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Application filed February 4, 1884.

To all whom it may concern:

Beit known that I, WiLLI1AM T, MESSINGER,
of Cambridge, county of Middlesex, State of
Massachusetts, have invented an Improve-
ment in Injectors, of which the following de-
scription, in connection with the accompany-
ing drawings, is a specification, like letters on
the drawings representing like parts.

My invention relating to injectors is shown
embodied in an injector similar tothe one pre-
viously invented-by me, for which Letters Pat-
ent No. 281,385 were granted July 17,1883,
portions of the present invention being espe-
cially applicableto aninjector of that type,and
other portions of the invention being applica-
ble to most, if not all, injectors now inuse. In
the said patent an injector was shown having
three nozzles, the first or rearmost of which
communicated with the supply of steam, the
second or intermediate one with the water-
supply, and the third or foremost one with the
supply of steam. '

Tlie present invention consists, partly, in a
novel construction of the devices controlling
the flow of steam to the first and third noz-
zles,and also in novel construction of the over-
flow-champber, it having asmall internal cham-
ber between the ends of the combining-tube
of the injector and the delivery-tube, and a
larger or external chamber surrounding the
said internal chamber and communicating
with the usual waste-pipe leading from its
lower portion, and having asecond outlet lead-
ing from its upper portioninto the atmosphere.

The invention also consists in the combina-
tion of the overflow-chamber of an injector
with an alarm or signaling device indicating
its operation,as hereinafter described; also,in
the combination of an overflow-chamber com-
posed of an internal chamber and external in-
closing case or chamber with an automatic or
self-closing valve controlling the communica-
tion betweén the said internal and external
chambers; also,in the combination of the over-
flow-chamber and valve with alocking device,
by which the self-closing valve may be fast-
ened orheld down when closed; also,in various
combinations of the parts hereinafter de-
scribed. :

Figure 1 is a longitudinal seetion of an in-
jector embodying this invention; Fig. 2, a

LION forming part of Letters Patent We. 302,273, dated July 22, 1884,
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transverse section thereof on line z x; Fig. 3,

an end elevation of the device for controlling
the flow of steam to the injector; IMig. 4, asec-
tional view of the overflow-chamber detached,
and Fig. 5 a similar view showing a modifica-
tion of the self-closing valve. .
~The main portion of the injector consists,
essentially, of three nozzles, ¢ b ¢, the former
and latter communicating with' an inlet-pas-
sage, d, for steam, and the intermediate noz-
zle, b,communicating with aninlet-passage, ¢,

for the water-supply, operating in substan-.

tially the same manner as described in my
former patent hereinbefore referred to.
The piece or casting B, containing the noz-

- zle b and inlet ¢, is threaded at both ends, and

connected with the adjacent castings C and
D by couplings f, thus attaining greater uni-
formity in construction and convenience in
putting together the injector and connecting
it with the boiler or parts with which it is
to be used, as by this means the inlet-passages
d and ¢, as well as the outlet-passage #,0f the
overflow-chamber may be set at any desired
position with relation to one another for con-
venience in attaching to the different pipes.
The casting B, containing the intermediate
nozzle, b, is provided with a passage or pas-
sages, 0, surrounding the rear end of thesaid
nozzle b, and communicating with the inte-
rior of the casting or cylinder D, through
which the steam is admitted to the said pas-
sages %', and then to the rear end of the noz-
zle ¢, as deseribed in my former patent. The
casting A, containing the first nozzle, a, is
serewed tight into the rear end of the casting
B, thus tightly closing the rear end of the
nozzle b, and making a tight vacuum-cham-
ber between the said nozzles a b,which is not
affected by any lack of tightness in the joint
between the casting B and D.

As deseribed in my former patent, it is de-
sirable, in starting the injector, to admit the
steam to the nozzle ¢ without admitting it to
the nozzle ¢ until the vacnum is formed and
the water raised in the inlet ¢, so as to form a
combined jet in the nozzle b. - This was ac-
complished in thebéfore-mentioned patent by
means of a single valve or device for control-
ling the admission of steam to the apparatus,
the said controlling device consisting of a pis-
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ton having a longitudinal movement in the
cylinder D, and preventing the admission of
steam to-the nozzle ¢ until after it had moved
wholly through the said eylinder D and by
the inlet d thereof. 1In the present construe-
tion the cylinder or chamber D, forming the
inlet to the nozzle ¢, is provided at its rear
end with a seat, d, for a valve, I, shown as
tapering or conical in shape, and provided
with a tubular guide portion, ¢, fitting in the
cylindrical rear end of the casting A, and pro-
vided with packing #/,for maintaining a tight
fit in the said eylindrical portion. The valve
has a passage through it leading to the nozzle
a, and when thesaid valveisseated at @' it closes
the passage through the eylinder D, passages
Oy and to the nozzle e. The said valve B is

- provided with an internal seat, #, shown as
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tapering or conical, and controlled by a valve,
L, the stem &' of which passes through asuitable
cap or bounet, I', and is connected with a han-
dled Iever, 2*, having its fulerum atone end of a
link, %%, pivoted in a lug, &', by a removable
pin-or serew, &, so that by removing the said
screw the handle and valve may be readily
withdrawn from the injector at any time by
unserewing the bonnet F.© The valve % con-
trols the passage through the valve I to the
nozzle a, and the said valve has a free move-
ment from its seab for a certain distance suffi-
eient to fully open the passage to the said noz-
zle a, at theend of which movementit engages
lugs i (see Iigs. 1and 3) ab the interior of the
said valve 14, so that in the further movement
of the valve L produced by the handle & the
valve It will be caused to accompany it, thus
being removed from its seat ', and admitting
steam through the cylinder D and passage
to the nozzic ¢. The valve I8 will be retained
upon its seat &’ by the pressure of the steam
until positively moved therefrom by the valve
k, and in setting the injector in operationthe

‘attendant will first move the valve k until it

engages the lugs ¢, which engagement will be
felt by the operator, after which the steam will
be permitted to flow through thenozzle ¢ alone

- until the water is raised, when the handle %*
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will be farther moved, unseating the valve B
and admitting steam to the nozzle ¢. The
valve I has a series of projections, ¢, which,
when it is withdrawn from its seat, engage the
inner end of the bonnet ¥, limiting its move-
ment, while the steam has a free passage be-
tween the said projeetions to the interior of
the valve, and thence to the nozzle ¢. The
valve & forms a head or projection at the end
of its stem %/, and the said head may be in-
serted into the valve I by passing it through
the space at the side of the lugs +* (see Fig.
3) when out of the injector; bat when in the
injector,the said valve-stem % and valve I be-
inginline with one another, the valve % cannot
pass the said lugs.

The third nozzle or delivering-cone, ¢, of the
injector enters the overflow-chamber composed
of a casting, P, having a small internal cham-

302,273

ber, p, between the end of said nozzle ¢ and
that of the discharge-tube p* from the said
chamber. The internal chamber, p, opens in-
to a large ineclosing-chamber, »°, surrounding
the said internal chamber, p, both the said
chambers being formed in the casting P, fast-
ened to the casting C by suitable screw-
threads, p', or a coupling device, the end of
the nozzle ¢ entering a suitable opening in the
internal chamber, p.

In injectors as usually constructed the open-
ing provided for the overflow of water is the
only passage for the escape of steam when
starting the injector, and as the said opening
is usnally connected toa waste-pipe for carry-
ing off the water, the escaping steam is.1more
or less retarded thereby, tending to destroy
the vacuum required to raise the water to the
injector, and also having a tendency to heat
the injector and render it inoperative. Inthe
present invention the internal chamber, p, has
a passage or opening into the external cham-
ber, p*, which is provided with-a passage, h,
to be connected to the waste-pipe for the escape
of overflowing water, and also has at its upper
side a passage, p°, leading directly to the at-
mosphere, thus affording a free escape for the
steam when starting the injector, thereby in-
suring the most perfect vacuun possible and
preventing heating. When the water escapes
from the internal chamber, p, into the exter-
nal chamber, p°, it will paturally flow down-
ward and escape through the passage b and
waste-pipe. By this construction of the over-
flow-chamber I am able to start the injector
much more quickly, and to avoid all those
delays from heating which are common with
the various injectors new in use. After the
water has been raised to the overflow-cham-
ber and the proper velecity given to it by
the steam, it will be forced into the dis-
charge-tube p* of the overflow-chamber, and
thence delivered, as usual, to the pipes lead-
ing to the boiler or elsewhere.

It sometimes happens that in conscquence
of an insufficiency of water in the reservoir or
from other causes the supply of water to an
injector is broken and the steam collects in
the injector and pipes, so that the parts be-
come heated and must be cooled before the
operation of the injector can be restored, the
most vexing and often serious delays frequently
resulting from this cause. It is obvious, how-
ever, that by my improved construetion of the
overflow-chamber this difficulty is overcoine,
as, in case the supply of water is broken, the
steam passing through the injector will escape
into the atmosphere through the upper open-
ing, 9% of the outer chamber, instead of be-
ing forced Dback into the injector and pipes.
The appearance of steam issuing from the said
upper opening, p°, will also indicate instantly
to the eye any such irregularity in the opera-
tion of the injector. - In like manner,in start-

ing theinjector, when the water has been lifted
to the overflow-chamber, the issue of stecam at
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‘opening of the internal chamber, p.
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the upper ‘opening will cease, and such will
indicate instantly to the eye that the water has
been lifted to the overflow-chamber, whereas
in the use of an ordinary overflow-chamber it
is necessary to ascertain such fact either by
watching the end of the waste-pipe or apply-
ing the hand to pipes, or other equally incon-
venient and uncertain methods.

In order that any irregularity in the opela-
tion of the injector, and also, when starting,
the fact that the water has been lifted, may be
instantly indicated to the ear in case from
any cause the said npper opening in my over-
flow - chamber cannot be seen, I employ an
audiblesignal, , shown as a whistle, for sound-
ing an alarm,-which is connected to the said
upper opening, p°, of the outer chamber, p®
so that the escaping steam will act upon it.
Thus, when starting the injector in, the dark
or in a fog, or when from any cause the up-
per opening of the overflow-chamber eannot
be seen, the escaping steam will sound the
alarm, and the cessation of the alarm will
instantly indicate to the ear that the flow of
water is established. In like manner, if the
supply of water should be broken, the eseap-
ing steam will cause the alarm to sound and
instantly give warning of the condition of the
injector.

I have found it desirable, though not abso-
lutely essential, to use a valve, ¢, shown in
Tig. 1 as an upright or puppet valve, and in
Fig. b as a flap-valve, in combination with the
In either
case the valve is arranged to open or rise up-
ward off its seat by the pressure of the steam
or water, and it will fall and close itself when
the injector is in proper operation without
surplus of water or escape of steam. Thus it
is evident that when starting the injector, or
if any irregularity oeccurs while it is in opera-
tion, the valve will be raised from its seat by

the steam or water to escape, as described;
but when the injector is in proper operation
the valve will close itself upon its seat and
prevent the admission of air, dust, or other
substances to the column of water passing
from the delivery - nozzle ¢ of the injector
into the discharge:tube p* of the overflow-
chamber. In either form of construction
shown in Figs. 1 or 5 it will be seen that the
action of the valve would be the same, and
when a valve is employed in. either form
of construction the opening of the internal
chamber, p, is provided with a suitable valve-
seat to receive the valve, as shown, and when
theupright valve is employed a suitable guide,
t, is inserted into the upper opening of the
chamber, which, while it serves to guide the
valve as it rises from or falls info its seat, is
80 constructed as not to prevent the passage
of the steam through said opening when the
valve is raised. When the flap-valve is em-
ployed, this guide may be dispensed with.

In some cases, and particularly when in use

on locomotives, it is desired at times to close
the outlet of the overflow-chamber, and thus
prevent the lifting of the water and the regu-
lar operation of the injector, in order that the
steam may be forced or “blown back’’ through
the watef-induetion pipe e. Ifor this purpose
I employ a locking device, by which the valve

in my overflow-chamber may be fastened or

held down to its seat, thus preventing the es-
cape of the steam at that point and foreing it
back into the water-induction pipe, as de-
sired. This locking device is connected to
or screwed into the upper opening, p° of my

overflow-chamber, and consists of two parts,
the inner part, u, being provided on its outer
periphery with a quick screw- -thread, which
works in a corresponding thread cut in the
inside periphery of the outer part or shell, +/,
80 that when the part « is turned within the
part o' it will be raised or lowered relatively
thereto, so that the lower end of the said in-
ner part, %, may be pressed down upon .the

'stem of the valve 7, holding it on the opening

of the internal chamber, p, so that the said
valve eannot be lifted from its seat by the
pressure of the steam, and by turning the said
inner part in the opposite direction the valve
will be released, so that it can rise and per-
form its usual function. The outer part or
shell, «/, is provided with projections or Wlll"’S
w’, havmrr slots to receive a suitable arm, &,
plvotally iftached to the inner part, u, so that
by inserting said arm into the slots the part «
may be held in proper position to release or
to lock the valve ¢, as may be desired. The
lower end of the inner or movable part, ,
may be provided with a projection or stem, «*,
of the requisite length to reach either the up-
per surface of the flap-valve or the top of the
stem of the upright valve, as the case may be,
and this movable inner part is also made hol-
low and with openings through its lower end
to allow the free passage of the steam through
it.

‘When the valve-locking device is employed
in combination with the overflow-chamber and
valve, the whistle or audible signal may be
connected to the upper end of the said lock-
ing device, asshown; butif thelocking device
were not used the whistle might be screwed
directly into the passage p°.

I claim—

1. In an injector, an overflow- (,hfunbel con-
sisting of an internal chamber communicat-
ing with the combining-cone or delivery-noz-
zle of the injector and with the discharge-
tube, combined with an external chamber
communicating with the said internal cham-
ber and having upper and lower qutlet-open-
ings, the former communicating with the at-
mosphere and the latter with a waste-pipe,
substantially as and for the purpose described.

2. In aninjector, an overflow-chamber hav-
ing an outlet-passage to the atmosphere, com-
bined with an audible signal, substantially as
and for the purpose set forth.
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3. In aninjector, an overtflow-chamber.com-
prising an internal chamber and an external
c¢hamber inclosing it, the said internal cham-
ber ‘having a passage to the said external
chamber, eombined with a. valve controlling
the said passage, substantially as. described.

4.. Inaninjector; an ‘overflow-chamber com-
priging an internal and external chamber, the
former provided with an opening or passage
into. the latter, combined with. a valve con-
trolling the said passage, and a locking device
for the said valve, as.and for the purpose set
forth.

5. In an injector, the three nozzles and com-
mon inlet for supplying steam to the first and
third, combined with the valve controlling the
flow of steam to the third or foremost nozzle,
and having a passage communicating with the

first or rearmost nozzle, and the valve eon-
trolling the said passage, and adapted.to op-
erate the first-mentioned valve, substantially
as deseribed. :

6. Thethree nozzles and eylinder D, leading
to.the third or foremost nozzle, combined:with
the valve I, having lugs 7* and projections ¢,
and a passage through it to the rearmost noz-
zle; and the valve &, controlling the said pas:
sage and adapted to operate the valve, sub-
stantially as described. )

Intestimony whereof I have signed my name
tothis specification in the presence of two sub-
scribing witnesses.

WILLIAM: T. MESSINGER.

- 'Witnesses: :
Jos. P. LIVERMORE,
B. J. NoyEs.
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