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7 Claims.

This invention relates to an improvement in
injectors such as are used in connection with the
supply of feed water to steam boilers.

More particulariy this invention relates to in-
jectors of the type fully illustrated and described
in United States Letters Patent No. 1,069,883,
dated August 12, 1913, to Strickland Kneass, and
No. 2,012,348, dated August 27, 1935, to Irenee P.
Pedrick, which are especially adaptable for use
in connection with the supply of feed water to
steam locomotive boilers.

Injectors of the type shown and described in
the two patents referred to above have for many
years proved highly efficient for the purpose in-
tended. However, from experience it has been
found that under certain circumstances and in

certain installations they exhibit certain disad-

vantages.

It has now heen found desirable on certain
locomotives where the space beneath the loco-
motive cab is occupied with other equipment,
that the injector be placed in some other loca-
tion such as ahead of the cab or in such position
that manual operation by means of a lever in the
cab with extension rod is impractical.

Again, it has been found that where the in-
jector is installed on a locomotive in a position
other than more or less directly beneath the po-
sition of the starting lever in the locomotive cab,
mechanical connection between the starting
lever and the water and steam valve levers make
for difficulty in operation and enhance the dis-
advantage pointed out above, and, indeed, some-
times bind or become misaligned and prevent
operation.

Now in accordance with this invention an in-
jector of the type indicated is provided which by
virtue of its improved structure will be found to
have all the advantages and efficiency possessed
heretofore with, at the same time, freedom from
the disadvantages.

Having now indicated in a general way the
nature and purpose of this invention, I will pro-
ceed to a detailed description of the structure of
a preferred embodiment with reference to the
accompanying drawings in which:

Pigure 1 is a side.view, partly broken away, of
the rear end of a locomotive with an injector
and its operating mechanism according to this
invention installed. '

Figure 2 is a cross-sectional view of a portion
of the injector and operating mechanism shown
in Figure 1.

Figure 3 is a cross- sectlonal view of a control
valve.
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In the figures variously  indicates a locomotive
cab mounted as usual at the rear of the boiler 2
and a tank 3 is coupied to the locomotive and
carries a supply of feed water for the boiler.

The injector &, secured in any well known man-
ner to the locomotive, is connected to the tank
through a conduit 5, provided with & shut-off
valve 6, connected with an operating lever or
wheel 1, suitably supported by a bracket 8 within
the cab I, by a rod 9.

A conduit 10 leads from the boiler 2 to the in-
jector for the supply of live steam thereto and
a conduit {1 connects the delivery end of the
injector to the boiler for the delivery of feed
water thereto. The conduit 12 is connected with
the overflow chamber of the injector.

The injector 4, of the type shown in the Kneass
and Pedrick patents referred to above, comprises
the usual forcing tubes (3 into which live steam
is discharged from steam chamber {4 through
steam nozzle 16 controlled by the steam valve {5,
having a stem 17 extending without the injector
casing through a suitable gland {1’. Water is
supplied to the tubes 13 from water chamber 19,
through the annular orifice 18 between the steam
nozzle 16 and the tubes 13. The admission of
water to the water chamber 19 is controlled by the
water valve 29, having a stem 21 extending with-
out the injector casing through a suitable gland
22. The ends of a lever 23 are pivotally connected
to the stems {7 and 21 of the water and steam
valves, respectively, and the lever is pivotally
connected intermediate its ends to the end of a
piston rod 24 extending through a gland 25 info
a power cylinder 26, within which it is connected
to a piston 21. The cylinder 26 is conveniently
mounted on the injector casing between the valve
stems 1T and 21, or may be mounted independent.
of the injector such as on a bracket attached to
the locomotive directly above the injector.

Conduits 28 and 29 lead from the opposite ends
of the cylinder 25 to a valve chamber 30, mounted
conveniently in the cab f, which is in furn con-
nected to a supply of fluid under pressure, as,
for example, air from the brake system or steam
from the boiler 2, through a conduit 3{ and with
atmosphere through an exhaust conduit 32.
Within the valve chambker 30 is a cylindrical
control valve 32 provided with passages 34 and
25 and connected to a manipulating handle or
lever 38. The passages 34 and 35 in valve 33 are
so arranged that on turning of the valve by
manipulation of lever 38 either end of the cyl-
inder 26 may be connected with fluid under pres-
sure, while, at the same time, the other end will
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be connected with exhaust, or the fluid pressure
may be shut off from cylinder 26.

As will be observed from an inspection of Fig-
ure 2, the steam valve {6 in its opening move-
ment is stopped when the head of the valve
strikes the stop z formed by the lower end of
giand {8, while similarly the water valve 20 in
its opening movement is stopped when the head
of the valve strikes the stop v formed by the
end of gland 22, And it will be further
noted that the stroke or distance of travel of
the water valve 29 is greater than that of the
steam valve {6. By way of example of an effi-
cient structure, the water valve 28 may be ar-
ranged to have a stroke or travel of ‘about 1.5
inches while the stroke or travel of the steam
valve is about 34 inch.

Assuming now that the injector is out of op-
eration with the water valve 28 and the steam
valve {8 closed and the lever 38§ to be in a neu-
tral position, as shown in Figure 2, when it is
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desired to start the injector the lever 38 will be

moved to position the control valve 33 to admit
fluid under pressure, for example steam, into the
lower end of cylinder 28 beneath the piston 27
and connect the upper end of the cylinder to
exhaust, with the result that the piston and its
rod 28 will move upwardly. The upward move-
ment of red 24 will cause lever 23 to turn on
its connection with the stem T of the steam
valve {3, as a fulcrum, due to the greater hold-
ing effect of the pressure of live steam on the
steam chamber 14 on the top of the steam valve
as compared with the water pressure on the top
of the water valve 28. Such movement of lever
23 will effect opening of the water valve 28 and
will confinue until the water valve in full open
position strikes the stop .

When movement of the water valve is stopped
by the stop v, continued upward movement of
the rod 24 will cause lever 23 to turn on its con-
nection with the stem 2! of the water valve 29
as a fulecrum. Such movement of lever 28 will
result in an opening movement of the steam valve

15, which will continue until the steam valve 4

reaches its full open position and it is stopped
by the stop z.

As has been noted above, the stroke of the
water valve is greater than that of the steam
valve. Hence, the water valve being fully opened
hefore the opening movement of the steam valve
kegins, the water valve cannoct be closed by the
shorter opening movement of the steam valve
even though, as sometimes happens, the steam

valve, aiter being cracked, slams open with exer- :

tion of a closing action on the water valve.

When it is desired to shut the injector down,
as will, it is believed, be obvicus, it is only nec-
essary to. manipulate the lever 26 to position
valve 33 toc connect the upper end of eylinder
28 with fluid under pressure and the lower end
with exhaust. The resultant downward move-

ent of piston 27 and its rod 24 will, through
lever 23, firet move the water valve and then
the steam valve to closed positicn, since in the
closing movement the lever 23 will first turn on
its connection with the stem of the steam valve,
which will be held open under steam pressure,
and then, when the water valve is clesed, cn
its connection with the water valve.

It will be understoed that the apparatus ac-
cording to this invention as described above in
detail and as illustrated in the accompanying
drawings may be variously modified in detail
without departing from the scope of this inven-
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tion as defined by the claims appended hereto.

What I claim and desire to protect by Letters
Patent is: i

1. In an injector, in combination, a water valve
and a steam valve arranged to open in the same
directions respectively against water pressure and
against steam pressure higher than the water
pressure, stems for said valves, a cross-head piv-
otally connected to said valve stems, means con-
rected to said cross-head and adapted to move
it on its connection with the stem of the steam
valve, when the steam valve is closed, to fully
open the water valve and subsequently, when
the water valve is open, on its connection with
the stem of the water valve to open the steam
valve, the water valve being arranged to have
a stroke of greater extent in its opening and
closing movement than that of the steam valve
in its opening and closing movement, whereby
closing of said water valve in the opening move-
ment of the steam valve will be avoided.

2. In an injector, in combination, a water valve
and a steam valve arranged to open in the same
directions respectively against water pressure and
against steam  pressure higher than the water
pressure, stems for said valves, a cross-head piv-
otally connected to said valve stems, fluid pres-
sure operated means actuatable in one direction
for moving the cross-head on its connection with
the stem of the steam valve when the steam
valve is closed to effect full opening of the water
valve and subsequently, when the water valve
is open, on its connection with the stem of the
water valve to effect opening of the steam valve
and actuatable in the opposite direction for mov-
ing said cross-head to effect closing of said valves.

3. In an injector, in combination, a water valve
and a steam valve arranged to open in the same
directions respectively against water pressure and
against steam pressure higher than the water
pressure, stems for said valves, a cross-head piv-
otally connected to said valve stems, fiuid pres-
sure operated means for moving the cross-head
on its connection with the stem of the steam
valve, when the steam valve is closed, to effect
full opening of the water valve and subsequently,
when the water valve is open, on its connection
with the water valve to effect opening of the
steam valve, the water valve being arranged to
have a stroke of greater extent in its opening
and closing movement than that of the steam
valve in its opening and closing movement,
whereby closing of said water valve in the open-
ing movement of the steam valve will be avoided.

4. In an injector, in combination, a water valve
and a steam valve arranged to open in the same
directions respectively against waler pressure and
against steam pressure higher than the water
pressure, stems for said valves, a cross-head piv-
otally connected to said valve stems, a cylinder
arranged adjacent to said valves, a piston in said
cylinder, a piston rod extending without said cyl-
inder and pivotally connected to said cross-head
intermediate its ends, means for admitting fluid
under pressure into one end of said cylinder to
move the cross-head on its connection with the
stem of the steam valve while it is closed to effect
full opening of the water valve and subsequently,
when the water valve is open, on its connection
with the stem of the water valve to effect open-
ing of the stean valve, and means for admitting
fluid under pressure into the other end of said
cylinder to move the cross-head to effect clo-
sure of said valves.

5. In an injector, in combination, a water valve
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and a steam valve arranged to open in the same
directions respectively against water pressure and
against steam pressure higher than the water
pressure, stems for said valves, a cross-head piv-
otally connected to said valve stems, 2 cylinder
arranged adjacent to said valves, a piston in said
cylinder, a piston rod extending without said
cylinder and pivotally connected to said cross-
‘head intermediate its ends and means for admit-
ting fluid under pressure into said cylinder to
move the cross-head on its connection with the
stem of the steam valve while it is closed to ef-
fect opening of said water valve and subsequently
to effect opening of said stem valve to move the
cross-head on its connection with the stem of the
water valve, the water valve being arranged to
have a stroke of greater extent in its opening and
closing movement than that of the steam valve
in its opening and closing movement, whereby
closing of said water valve in the opening move-
‘ment of the steam valve will be avoided.

6. In an injector, in combination, a water valve
and a steam valve arranged to open in the same
directions respectively against water pressure and
against steam pressure higher than the water
pressure, stems for said valves, a cross-head piv-
otally connected to said valve stems, fluid pres-
sure operated means actuatable in one direction
for moving the cross-head on its connection with
the stem of the steam valve, when the steam
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valve is closed, to effect full opening of the water
valve and subsequently, when the water valve is
open, on its connection with the stem of the
water valve to effect opening of the steam valve
ang actuatable in the opposite direction for mov-
ing said cross-head to effect closing of said valves,
the water valve being arranged to have a stroke
of greater extent in its opening and closing move-
ment than that of the steam valve in its opening
and closing movement, whereby closing of said
water valve in the opening movement of the
steam valve will be avoided.

7. Tn an injector, in combination, a water valve
ans a steam valve arranged to open in the same
directions respectively against water pressure and
against steam pressure higher than the water
pressure, actuating means pivotally connected to
said valves and adapted to move on the pivotal
connection with the steam valve, when the steam
valve is closed to fully open the water valve and
subsequently, when the water valve is open, on its
pivotal connection with the water valve to open
the steam valve, the water valve being arranged
to have a stroke of greater extent in its opening
and closing movement than that of the steam
valve in its opening and closing movement,
whereby closing of said water valve in the open-
ing movement of the steam valve will be avoided.

IRENEE P. PEDRICK.




