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To all whom it may concern: | -
Be it known that I, JOHN DESMOND, a citi-
zen of the United States, residing at Cinein-

Ohio, have invented certain new and useful
Improvements in Injectors, of which the fol-

lowingis a full, clear, and exact description,

reference being had to the accompanying
drawings, forming part of this specification.
- My invention relates to injectors in which
successive impulses of a plurality of steam-
Jets force the water into the boiler and in
which the final overflow is positively closed,
suitable means being used for the opening
and closing of the overflow simultaneously
with the closing and opening of the valve

which admits the operating-steam into the in-

jector. o | |
One object of my present invention is to
construct the injector in such manner that

1ts feeding capacity can be readily adjusted
either stationary or |

to the required duties of

- locomotive engines. |
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Another object is to so construect the feed-_
ing mechanism that the feeding of the injector

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

1s to produce an injector of a simplified and

cheapened mode of construction and at the
same time greatly increase its reliability and
efficiency of action. | |

-All of these objects are attained by the |

mechanism illustrated in the accompanying
drawings and hereinafter to be more fully
described, and the novelty of my invention

- will be specifically pointed out in the claims.
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In the accompanying drawings, Figure 1,
Sheet 1, isalongitudinal axial section, in side
elevation, of an injector embodying my in-
vention. Kig. 2, Sheet2, is a transverse sec-

tion on the dotted line « x of Fig. 1, looking

in the direction of the arrow. . Fig. 8, Sheet
2, 18 a transverse section on the dotted line

-~y y of Fig. 1, looking in the direction of the

30

arrow. Iig. 4, Sheet 2, is a transverse sec-
tion on the dotted line z z of Fig. 1, looking

in the direction of the arrow. Fig. 5, Sheet

2, 18 a transverse sectional detail on the dot-
ted line 11 of Fig. 1, the figure being enlarged.

‘and valve operating mechanisms.
nati, in the county of Hamilton and State of |

1ng the injector.

| Kig. 6, Sheet 2, is a detail side elevation of

the end of the injector containing the lever
- Fig. 7,
Sheet 3, is an enlarged detail view, in side 55

-elevation and partly in section, of the steam-
‘admitting valve, the lifting-nozzle, the fore-
ing-tube, and their associated parts with the

steam-admitting valve closed. Fig. 8, Sheet

-9, 18 a corresponding view with some of the 6o
parts broken away and with the steam-admit-
ting valve open.

| Fig. 9, Sheet 3, is an end
elevation of the coupling-seat for the fore-
ing-tube. Fig. 10, Sheet 3, is a plan view of

Fig. 9. Fig. 11, Sheet 3, is a central sectional 65

side elevation of Fig. 9.

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

A is the shell or casing of the injector,

which at a, o', and @?®is provided with the 7o

usual threaded necks for the steam, inlet-wa-
ter, and boiler delivery connections.

At the end of the shell A opposite the de-
livery end a?®is an interiorly-threaded open-

1Ing concentric with the opening a? into which 75
18 screwed a cap or bonnet B, provided with
‘a stuffing-box b.

The steam-inlet ¢ opens into a chamber C,

formed by the outer shell A and an inner dia-
phragm ¢, and the latter has a threaded ap- 8o
erture, into which is serewed a cap or bonnet
D, projecting toward the bonnet B, and into
‘the opposite end of which is screwed a nozzle

E, projecting into the water-chamber F, that
communicates with the water-inlet ', and by 85

the passage of the steam through which the

initial lifting of the water is effected in start-
There is a second dia-
phragm ¢ within the shell A, into a central
bore of which is screwed the lifting-tube G, go
into the end of which the nozzle E of the tube
projects. Thereisa third diaphragm e within
the shell A, into which is screwed the combin-
ing and delivery tube H. - L

The tubes H G and the nozzle E are in axial gs
alinement and.in this instance in alinement
with the axes of the outlet a? and stuffing-
box b. L _—

Between the diaphragms d and e is the over-
flow-chamber I, and in the diaphragm e is 100
seated a check-valve f, opening into the de-

| livery-chamber J, from whence the overflow
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on both sides, as at m.
“the fork of the lever on each side of the collar
N are provided with pivoted links n, whose
ends are pivoted, as at o, to the bracket Q in

o | 636,499

passes through a valve-controlled opening ¢
and passage K to an outlet &, leading to the

‘atmosphere.

L. is the usual check-valve, interposed be-
tween the discharge end of the delivery-tube
II and the outlet a* to be closed at proper

‘times by the back pressure of the boiler.

The cap or bonnet D has its apertured end
within the steam-chamber C formed info a
valve-seat 7, (see Figs. 7and 8,) against which
closes a tubular valve M, extending rear-
wardly through the stuffing-box 0, thence
through a head or collar 7 on a sleeve N, hav-
ing its bearing and sliding upon a tubular
support O, supported by bracket I’ and carry-
ing at its outer end a bracket Q. I'he stem
of the valve M is threaded at its outer end
and is locked to the lug 9 by a shoulder on
one side thereof and by a nut & on the oppo-
site side, and it has upon its extreme rear end
a stuffing-box /. A hand-lever R has a fork
Stlﬂddhnﬂ‘ the collar N and pivoted thereto

~such manner that the vibration of the lever
R will cause the longitudinal movement of

30

the valve M to open and close the same, as will
be readily understood.

the lever R also closes and opens the valve S,
which controls the opening ¢ in the over flow-

~chamber I, said valve S being secured on a

55 -
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stem 7, passmfr through a tubular bearing ¢
in the chamber If, thence through a stufﬁnf‘f-
box 7 into the bore of the tubulm supporyt 0.
Said tubular support O has slots s through it
on opposite sides, through which and the col-
lar N a pin { is passed, and said slots are suf-
ficiently elongated to permit the fullest move-
ment of the lever R in both directions.
Extending axially through the nozzle Ik and
the tube Gisthe forcing-tube T, the discharge
end of which, slightly tapered exteriorly, par-
tially enters the inlet end of the tube H. Said
tube is again beveled and enlarged exteriorly
just in rear of the discharge-nozzle of the
tube and has ifs bearing in a tubular ex-
tension v of said nozzle. Dbetween said tubu-
lar extension and the threaded end of the
nozzle E are a series of perforations v, Ifigs.
1 and 4, surrounding the tube 1. The rear
end of the for cing-tube T 1is closed, but is
provided with a series of longitudinal slats W,
Figs. 7 and 3, which when the valve M is
closed extend rearwardly from laps b’ on the
valve M, which engage the rear end of the
tube w. These slots 1w open mto the tube T,
as clearly shown in Figs. 1, 5, 7, and 8.
Upon the rear end of tube T within a re-
cess in the valve M, is an extension b%, hav-
ing a slot 0% cut down into it, with an inter-
mediate bead 04, (see Figs. 9, 10, and 11,)into
which slot is slipped the T-headed end of a
rod or stem U, which passes through a bore

in the stem of the valve M and has its rear |

| shell.

The lower ends of

- In addition to this
funection of opening and closing the valve M

[ end threaded and engaging with an aperture

in the bracket Q. Nuts ¢ on the stem U on
both sides of the bracket Q serve tolimit the
Jongitudinal movement of the stem U in both

directions, and a hand-wheel V, fast on the

rear end of the stem, serves to turn the same
to cause the lonmt,udmﬂl movement of the
tube T.

In addition to the check- Valvef I provide
a spring-closed check-valve d', closing and
opening from the chamber If into the cham-
ber I and covered by a cap d?, screwed into
the wall of the injector, for the purpose of
introducing and removing said valve when
desired, and directly opposite the valve-open-
ing for the valved I provide a similar open-

‘ing d°, which is covered by a blind valve °,

held consbantly closed bya removable cap d“
screwed into the opposite side of the injector-
The purpose of this construction’'is to
enable me to shift the valve d’ to either side
of the injector-shell to enable the injector to
be used as a right or left hand injector and
at the same tlme to give free access to the
valve d'.
The 0pe1 ation of the m,]eetm i1s as follows:

Assuming the parts to be in the position
shown in IFig. 1, the lever R 1s drawn rear-
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~ward, and thereby first uncovers or opens the

valve M, admitting steam into the cap or bon-

net ID, which passes through the oriflices v
and escapes from the nozzle E around the
tube T into the lifting-tube G, thereby creat-
ing a vacuum 1n the ehambm F, which will
cause the water from the source (}f supply to
enter said chamber through opening a’. "T'he
water so raised will pass through the tube G
and be driven into the chamber I and partly
through the tube II into the chamber J until
the pressure in chamber I issufficient to raise
the valve f, whereupon the water in chamber
I, joining thatin chamber J, will pass through
the opening ¢ and escape through chamber KK
into the atmosphere. The further movement
of the lever R in opening the valve M will

10C

I0§

IIO

oradunally bring the valve S toward a closing

position until such time as that the laps b

have passed beyond the end of the tube w,
thereby uncovering the portsw in the foreing-
tube T, whereupon steam will enter through
said ports into the tube T and will impart a
second impulse to the water passing through

the tube II sufficient to form an equilibrium

between chambers I and J, which will cause
valve 1 todrop to itsseat, thereby closing com-
munication between the twochambers., Valve
S being still open, all the water is passed
through tube H to the atmosphere through
opening ¢g. Asthe back movement of lever iy
still gives more steam through ports w the ve-
locity of the water through jet H is increased
sufficiently to resist boiler-pressure. Atabout
that time, or a little later, valve S begins to

close, gradually bringing pressure in cham-
ber J up to boiler-pressure, and at that point
valve L immediately lifts, allowing free ac-
cess to the boiler for all the water, and just
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atthismoment the valve S will be closed upon
the opening g, the overflow will be stopped,

and the increasing velocity of the water
through the tube H by the further uncover-
ing of the ports w will be sufficient to over-
come the boiler-pressure and open the valve
L to permit the water to pass from the in-
jector into the boiler. As soon 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 H. Should a
vacuum be formed in the chamber I, the valve

d’ will at once be opened to admit water from-
the chamberFinto the chamberI,and thereby
restore the equilibrium. As soon as the in-
Jector is thus started the.tube T through the

medium of hand-wheel V ecan be moved for-
ward longitudinally to regulate the amount
of steam passing from nozzle E around the
tubeT, and by cutting oft thissupply 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
deposit scale in the tubes of the injector.

This latter result is accomplished not merely

by the throttling of the ports w consequent

upon the advancement of the tube T through
the tubular support«. Inother words, I not

only throttle the steam passing through the
nozzle I around the tube T, but I also throt-
tle the steam entering and passing through
the tube T, and also by the same movement
of tube T throttle the water at the outer end
of the tube T. All three of these results are
accomplished by the same movement of tube
T, and these results are accomplished by the
same movement of the tube T longitudinally.
These results, accomplished by the longitu-
dinal movement of the tube T, are such that,
so far as I am aware, are entirely new and
have never before been discovered or applied
to injectors, and by means of them I am en-
abled to use only the amount of steam that
Is required to keep the injector up to its re-

quired work, even to the maximum amount

of delivery, without heating the water so de-
livered to a degree sufficient to cause it to de-
posit scale in the tubes, and I do not therefore

wish my invention to be limited to the size,

configuration, or location of the aperture v,
which admits steam into the tube T, provided

the same are throttled by the same movement

which throttles the passage of steam around
the tube T into the lifting-tube. |
Another important feature of my inven-
tion to which I here wish to call special at-
tention is the mode of operation of the valve
S, which, as seen by reference to Fig. 1, is
not fast upon the stem o, but merely has
frictional engagement therewith in a socket
formed in the valve. ‘This construction per-
mits the valve S to be carried toward its seat
In the opening ¢ by the movement of the
stem p, when the lever R is vibrated until

the pressure behind it automatically closes |

it and holds it closed. The stem p then, be-
ing drawn practically away from it, allows
the valve to conform to its seat independent
of any guide, and then, in adjusting the valve
M backward or forward to admit the required

.amount of steam, the valve S will not be

agaln opened until the valve M is traveling
toward its closed position.

Having thus fully described my invention,
I claim— ' | B

1. Inaninjectorof the character deseribed,
the combination with the delivery and lifting
tubes, ofaforcing-tube provided with a steam-
inlet from the steam-space to its interior, an

exterior annular steam-discharge around the -

forcing-tube into the lifting-tube, a single
valve controlling said steam-inlet and annu-
lar steam-discharge and means for moving
sald forcing-tube longitudinally to diminish

the exterior annular discharge and at the

same time diminish the steam-inlet to the in-

terior of the forcing-tube, substantially as

described.

2. Inaninjector of the characterdescribed,
the combination with the delivery and lifting
tubes, of a forcing-tube provided with steam-
ports from the steam-space to its interior an

exterior annular steam-discharge around the

forcing-tube into the lifting-tube, a single
valve controlling said steam-inlet and annu-
lar steam-discharge and means for moving
sald forcing-tube longitudinally to diminish
the exterior annular discharge and at the
same time diminish the steam-inlet to the
interior of the forcing-tube, substantially as
described. ~

~ 3. Inaninjector of the character described,
the combination with the delivery and lifting
tubes,of aforeing-tube provided with a steam-
inlet from the steam-space to its interior, an
exterior annular steam-discharge around the
forcing-tube into the lifting-tube, a valve
common fto said steam -inlet and annular

steam-discharge, and means for moving said

forcing-tube longitudinally to diminish the
exterior annular discharge and at the same
time diminish the steam-inlet to the interior
of the forcing - tube, substantially as de-
scribed.

4. In aninjector of the character described,
the combination with the delivery and lifting
tubes, of a forcing-tube provided with steam-
ports from the steam-space toits interior, an
exterior annular steam-discharge around the

forcing-tube into the lifting-tube, a valve

common to said ports and annular discharge
and means for moving said forcing-tube lon-
gitudinally to diminish the exterior annular
discharge and at the same time diminish the
steam-inlet tothe interior of the forcing-tube,
substantially as described.

5. Inaninjectorof the character described,
the combination with the delivery and lifting
tubes, of a longitudinally-movable foreing-
tube provided with a steam-inlet from the
steam-space to its interior, and exterior an-
nular steam -discharge around the forcing-
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tube into the lifting-tube, a valve common to
the interior of the forcing-tube and the an-
nular steam-discharge around the same con-
structed to first open the latter passage ana
then the former passage, and means for mov-
ing said forecing-tube longitudinally to dimin-
ish the exterior annular discharge and at the
same time diminish the steam-inlet to the in-
terior of the forcing-tube, substantially as
described.

6. Inaninjectorof the characterdescribed,

~ the combination with the delivery and lifting

I5
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tubes of aforcing-tube provided with asteam-
inlet from the steam-space to 1ts interior an
exterior annular steam-discharge around the
forcing -tube into.the lifting-tube, a valve
common to said steam-inlet and annular dis-
charge,a valve for the overflow loosely mount-
ed on its operating-stem, so as to act auto-

matically when brought near to closing posi-

tion, and lever mechanism common to both
valves, whereby the opening of the first-men-
tioned valve will cause the closing of the over-
flow-valve and the closing of the first-men-
tioned valve will cause the opening of the
overflow-valve, substantially as described.
7. In aninjector of the character described,
the combination of thelifting-chamber I, and

overflow-chamberIprovided with check-valve

30 f opening from chamber I and the spring-ac-
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tuated check-valve d’' opening from the cham-
ber I’ into the chamber I, substantially as
desecribed.

S. Inaninjectorof the character described,
the combination and arrangement between
the chambers I and I of the spring-actuated
check-valve d’ on one side of the injector, and
the blind valve d®on the opposite side of the
injector, each being provided with removable
and interchangeable caps,whereby the check-
valve ¢’ ntay be transferred from one side of
the injector to the other, and likewise the
blind valve d?, substantially as described.

9. Inan injectorof the character desecribed,
the combination of the lifting-tube G, lifting-
nozzle E provided with apertures v and tubu-
lar extension 1, the cap D surrounding the

| tubularextension wand provided withavalve-

seat 7, the valve M engaging both said valve-

seat and the end of the tubular extension u, 50

the forcing-tube T having bearing in the tu-
bular extension u, and provided with a steam-
inlet to its interior, and means for operating
the valve M to admit steam, first to the lift-
ing-nozzle E, and then to the interior of the
tube T, substantially as described.

10. In an injector of the character de-
seribed, the combination of the lifting-tube
G, lifting-nozzle E provided with apertures v
and tubular extension u, the cap D surround-
ing the tubular extension w and provided with
a valve-seat 7, the valve M engaging both said
valve-seat and the end of the tubular exten-
sion wu, the forcing-tube T having bearing in

‘the tubular extension u, and provided with a

steam-inlet to its interior, means for operat-
ing the valve M to admit steam, first to the
lifting-nozzle E, and then to the interior of
the tube T, and means for moving the tube T
longitudinally to throttle both the lifting-noz-
zle and the inlet to the interior of tube 'L,
substantially as described. .

11. In an injector of the character de-
seribed, the combination of the valve M for
the lifting-nozzle and forcing-tube provided
with a stem projecting from the injector-case,
the valve S for the overflow-opening g, the
stem p loosely connected to the valve S and
supporting the same, the slotted tubular sup-
port O for the stem p, the sleeve N having a
sliding bearing on the support O, and made
fast to the stem of the valve M, the pin ¢ con-
necting the sleeve N to the stem p, and the
pivoted hand-lever R, united to the sleeve N
and to a fixed part of the injector-frame,
whereby simultaneous movement is imparted
to the valve M and valve-stem p by the vi-
bration of said lever, substantially as and for
the purpose specified.

JOIIN DESMOND.

Witnesses:
H. J. APPLING,
CLAUDE PROCUNIAR.
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