end a® isan go

steam-inlet @ opens into a chamber C, formed
by the outer shell A and an inner diaphragm
¢, and the latter has a threaded aperture, into
which is serewed a cap or bonnet B, project-
ing toward the bonnet B, and into the oppo-
site end of which is screwed a nozzle E; pro-

passage of the steam through which the ini-

10C



2

IO

15

20

25

30

35

Jects.
the shell A, into which is serewed the com-

tial lifting of the wateris effected in starting
the injector. There is a second diaphragm
¢ within the shell A, into a central bore of
which is secrewed the lifting-tube G, into the
end of which the nozzle K of the tube pro-
There is a third diaphragm e within

bining and delivery tube H. The tubes H G

and the nozzle K are in axial alinement, and-

in this instance in alinement with the axes of
the outlet ¢®and stuffing-box b. Between the
diaphragms d and e is the overflow-chamber
I, and in the diaphragm e is seated a check-
valve f, opening into the delivery-chamber

J, from whence the overflow passes through |

a valve-controlled opening g and passage K

to an outlet &, leading to the atmosphere.
1. is the check-valve interposed between:

the discharge ends of the delivery-tube H and
the outlet «*, to be closed at proper times by
the back pressure of the boiler. This valve,
with its attachments and mode of connection

to the injector-casing, constitutes one of the

features of my present invention and will be
more fully described hereinafter.

The cap or bonnet B has its apertured end
within the steam-chamber C formed into a
valve-seat,(see Fig. 10,) against which closes
a tubular valve M, whose tubular stem ex-
tends rearwardly through the stuffing-box b,

thence through a head or collar 7 on a sleeve

N, having its bearing and sliding upon a tu-
bular support O, supported by a bracket P,
depending from the casing A and carrying at
its outer end an upturned bracket Q.

The stem of the valve M is threaded at its

outer end and is Jocked to the lug 9 by a shoul-

" der on one side thereof and by a nut % on the

40

opposite side, and it has upon its extreme

rear end a stuffing-box /. A hand-lever R
has a fork straddling the sleeve N, which is
pivoted thereto on both sides, as at m. (See
IFigs. 1 and 11.)

- of the lever on each side of the sleeve N are

45

<o

55

60

provided with forwardly-extending pivoted

links n, whose forward ends are pivoted, as

at o, to the bracket P in such manner that
the vibration of the lever R will cause the
longitudinal movementof the valve M to open
and close the same, as will be readily un-
derstood. In addition to this function of
opening, and closing the valve M the lever R
also closes and opens the valve S, which con-
trols the opening ¢ in the overflow-chamber
Ik by means of a stem 9 passing through a
tubular bearing ¢ in the chamber If, thence
through a taper nut » at the forward end
of the tubular bearing, which takes the
place of a stuffing-box, and thence forward
into a bore 1n the tubular support O. The
tubular support O has slots s through it on
opposite sides, through which and having
their bearings in the sliding sleeve N two
pins i ¢’ are passed, the former bearing against
the forward end of the stem p and serving as

a push-pin to open the valve S, and the lat-

The lower ends of the fork

683,014

a pull-pin to withdraw the stem when it is
desired to have the valve S closed by the
pressure back of its disk, as will be explained
more fully hereinafter The slots s are suffi-
ciently elongated to permit the fullest move-

-ment of the lever R in both directions.

- Kxtending axially through the nozzle E and
the tube G is the forcing-tube T, the dis-
charge end of which, slightly tapered exteri-
orly, partially enters the inlet end of the tube
H. Said tube is again beveled and enlarged
exteriorly just in rear of the discharge-noz-
zle of the tnbe and has its bearing in a tubu-
lar extension w of said nozzle. DBetween the
sald tubular extension and the threaded end
of the nozzle I are a series of perforations v,
Figs. 1 and 10, surrounding the tube«. The
rear end of the foreing-tube T is closed, but
1s provided with a series of longitudinal slots
w, Figs. 1 and 10, opening into the rear end
of the tube. Upon the rear end of the tube
T', within a recess in the valve M, is an ex-
tension 0% having a slot ecut down into it, into
which 1s slipped the T-headed end of a rod

or stem U, which passes rearwardly through

a bore in the stem of the valve F and hasits
rearend threaded and engaging with a thread-
ed aperture in the bracket (), and a hand-
wheel or ecrank-handle V, fast on the rear end
of the stem, serves to turn the same to cause
the longitudinal movement of the tube T.
In addition to the check-valve f I provide
aring check-valve ¢', Fig. 4, which fits snugly
upon and is free toslide on the discharge end
of the tube . The rear side of this ring-
valve 1s flanged outwardly to form a seat
against the forward end of the threaded bear-

' 1ng ¢°, by which the tube G is screwed and

securely held in the diaphragm d. Through
this threaded portion ¢g® and extending from
one side of the diaphragm d to its opposite
side are a series of perforations or ports g,
Figs. 4 and 5, adapted to be opened and closed
by the forward and backward sliding of the
ring-valve ¢', as hereinafter explained. The
ring -valve ¢’ has sufficient play upon the
tube ( and is held from disconnection there-
from by a ring ¢* or other suitable stop se-
cured upon the forward end of the tube G, as
seen in Kig. 4.

- T'he construction of the check-valve Land

1f{s connection to the injector-casing is as fol-
lows, reference being had to Figs. 1, 2, and 3:
The discharge end {* of the injector-casing,
of brass and in this instance brazed to the
casing, which is of iron, is exteriorly threaded
to receive a union-nut {’, which holds on the
union - coupling /%, and between them is
clamped the flanged end 7 of a tubular cage

', which fits within the discharge end of the

injector-casing, as seen in Fig. 1. The rear
end of the cage /' is interiorly threaded to re-
ceive a threaded ring-seat [?, which is serewed

therein and against which the check-valve L.

seats. The VEL_IVB I: has on its forward side a,
tubular stem /°, engaging a guide-pin 7%, over

ter passing through said stem and serving as | which it loosely fits, and which guide-pin is
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¢arried by a spider-arm I3, forming part of or | m/, serewed upon the threaded end of the

carried by the cage I'. Vent perforations/(®

through the stem [° permit the free play of

the valve and stem on' the guide-pin /%, By
this construction the cage [' can at any time
be easily removed from the injector-casing to
substitute a new valve or valve-seat or to
cleanse or regrind the same, as occasion may

require.

By reference to Figs. 1, 6, 7, 8, and 9 the |

construction and mode of operation of the
overflow - valve will be readily understood
from the following description: The valve-
disk s® is carried upon a tubular stem s,
cuided upon a pin s’, projecting from a cap-
nut screwed into an aperture in the injector-
casing in rear of the valve. In front of the
valve - disk s® is a smaller flanged disk s°
through which are a series of openings s°,
opening into a slot or cavity s® between the
valve-disk s® and the flanged disks®. When
the valve S is closed, the outer edge of the
disk s%is seated against a ring-seat §',screwed
intoan aperture in thediaphragm which sepa-
rates the chamber A from the chamber K,
and this ring-seat is provided with lugs s,
Figs. 6 and 7, by means of which it is screwed
into place by a spanner or other suitable tool
through the aperture containing the cap-nut,
before mentioned, which guides the stem of
the valve F. The forward end of the stem p
fits loosely into an aperture in the disk s°,
and the purpose of the cavity or slot s° and
apertures s* is to cause a cirenlation of the
water across the seating-surface of the disk
s’ when the valve is partially opened, which
effectually cleanses out any sediment or scale
which might otherwise adhere to the disk s°,
and therebypreventits proper closing. Upon
opening the valve M to admit steam to the
injector by drawing back the hand-lever R
the sleeve N and stem p are at the same time

~drawn back away from the valve S, which as

45

.50

0o

€5

the pressure in the chamber J increases be-
hind it forces the valve to its closed position.
The reverse movement of the lever R in c¢los-
ing the valve M through the medium of the
stem p presses forward and opens the valve
S, as will be readily understood. |

Referring now to Fig. 10, the construction
of the valve M will be readily understood
from the following description: The valve M
istubular,with boresof three different diame-
ters—the rearmost to receive the coupling ex-
tension b? of the tube T, the middle one to re-
ceive the rear end of the tube itself, and the
forward one to receive the end of the tubular
extension =, which projects to some distance
in rear of the seat 2 upon the cap or bonnet
D. 'The exterior of the valve is threaded and

rabbeted or cut away on its forward face to

receive first an elastic ring m°, of rubber, com-
position containing rubber, or other suitable
elastic material, over which is fitted a metal
ring m?3,which forms the valve proper and en-
gages with the seat - when the valve is closed.

valve, serves to hold the rings m?® m° in place,
as will be readily understood. By this con-

struction I insure a perfect and tight fit at.

all times between the ring m? and seat ¢ to
insure the proper self-adjusting and tight-
closing of the valve with 1ts seat.

The operation of the injector is as follows:
Assuming the partstobe in the positionshown
in Fig. 1, the lever R is drawn rearward, and
thereby first uncovers or opens the valve M,
admitting steam into the cap or bonnet D,
which passes through the orifices v and es-

capes from the nozzle E, around the tube T,
into the lifting-tube G, thereby creating a

vacuum in the chamber F, which will cause
the water from the source of supply to enter
said chamber through opening a’. The wa-
ter so raised will pass through the tube G and

be driven into the chamber I and partly

through the tube H into the chamber J until
the pressure in the chamber I is sufficient to
raise the valve f, whereupon the water in the
chamber I, joining that in the chamber J,
will pass through the opening g and escape

| through chamber K into the atmosphere.

The further movement of the lever R in open-
ing the valve M will gradually permit the
valve S to be forced toward a closing position
until such time as the ends of the ports w
in the forcing-tube T are uncovered, where-
upon steam will enter through said ports into
the tube T and will impart a second impulse
to the water passing through the tube H sut-
ficient to form an equilibrinm between cham-
bers I and J, which will cause valve fto drop
to its seat, thereby closing communication
between the two chambers. Valve S being
still open all the water is passed through tube
H to the atmosphere through opening g. As
the back movement of lever R still gives more

steam through ports w, the velocity of the

water through jet Hisincreased sufficiently to
resist boiler-pressure. Atabout thattime or
a little later valve S begins to close, gradually

bringing pressure in chamber J up to boiler-

pressure, and at that point valve L immedi-
ately opens, allowing free access to the boiler
for all the water, and just at this moment the
valve S will be closed, the overflow will be
stopped, and the increasing velocity of the
water through the tube H by the further un-
covering of the ports w will be sufficient to
overcome the boiler-pressure and open the
valve L to permit the water to pass from the
injector into the boiler. Assoon as the pres-

sure in chamber J rises above that in the

chamber I the check-valve f is closed and all
of the water that passes through the tube G
has to pass through the ‘tube II. Should a
vacuuw be formedin the chamber I, the ring-
valve ¢’ will at once be open-to admit water
from the chamber I into the chamber I, and
thereby restore equilibrium. As soon as the
injector is thus started the tube 1T by means
of the crank-handle V can be moved forward

An interiorly-threaded flanged ving or collar | longitudinally to regulate the amount of
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steam passing from nozzle E around the tube
T, and by cutting off this supply of steam or
throttling the nozzle E the steam is made to
pass almost entirely through the tube T, and
the entering water through the tube G will
not be heated to an extent sufficient to de-
posit scale in the tubes of the injector, as
fully described in iny nrior patent, before re-
ferred to.

Another feature of my invention, illus-
trated in IFigs. 1, 13, 14, 15, 16, 17, and 18,
consists in applying a pivoted removable stop
W between the bearing Q' of the bracket Q)
and the hub of the crank-handle V. This
stop 1s so disposed that when 1n place 1t will
not interfere with the advancement of the
tube 'T' to its farthest limit under the require-
ments of the working of the injector; but
when 1t 1s lifted out of the way the tube I
can be advanced farther into the mouth of
the tube II, so as to almost, 1If not quite,
throttle the same. Thisadjustment is found
desirable whenever the injector is stopped
from its work of feeding water to the boiler,
for then upon opening the valve M steam
would pass through theorifices b and out from
the nozzle K, and thence down through cham-
ber K and pipe «, whence 1t would pass back
to the supply tank or reserveir to heat its
contents. Wheneveritisdesired tostart the

injector again, the tube T will be withdrawn

and the stop W be turned down to its normal
condition. The stop W is pivoted, as at ¢°,
to a bored lug on the bearing Q', the bore of
which lug contains a pin ¢°, to which the stop
1s secured and around which pin in the bore
is a coiled spring ¢*, tending to hold the stop
close against the bearing and to hold a pin ¢?,
Iig. 15, on the inner side of the stop in one
or the other of two depressions ¢, Fig. 16, in
the bearing. This pin and these depressions
serve to hold the stop eitherin its closed posi-
tion, as shown 1n Kig. 13, or in its open posi-
tion, as seen in Kig. 14.

Referring now to Figs. 1 and 19, I would
thus describe the novel features of the com-
bining and delivery tube H. This tube, as
is common In most injectors, is contracted at
or near its middle, its bore being tapering and
enlarging from the middle each way. It has
been found in practice that just beyond the
contracted part of the bore the tube became
disintegrated either from wear or excessive
heat, my theory being that the water in its
rapid passage through the tube and being
compressed at the contracted throat and then
relieved just as it passed that point develops
an amount of heat sufficient to corrode or dis-
Iintegrate the metal of the tube at that point,
thereby requiring in time the replacement of
an entire new tube. Iovercomethisdifficulty
by making the tube in two parts ' 12, Fig.
19, the former being the recelving end and
the latter the discharge or delivery end, the
two parts being screwed together, as seen at
/i, and a counterbore being formed in the
delivery end of the portion A’ to receive a

‘before referred to.

683,014

ring /', of steel or other suitable metal of a
high resistance to the disintegrating action
The interior bore of this
ring conforms to the bore of the tube, and,
as shown, it is located just at or slightly be-
vond the contracted part of the tube, and it
is held in place by a shoulder /:° on the inner
end of the portion /* of the tube. I have
found from experience that a ring of this
character so introduced into the tube at this
point will last very much longer than if the
titbe were a homogeneous one, and it has the
further advantage that in case of disintegra-
tion of the ring /v* the tube can be readily un-
coupled and a new ring substituted for the
worn one at small expense and with little loss
of time. |

IHaving thus fully deseribed my invention,
I elaim—

1. Inaninjector,of the character described,
the ecombination of the inlet water-chamber;,
the adjacent overflow-chamber, a passage be-
tween saild chambers around the lifting-tube,
and a valve within the overflow-chamber car-
ried on said lifting-tube for opening and clos-
ing the passage around the lifting-tube and
between the two chambers, substantially as
described.

2. In an injectorof the character desecribed,
the combination of the inlet water-chamber,
the adjacent overflow-chamber, a lifting-tube
opening from the water-chamber into the
overflow-chamber, a series of circularly-ar-
ranged ports around said lifting-tube and
between said chambers, and a ring-valve
within the overflow-chamber carried on said
lifting-tube foropening and closing said ports
around the lifting-tube, substantially as de-
scribed. |

3. Inaninjector of the character described,
the combination of the inlet water-chamber,
a lifting-tube therein, a steam-chamber with

anozzletherefrom for thelifting-tube, a valve-

seat within the steam -chamber controlling
the opening into said nozzle, and a valve for
sald valve-seat provided with a self-adjusting
yielding surface to tightly fit the valve-seat,
substantially as described. |

4. In an injector of the character deseribed,
the combination of the inlet water-chamber,
a lifting-tube therein, a steam-chamber with
a nozzle therefrom for the lifting-tube, a
valve-seat within the steam-chamber con-
trolling the opening in said nozzle, and a
valve for said valve-seat provided on its clos-
ing-face with a recessed yielding ring covered
by ametalring which contacts with the valve-
seatto form aself-adjusting tight-closing sur-
face, substantially as described.

5. Inaninjectorof thecharacter described,
the combination of the delivery-chamber, out-
let - chamber communicating therewith by
means of an opening provided with a valve-
seat, a valve for said valve-seat within the
delivery-chamber composed of a guided disk
forming the valve proper, a second disk car-

ried by the first disk adapted to enter the
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opening between the two chambers with a

cavity between said disks, a series of' perfo-

rations through the second disk opening into

said cavity, and an operating-stem for said
valve to open the same when moved in one

direction and to permlt the self-closing of the |

valve when moved in'the opposite dlrectmn

and whereby said cavity and perfora,tlons_

fornm an automatic eleanbmcr means for the

valve-disk and its seaf, substan‘rmlly as de-—.

scribed.
6. In an m,]eetor the combmmg and delw-
ery tube having a contracted bore at or near

its middle prowded witha non-disintegrating
bearing-surface at ornearits contraeted por-

- .131011 on the delivery side thereof.

20

. Inaninjectorof thechar acter desci 1bed |

the combining and delivery tube having a
contracted bore at or near its middle and

made in two parts united at the contracted |
~portions, and a renewable non-disintegrating
ring inserted in the bore at or near its con-
'.tracted portion on the delivery &1de thereof |

substantlally as described.
‘8. Inan injector, the combmatwn mth the

discharge end thereof of a cagel’ telescopic-
ally fitted therein and prowded with a flan ged

| end (7, a check-valve L fitted and guided in

'3.;:}

~and muded on a projection from the injector- |

said cage, a removable valve-seat Z” screwed

into the end of the cage, and a coupling-
union for el.:mmpmw the ﬂan ge of the cage to
hold the latter m place Subbtantmlly as de-
seribed.

9. In amngjeetm of the character descubed

‘the combination of the valve M and its oper-

ating-stem, the sleeve N fast to said stem

“casing, the forked haud lever R connected-':' IR
by means of pivoted links n to the injector- = - .-

casing and pivoted to the sleeve N, the over-: 4'0___'-'[ o

ﬂow-valve S, the stem p thmet‘or and the .

push-and- pull pins t ¢ connecting the sleeve '_ . .

N and the stem p, substantially as deseribed. -

~10. Inaninjectorofthe character described, - oo
the combination of a foreing-tube having a

for, and a removable stop for said stem con-

-stantly in an engaging position for the same. .
“50 o
tor, said stop being adapted tobe thrownout =~ = -
of enﬂ'aﬂement Wlth the stem when desiredto
-l permlt the movement of the forcing-tube to =~ -
an abnormal pomtlon subst.:mtmlly as de-
11. In ananeet01 the combmatlon mth the IR
operatmmstem U, bearing-bracket Q there- .

under the ordinary operations of the injec-

scribed.

for, operating- ‘handle R, and pivoted stop W

'pwoted to the bearlnfr—bracket Q, substan-';_ R

tially as and for the purpose specified.-

defined limited play for the ordinary Opera,-'i'- o
‘tions of the injector, an operating-stem there- co

12. In an injector, the combination of the;- 3

operating-stem U, bearing-bracket Q there-
for, oper amncr ha,ndle V, pwoted stop W piv-
oted to the bemmw-bmeket Qand y1eld1nn'1y' ol
held thereto by a spring-pressed pm a pin 6) 5- N
¢® on the stop W and depressions ¢ inthe. =

face of the bearing for holding the stop '

"Vltnesseb* | N
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‘locked in its open or closed pomtwn subst.;m- : o
tlally as described. - | o .
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