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UNITED STATES

PATENT OFFICE.

WILLIAM SELLERS, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT (N INJECTORS FOR FEEDING BOILERS.

Speciﬁcstion forming part of Letters Patent No, 75,059, dated March 3,1868; Reissue No. 7,816, dated
July 24, 1877 ; application filed February 20, 1877. :

To all whom it may concern:

Be it known that I, WILLIAM SELLERS, of
the city of Philadelphia and State of Pennsyl-
vania, have invented new and useful Improve-
ments in the Giffard Injector, whereby this in-
strument is rendered more efficient, and is sim-
plified in construction; and I do- hereby de-
clare that the following is a full and exact de-
scription thereof, reference being had to the
accompanying drawing, and to the letters of
reference marked thereon.

One portion of these improvements is ap-
plicable only to the self-adjusting injector pat-
ented by me August 15, 1865 ; but, as all are
applicable to this form, the drawing repre-
sents this construction.

In the instrument described in my said
formur patent, it will be observed that the
fluid jep is discharged laterally from the pipe
J and 3/, in which it is formed, so as to per-
mit an arrangement which will prevent the
boiler-pressure from producing any movement
of thig pipe. ‘

To accomplish this object the pipe J and J’
is extended beyond the point of discharge, so
as to pass through another stuffing-box of the
same gize as the one above the point of dis-

charge, thereby preventing any pressure in
| joined to the part A, is bored out for a short
‘distance and fitted with a cylindrical brass

the disection of the axis of the pipe J J'.

The objects of my present improvements are,
first, to enable all injectors constructed for
~ feeding steam-boilers to throw a smaller quan-

tity of water than has heretofore been possi-

"ble, and to accomplish this without in any
way affecting their maximum capacity ; sec-
ond, to enable the instrument to draw its sup-
ply-water from a lower level without increas-
ing the number of its parts; third, to sim-
plify the construction of the self-adjusting in-
jector ; fourth, to enable the self-adjusting in-
jector to lift its supply-water.

The nature of my invention consists in the
arrangement of the steam-discharge nozzles
of all injectors constructed for feeding steam-
boilers, so that the steam may be confined to
a central discharge of less diameter than the
smallest diameterin thedischarging-tube,while
I retain the capacity of the nozzle to discharge
a central jet of greater diameter; and it also
consists in the construction of the discharging
tube or pipe which delivers the water from

the self-adjusting injector to the boiler, so that
the boiler-pressure can exert but a very slight
influence npon the end exposed to it, the in-
ternal construction of this pipe conforming as
near as possible to that which the jet would
assume when forced into a fluid at rest, in
which case no lateral strain would be exerted
upon the pipe, and the only pressure that

. could produce a longitudinal movement would

be that exerted upon the edge, where the par-
ellel outside meets the divergent inside; and
it also consists in the eans for limiting the
movement of the self-adjusting piston so as
to obtain an effective vacuum, all of which is
more fully explained by referring to the draw-
ing herewith. )

The outer shell or ease of the injector I
make in two parts, A and B, united by a
screw-thread, C. The part A is provided with
two nozzles, D, for the admission of steam,
and E for the admission of the water, the two
being separated by the plate F. In the cen-
ter of the plate F I provide a nozzle, G, for
the steam-jet, the amount of steam discharged
from the nozzle being regulated by the taper-
ed plug H, which may be operated by a screw-
lever or other convenient device. The inte-
rior of the case B, from the end where it is

lining, @ a, which is turned out to receive the
packing b b in the piston I, and this piston
must play freely longitudinally therein. This
piston forms the upper or receiving end of the
converging pipe J, which I deugminate the
combining-tube, and this tube is united at its
smaller end with the divergent tube K, which
I call the discharging-tube, the axis of both

“tubes being in the same line and in the line of

the axis of the steam-nozzle G. The exterior
of the discharging-tube K is cylindrical, and -

‘supported in the brass bushing L, which is

screwed into the plate I I, cast with the outer
shell or case B. This bushing must be of suf-
ficient length-to prevent the escape of water
in any important quantity, when the discharg-
ing-tube K is fitted soasto play freely through
it. The combining and discharging tubes J and
K must have sufficient movement longitudi-
nally to admit the maximum amount of water
required between the exterior-of the steam-




nozzle G and the interior of the combining-

tube, and to enable the instrument to lift
water ffom a lower level there must be a stop
. provided, which will prevent the. combining-
tube frome moving so far toward the nozzle
G as to close the opening for water entirely.
In this case the piston. I will strike a small
flange, d d,in the uppaer case, before the surfaces
referred to can come in contact.
It is well known that the nozzles in the Gif-
fard injector, although well arranged for fore-
ing water, are not so well adapted to produce
a vacunm for the purpose of lifting the sup-
ply to. the instrument.
To force water by mieans.of an injector into
8 boiler under steam-pressure, and to obtain
the requisite power from the steam within the
boiler - to force the water in a single jet, it is
necessary that the discharging-orifice for the
steam-jet should be larger than the smallest
diameter of the discharging-tube through
which the combined jet of steam and water
enters the boiler, and to give any range of ad-
Jjustment it is necessary that this orifice should
be very cousiderably larger,in practice their
respective areas being about as two and a
halt is to one. . To lift water, on the contrary,
- it is requisite that the cross-section area of the
steam-jet should be less than the smallest
cross-section area of the discharging-tube,.and
in all single-jet injectors previous to wmy in-
vention this could only be effected by project-
ing the regulating-spindle or plug into the
steam-nozzle, so as to convert the central
steam-jet into an annular one of extremely
small cross-section. In so doing the interior
of the steam-nozzle and the circumterence of
the plug must be so nearly in contact that the.

= velocity of the issuing annular steam-jet is
seriously diminished by the friction, and still.
further diminished by the fact that its diam-
eter is so great that it strikes against the con-

. verging sides of the combining-tube, so that
its efficiency for drawing along with it the air
in the pipes. is correspondingly impaired.

The same quaiitity of steam issuing from a
central orifice as a cylinder would have ‘a
much higher initial veloecity, and, being dis--
ocharged at and in line with the axis of the
combining-tube, would naintain that velocity
with less resistance from the tube, and its
capacity for carrying along with it a quantity
of air would be correspondingly increased.

To improve the instrument by enabling the
Jjets to be adapted to each other, so as to ful
A1l the best conditions for raising the water,
while I retain the capucity unimpaired for
forcing, I make the plug H much longer than
is customary with the ordinary injector, and
drill a hole, ¢ ¢, from its small end far encugh
to communicate, by a cross-hole, &’ d, with
the steam-space in the nozzle G, after the plug
H has closed the tapered end of the nozzle G.
The size of this hole should be about one-half
that of the smallest diameter of the discharg-

-

ing-tube, when designed to lift only. :
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To obtain-the smallest possible minijpum
delivery of water, the steam-discharge nozzle
G and the hollow plug H must-act in conjune-
tion, and the hole in this plug must be made
larger than when arranged for lifting only,
At the maximum delivery the plug is with.
‘drawn into.the nozzle G, so that the tlow of
steam is limited by the size of the orifice in
this nozzle. As the plugis protruded through
this orifice the steam-discharge is lessened,
and the flow of water is' diminished, and the
minimuam deliveryis reached when the volumes’
of steam from the nozzle and from the end of
the plug are about equal. To effect this re-
sult, however, the size of the hole in the plug
H must be so much enlarged as to destroy, or
seriously impair, the lifting capacity of-the
instrument, and to restore this as far as prac: .
ticable, a movable rod, e e, must, in such eases,
be provided to diminish the quantity of steam
when it is desired to raise the supply-water.

When this rod e e is used, the reduced jet
will, of course, be annular, but its total diam-
eter being much less than the diameter of the
end of the steam-nozzle G, will be more effect-
ive for lifting than the annular jet would be
from the steam-nozzle regulated by a solid
plug;.but an enlarged lifting capacity being
‘'of more conséquence. than the least possible
delivery of water, I attain the former. by
making the hole in the plug H about half the
diameter of the smallest diameter in the dis-
charging-tube, in which case the rod e-¢ is dis-
pensed with. : '

‘It is evident this improvement is applicable
to all injectors constructed for feeding boilers
in which the steam-jet is regulated in the
steam-nozzle. '

To make the waste-orifice self-closing, the
opening W must be of such a size that the -
water which can be discharged by the injector
when in full action will not pass throagh it
without creating a pressure in the chamber O .
greater than that in the boiler to which the
injector supplies the water. The inner end of
this orifice s closed. by a check-valve, P, ar-
ranged with reference to the main valve N, so
that wheén the maio valve N is closed the
waste-valve P must be open, ’

In starting the injector, the water will be
discharged through the valve P and opening
W uutil the quantity is increased so as to
produce a pressure in the chamber O greater
than that in the boiler. This will open the
muin check and permit the valve P to olose, -
shutting off the waste, and compelling all the
water to pass into the boilers. -

In Giffard’s Euglish patent of 1858, No.
1,665, a hollow plug, in combination with a
steam-discharge nozzle, is shown in the draw-
ings, and referred to in the specification. The
object of the arrangement is not stated, but it
would seem to be a modification of his divided'
jet deseribed in the sawme patent for working
water too hot for the single jet. ' The central
discharge is shown to be larger than the dis-
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charging - tube, and there are no means in-
dicated whereby it can be diminished, so that
this instrument would not be capable of oper-
ating so as to lift and force the water in the
improved manner hereinbefore described.

‘Having thas fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The combination, with the steam-nozzle,
the combining-tube, and the discharging-tube,
of a plug having a central discharge of less
diameter than the smallest diameter in the
- discharging - tube, whereby the steam - dis-
charge may be regulated, and also reduced
from a solid jet of a diameter greater than the
smallest diameter in the discharging-tube to a
solid jet of less diameter than the smallest

diameter in the discharging-tube, substantially
a8 and for the purposes set forth.

2. The combination, with the steam-nozzle,
of the plug H and rod ¢ ¢, substantially as and
for the purposes set forth.

3. The combination, with the piston I and
case A, of the flange d d, substantially as and
for the purposes set forth.

4. The combination, with the case B, of the
bushing I, self-adjusting combining-tube J,
and discharging-tube K, substantially as de-
scribed.

WM. SELLERS.

~Witnesses:
H. A. FULTON,
GEO. A. FAIRLAMB,




