


Patented Feb. 13, 1945 2,369,151 

UNITED STATES PATENT of FICE 
2,369,151 

INJECTOR 
Hermann E. F. C. Lingenbrink, Hilltown, Pa., as 
signor to William Sellers & Company, incorpo 
rated, Philadelphia, Pa., a corporation of Penn 
sylvania. 

Application December 9, 1941, Serial No. 422,207 
(CI. 103-27.) 5 Claims. 

This invention relates to an improvement. in 
injectors used for the supplying of feed water 
to. Steam boilers. 
More particularly, this invention relates to the 

provision of novel and highly efficient means for 
Operating the steam and water valves of injec 
tors through the medium of fluid pressure. 
In general this invention is applicable to in 

jectors of various types. However, it has been 
found efficient in connection with injectors of 
the type illustrated and described, for example, 
in United States Letters Patent No. 1,069,883, 
dated August 12, 1913, to Strickland L. Kneass 
and No. 2,012,348, dated August 27, 1935, to 
Irenee P. Pedrick, with reference to which type 
of injector this invention Will be hereinafter de 
scribed for purposes of illustration without, how 
ever, limitation of the scope of the invention 
thereto. 
Generally speaking this invention compre 

hends the provision of fiuid pressure actuated 
nearls for the control of the Water and steam 
valves of an injector for the control of the op 
eration thereof and so arranged that in start 
ing the injector the water valve will be opened 
before the steam valve is opened and that in 
shutting off the injector the steam valve will be 
closed before the Water waive is closed. 
More particularly, the fluid pressure actuated 

means Will be so designed and arranged that 
fluid pressure, remotely controlled by . a single 
operating handle, will be admitted to fluid pres 
sure actuated means to open the water valve and 
passing from Such means will operate on fluid 
pressure actuated means to permit opening of 3, 
the Steam valve. Again, in the closing of the 
valves the means will be so arranged that on 
shutting Off the fluid pressure, by manipulation 
of the operating handle, the steam valve will 
close ahead of the water valve. 
Having now indicated in a general way the 

nature and purpose of this invention, I will pro 
ceed to a detailed description of a preferred en 
bodiment thereof with reference to the accon 
panying drawing in which: - - 
The single figure is a cross-sectional view of 

the water and steam valve portions of an injec 
tor equipped with fluid actuating means accord 
ing to this invention. 
In the drawing A indicates the water inlet of 

an injector provided with a water valve. B. C 
indicates the Stean inlet to the injector provid. 
ed with a steam Valve. D. The Stearn valve E), is 
adapted to seat on a seat, d, to control the entry 

s 

with an extension f which enters and controls 
the entry of steam to the main steam nozzle. g. 
The water and steam valves are enclosed in a 
casing H, which encloses the usual mixing and 
forcing tubes. Attached to the water valve B 
is one end of a rod or stem having at its op 
posite end a piston 2 adapted to Work in a cyl 
inder 3 against a spring 4. The cylinder 3 is 
formed of a lower member 5, threaded into an 
aperture in the casing H above the water valve 
B, and an upper member 6, threaded into the 
member 5. The upper member 6 is vented to the 
atmosphere at its top. The lower member 5 
provides a guide 7 for the rod or stem , which 
is provided with sealing rings 8 within the guide, 
While the upper member 6 is provided in its pe 
riphery with opposite. Vertical grooves Or pas 
sages 9, 9, communicating with the lower end 
of the cylinder. A ring 10, provided with oppo 
site ports fl, and adapted for the reception 
of pipe ends in line with the ports, is clamped 
between the lower member 5 and a flange 2 on 
the upper member 6, with the ports if, if in line 
With the grOOWes. 9, 9... 
The rod or stem f is of such length that the 

piston 2 is clear of the bottom of the cylinder 
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when the water valve B is fully closed and when 
the Water valve is fully open the upper end of the 
piston is adapted to bear against an annular 
flange 3 within the cylinder to form a Seal 
against leakage of pressure by the piston. 
To one side of the ring () is connected a pipe 

f4 leading from a three way valve 5 adapted to 
be manually controlled and to connect pipe 4 
with pipe 6 leading to a boiler, or with pipe f7 
leading to atmosphere. To the opposite side of 
the ring 0 is connected a pipe. 8, which leads to 
fluid preSSure actuated mechanism for operation 
of the Steam Valve D. 
To the steam valve D is secured a piston 22 

adapted to work in a cylinder 20, the lower end 
of which is Open to the pressure in the steam 
inlet. C. The piston. 22, is provided with a pas 
Sage 2 for the equalization of pressure on its op 
posite sides. In the open position of the steam 
valve D the skirt of the piston 22 is adapted to 
enter an annular space 23 formed between the 
wall of the cylinder and a centrally apertured 
member 24 let into the cylinder and its end is 
adapted to bear against the annular flange 25. 
Within the member 24 is formed a valve seat 

on which a valve 26 is adapted to be seated by 
a Spring 27 bearing on the valve and a spring 
Seat. 28. Supported within the member 24 by a 

of steam to the steam nozzle e, and is provided 55 ring 29. The spring seat 28 is provided with a 



central aperture 34 for the passage of a stem 
30 extending from the piston 22. The valve 26 
controls communication between the cylinder 20 
and a vent 3 to atmosphere. Above the valve 
26 is a cylinder 32 Within which is a pistOn 33 
bearing against the fins 35 of the valve 26, for its 
operation to open position against its Spring 2. 
The pipe f8 is connected With the upper end 

of the cylinder 32. 
In practice, utilizing this invention as described 

above, in connection, for example, with an in 
jector on say a locomotive, the three way valve 
f5 will be located in any convenient location 
in the cab of the locomotive, while the injector 
will be located at any convenient place on the 
locomotive outside the cab. The three way valve 
will, of course, be arranged for manual control 
through the medium of any suitable lever." 
As shown in the drawing, the Steam and Water 

valves of the injector are in closed position and 
the injector is out of operation. When now it is 
desired to operate the injector, the three Way 
valve will be turned to the full line position 
shown in the drawing to admit steam from the 
boiler through pipe 6 to pipe 4, from whence it 
will pass through the port and passage 9 to 
the cylinder 3 beneath the piston 2, causing the 
piston to move to its upper position against the 
action of Spring 4, with opening of the water valve 
B. The spring 4 is a spring of little strength, be 
ing required only to have Sufficient strength to 
effect closing of the water valve B when pressure 
is released from beneath the piston 2. 
Steam operating to move the piston 2 will pass 

through passage 9 and port into pipe 8 and 
from thence into cylinder 32, the building up of 
pressure in cylinder 32 being somewhat delayed 
by the expansion permitted in cylinder 3 by the 
upward moving of the piston 2 in the opening 
of the Water wave, 
When the steam valve D is in closed position, 

it will be noted that pressure on the piston 22, 
connected to the steam valve, is balanced due to 
the passage of steam from the steam inlet C 
through the passage 2 f to the inside of cylinder 
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29, it being noted that escape of steam from cylin 
der 20 is prevented by the fact that the valve 
2 is closed under the influence of its spring 27. 
When pressure is built up in cylinder 32, the pis 
ton 33 is driven downward and, through the 
medium of the fins 35, opens the valve 26 against 
its spring 27. When the valve 26 opens, pres 
sure within the cylinder 20 is released through 
the vent 3 and the steam valve opens under the 
pressure in the steam inlet C acting on the under 
side of piston 22. The opening movement of 
the steam valve is cushioned when the sten 3 
enters the central aperture 34 in the spring seat 
28, it being noted that the pressure built up above 
the piston may then escape only between the 
stem 30 and the wall of aperture 34. 
As the steam valve D opens, the skirt of the 

piston 22 enters the anhular space 23 and ulti 
nately its end bears against the flange 25, thus 
sealing the escape of steam around the piston. 
When it is desired to shut off the injector, the 

three way valve f3 is moved to a position to con 
nect pipe 4 with pipe 7 leading to atmosphere, 
whereupon pressure is released from the pistons 
2 and 33. The spring 27 is made sufficiently 
strong so that on slight reduction in the pressure 
on the piston 33, it will act to close the valve 26, 
enabling the pressure on piston 22 to be balanced 
through the building up of pressure within the 
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cylinder 20 through the passage 2, with resulti 
ant closing of the steam valve. 
On complete release of pressure from the pis 

ton 2, the spring 4 plus the weight of the piston 
cause the water valve B. to close. The closing of 
valve 26 and the balancing of the pressure on 
piston 22 with resultant closure of the Steam 
valve under its own weight will occur before the 
pressure is reduced on piston 2 to an extent suffi 
cient to enable the water valve B to be closed. 
Thus, the steam valve will close just ahead of 
the water valve in comparison with, as above, the 
water valve opening ahead of the steam Valve 
when pressure is admitted for operation upon's 
pistons 2 and 33. 

It will be appreciated that if desired a retard 
ing device, as a reduced section or a check valve, 
provided with a permanent restricted opening, 
may be interposed between the fluid actuated 
means for opening the water valve and that con 
trolling the Steam valve. 

It will be understood that it is not intended 
that this invention shall be limited by the above 
description and accompanying drawing, since it 
will be appreciated that various modifications in 
detail may be made therein without departing 
from the scope of the claims appended hereto. 
It is further not intended that this application 
shall be limited to any particular type of in 
jector, since it will be appreciated that it is ap 
plicable to iniectors of various types having water 
and steam valves. 
What I claim and desire to protect by Letters 

Patent is: 
1. In an iniector. in combination, a water valve, 

a steam valve subject to operating steam pres 
Sure, means to balance the steam pressure on 
said steam valve, fluid pressure operated means 
for opening said water valve, fluid pressure op 
erated means to unbalance the steam pressure on 
said steam Valve and permit its opening under 
the pressure of operating steam, means for the 
introduction of fluid pressure to said means for 
opening the Water valve, and means affording 
communication for fluid pressure between said 
means for opening the Water valve and said means. 
to unbalance the steam pressure on said steam 
Wave. 

2. In an injector, in combination, a water valve, 
a steam valve subject to operating steam pres 
Sure, means to balance the steam pressure on 
Said steam valve in its closed position, fluid pres 
Sure operated means for opening said water 
Valve, fluid pressure operated means to unbalance 
the steam pressure on said steam valve and per 
mit its opening under the pressure of operating 
Steam, manually controlled means for the in 
troduction of fluid pressure to said means for 
opening the Water valve, and means affording 
communication for fluid pressure between said 
means for Opening the water valve and said 
means to unbalance the steam pressure on said 
steam valve. 

3. In an injector, in combination, a water valve, 
a cylinder, a piston in said cylinder connected to 
Said Water valve, a steam valve, a chamber above 
Said steam valve, a passage through said steam 
Valve Opening into said chamber, a vent con 
necting with said chamber, a spring-closed valve 
for controlling said vent, a cylinder, a piston in 
Said cylinder connected to said vent controlling 
Valve, means for controlling the admission of 
fluid pressure to said first mentioned cylinder and 
means affording communication between said 
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first mentioned cylinder and said last mentioned 
cylinder. - 

4. In an injector, in combination, a Water valve, 
fluid pressure operated means for opening the 
water valve, a balanced steam valve, fluid pres 
sure operated means for unbalancing the steam 
valve, and means for affording access of fluid 
under pressure to operate said means for un 
balancing the steam Valve after the Water Valve 
is opened. 

3 
5. In an injector, in combination, a water valve, 

fluid pressure operated means for Opening the 
Water Valve, a balanced Steam Valve, fluid pres 
sure operated means for unbalancing the steam 
valve, said means for opening the Water valve 
and for unbalancing the steam valve being ar 
ranged so that the latter Will receive fluid under 
pressure from the former. 

HERMANN E. F. C. LINGENBRINK. 


