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UNITED STATES PATENT OFFICE.

WILLIAM SELLERS AND J. SELLERS BANCROTT, OF PHILADELPHIA, PA,;
SAID BANCROTT ASSIGNOR TO SAID SELLERS.

V-

IMPROVEMENT IN INJECTORS.

Specification forming part of Letters Patent No. 208,425, dated September 24, 1378 ; application filed
Aungust 7, 1877.

To all whom it may concern:

Be it known that we, WL SELLERS and J.
SELLERS BANCROFT, of the city and county
Philadelphia, and State of Pennsylvania, have
jointly invented certain new and useful Im-
provements in the Construction and Operation

- of Injectors for Feeding Boilers; and we de-

clare the following to be a full and. exact de-
scription and specification thereof.

Some of the improvements are applicable
to all forms_of injectors; but as all of them

- are applicable to the self - adjusting injector

described in the United States Patent No.
141,173, granted to Wm. Sellers, July 22, 1873,
the drawings represent this form of injector.

It has been found in practice, on locomo-
tives especially, that in the self-adjusting in-
jectors as eonstructed previous to our present
invention the jet of wateris liable to be broken
by sudden jars or shocks when running at
high speeds over rough tracks.

In the self-adjusting injector the combining-
tube, and consequently the column of water
flowing to the injector, are frequently thrown
into_vibrations or oscillations by irregunlar
condensation of the steam-jet, or from exter-
nal causes, and violent shocks are liable to
produce these vibrations of the water-supply
in all injectors. In the self-adjusting injector
these vibrations, when once started, continue
regularly, with a constantly-increasing inten-
sity, until the jet is so much disturbed that it
is broken and the injector ceases to work.

We discovered that with a self-adjnsting
combining-tube the vibration caused by a
shock not sufficient to produce this effect in
the first instance, yet being imparted to and
transmitted through the column of water flow-
ing to the injector, was amplified with the dis-
tance traversed until it agitated such a body
of water as to break the jet, and we discov-
ered that this was due to the fact that the col-
umn of water flowing to the injector was rig-
idly confined. .

It is the object of the first branch of our
invention to prevent this transmission of
shock to any considerable distance through
the column of water flowing to the injector;
and to this end our invention consists in modi-
fying the rigid confinement of the column of

water flowing to the injector by means of an
elastic medium more susceptible of vibration
than the column itself, and which will there-
fore prevent the transmission of shock beyond
the elastic medium, while the vibrations set
up by the shock, having their regularity in-
terfered with Dby the elastic medium, are
speedily arrested.. This object we accomplish
in the best mode known to us by the use of
an air-chamber, constructed and combined
with the injector, as hereinafter particularly
described ; but we contemplate using instead
of this air-chamber other devices, also more
particularly described hereinafter.

One object of our invention is to simplify
the manipulation required for starting, regu-
lating, and stopping injectors, so that by the
movement of one lever the water can be lift-
ed, the injector started, the amount of water
regulated,and theinjector stopped, thus malk-
ing it much safer for use on locomotives, as
the engineer-is by this invention enabled to
use the injector without taking his attention
from the road.

In order more fully to describe our present
invention, we will now refer to the drawing,
which represents an injector embodying our
present improvements.

Figure 1, Sheet 1, is an elevation of the in-
Jector, partly in section, in which A is the outer
shell or casing of theinstrument, and is made
up of parts put together so as to form s con-

tinuous closed casing, substantially as de- -

scribed in Letters atent No. 75,059, issued to
Wm. Sellers under date of March 3, 1868.
Fig. 2 is a longitudinal section, on an enlarged
scale, through the lifting-valve B, valve C, pro-
vided with valve-seat, steam:plug I, and re-
ceiving-tube D. TFig. 8is a section through
the lifting-valve B. and steam-plug E on the
line # x, Iig. 2. Tig. 4 shows a different
method of constructing the parts shown in
Fig. 3. Fig. 5, Sheet 2, is an enlarged view
of the regulating-lever and attachments,
shown in three different positions. Tig. 6 is
a plan, and Fig. 7 an end view, of the parts
shown in Fig. 5.

Similar letters refer to similar parts.

In Tig. 1, L is the outside shell or body of
the air-chamber, which is screwed to the water-
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branch of the injector, clamping the flanged
end of the insidetube, M, so as to form an air-
tight joint. The tube M forms a continuation
of the water-supply pipe, and its lower end
Lias an annular space between it and the body
L, to allow the passage of air and water into
and out of the air-chamber O, formed between
the body L: and tube M, so that the air-cham-
ber will surround the water-supply pipe. The
tube M has small holes, N, drilled through it
at the top of the aunular space, as shown, to
tacilitate the escape of water that may collect
in the air-chamber O. The size of the annular
space and openings N is very important; if
too large, the vibrations will not be sufficiently
checked, and if too small the water which may
collect in the ehamber will not readily escape.
The shape of the openings is not essential, as
the air-chamber may be connected to the water-
supply by small tubes or conduits, provided
their united area is not too great; and prefer-
ably they are so placed that one will open into
the air-chamber above the other, to facilitate
the escape of water. In practice we find that
the area of these openings should not exceed
the area of the water-supply pipe divided by
the smallest diameter of the discharging-tube
in millimeters.

The cubical contents of the air-chamber
should be about five cubic inches per milli-
meter of diameter of discharging-tube, or about
twenty cubic inches per inch of diameter of
the water-supply pipe. The case L of this air-
chamber is made separate from the injector, so
that it may always be placed in a vertical po-
sition and coupled direct, as shown, when the
injector is horizontal, or by an elbow, when
- the injector is placed In any other position.

It is necessary that the case L. be kept as
near the temperature of the feed-water as pos-
sible, and not allowed to become heated by
conduction from the steam -chamber. The
water-branch of the injector, as shown in TFig.
1, is cooled by the passage of the feed-water
throngh it, and so prevents the transmission
of the heat which would otherwise be con-
dneted to the case L.

The regulating steam-plug Il is constructed
with a central discharge, for the purpose of
lifting the water, as described in United States
Patent No. 75,059, granted to Wm. Sellers,
March 3, 1868, and the outer end of this plug
T is secured to the guiding cross-hiead J, which
slides upon aund is guided by the guide-bar
R, fixed securely in.the casing A, and parallel
with the axis of the steam-plug It

The regulating-lever I is coupled to the in-
jector-casing A by the swinging link P, and
to the cross-head J by the pin X, whereby the
cross-head will be prevented from turning
about the axis of the guide-bar and the steam-
plug will be guided laterally by the cross-head,
so that its parallelism with the guide-bar R
will be maintained in every direction.

The main valve Cis constructed so as to slide
freely upon the steam-plug E, and is adapted to
be seated uponthereceiving-tubeD. Theé back

out to the full extent.

of this valve is constructed so as to form a
valve-seat for the water-lifting valve B upon
the steam-plug 1. The diameters of these
valves are so proportioned that the pressure
in the steam-chamber holds them firmly to
their seats, preventing any escape of steam,
thereby dispensing with the use of any auxil-
iary steam-valve, for the purpose of stopping,
starting, or regulating. . If thelever be drawn
out so as to raise the lifting-valve B from its
seat, steam will then flow between the valves
B and C, through the passages ¢ « in the
steam-plug E, and out through the central
hole, b, in the steam-plug . As soon as water
appears at the waste the lever I' is drawn
slowly out, lifting the main valve C by the
collar V on the steam-plug E, thus admitting
the full supply of steam to the injector. As
the lever It is pulled out the sliding-stop con-
necting-rod S, coupled to the arm T of the
waste-valve, closes the screw waste-valve, the
cross-head pin K, through which the rod S
slides freely, operating against the stop « oun
the end of the rod S.

The lever I is now in the position shown
by T2, Fig. 5, and the automatic retaining-
pawl G is pushed down by the projection or
lng ¢ on the lever If until the point d comes
enough above the center of the pin K for the
plunger H, pushed forward by the spiral spring
¢, to keep the point fof the pawl G firmly
pressed against the guide-bar R, which is
notched on its upper surface, as shown at g g.
If the lever I be pushed in, the regulating
steam-plug E will diminish the amount of
steam, and the point f, of the retaining-
pawl G, engaging with the notches g g, will
hold the steam-plug E in the desired position
against the pressure of the steam on the area
of the steam-plug E, tending to force it out.
When the lever If isin the position I the lug
¢ touches the spur & on the pawl G without
raising f out of the last noteh ¢’. 1In this po-
sition the regulating-plug I¥ has reduced the
steam to the minimum amount with which the
injector will work, and if it is pushed in far-
ther the jet will be broken, unless the waste-
valve be opened. At this point, therefore, the
stop # on the sliding-stop connecting-rod S
is touched by the cross-head pin K. Thelever
T is now pushed into the position shown at I.
The lug ¢ raises the pawl G by the spur 2
until the point d passes onto the ineline on
the head of the plunger H, which will now
hold the pawl G in this position, so that it
will not engage with the notches ¢ until drawn
out to the end of the guide-bar I by the lever
T in again starting the injector. 1If, after the
Jever ¥ has been pushed in to diminish the
amount of water thrown, it is desired to in-
crease the amount, the pawl G may be raised
by hand, when the steam-pressure will force
out the steam-plug E; or the lever I' may be
pushed into a position between F and Fi, so
as to latch the pawl G up without entirely
cutting off the steam-supply, and then drawn
When the lever I is

P
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pushed in all the way, the valves B and C are
again seated, the waste-valve is opened wide,
the water drains back through the supply-
pipe, and the air-chamber O is emptied of
water and replenished with air.

The regulating steam-plug E may be made
in one piece, as shown in Fig. 4, with the col-
lar V screwed on after the main valve C is
in its place; or it may be made in two pieces,
as in Fig. 2, where the collar V is solid with
the lower part of the steam-plug E, and the two
parts are screwed rigidly together, as shown
in the lifting-valve B. This latter method
is preferred, because the hole b through the
steam-plug E may be made larger, as shown
in Fig. 1, until just before it reaches the point
of delivery, thus increasing the velocity of
the jet and facilitating the lifting of the water,
and also lessening the cost of constructing.

As already mentioned, we have described
the first branch of our invention in the best
form known to us; but we contemplate using
other devices for the same purpose as is sub-
served by the air-chamber and operating upon
the same principle—that is to say, modifying
the rigid confinement of the column of water
flowing to the injector by means of an elas-
tic medium, Among such other devices we
speecify, as substitutes or equivalents for the
air-chamber, a cock which will admit air to
the supply-pipe and regulate its quantity; or
a short section of flexible supply-pipe, such
as rubber hose, connected to the injector, will
afford sufficient elasticity; or an elastie dia-
phragm, of sheet metal or rubber, forming
one side of the supply-pipe, will operate with
the same effect. ‘

Having now described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, is—

1. In an injector,the combination of a water-
supply pipe, an air-chamber, and a contracted
conduit between the air-chamber and the

water-supply pipe, substantially as and for
the purposes set forth.

2. In an injector, the combination of a water-
supply pipe, an air-chamber, and two con-
tracted conduits, the one above the other, sub-
stantially as and for the purposes set forth.

3. Inaninjector, the combination of a water-
supply pipe with an air-chamber which sur-
rounds the water-supply, substantially as and
for the purposes set forth.

4. In a self-adjusting injector, the method
of modifying the rigid confinement of the
column of water flowing to the injector Ly
means of an elastic medium, substantially as
and for the purposes set forth.

5. In an injector, the combination, with a
central discharge steam-plug, of a valve, sub-
stantially as described, sliding thereon, for
the purposes set forth.

6. In an injector, the combination of a regu-
lating steam-plug, a fixed guide-bar, and a
cross-head, substantially as described.

7. In an injector, the combination of a regu-
lating steam-plug, a fixed guide-bar, a guid-
ing cross-head, and a regulating-lever, sub-
stantially as described.

8. In an injector, the combination of a regu-
lating steam-plug, a fixed guide-bar, a cross-
head, and a retaining-pawl, substantially as
described.

9. In an injector, the combination of a regu-
lating steam-plug, a fixed guide-bar, a cross-
head, a regulating-lever, and an automatic
retaining-pawl, substantially as described.

10. Inaninjector, the combination of a guid-
ing cross-head, a screw waste-valve, and a
sliding-stop connecting-rod, substantially as
described.

WM. SELLERS.
J. 8. BANCROFT.

In presence of—

JAs. C. BROOKS,
JNo. H. SCHWACKE.



