
July 9, 1940. W. H. HNSCH 2,207,378 
FLOATING ORIFICE FOR FLUID TREATMENT APPARATUS 

Filed April 22, l938 2. Sheets-Sheet 

AzA 
44 w 

a , 13 
426S-35 
2Q32-y 
(N-1 \, 

r craci E 
, 32 O) (O) 

| |S 2Bs. | || || t 
= - -F 

\, a. 
S-4 31 -14 

--- A5 11 

32. 

f 33 /0 

ae- zev. 
%4er 7 Azcá s 

  

  



July 9, 1940. W. H., HINSCH 2,207,378 
FLOATING ORIFICE FOR FLUID TREATMENT APPARATUS 

Filed April 22, 1938 2 Sheets-Sheet 2 

tal 
(IP 

asarasasanatasausausarasia AvayasavysvaaS 
usAhlu 

    

  

  

  

  



3. 

O 

20 

25 

30 

35 

40 

45 

50 

55 

Patented July 9, 1940 2,207,378 

UNITED STATES PATENT OFFICE 
2,20,378 

FLOATING ORIFICE FOR FLUID TREATMENT 
APPARATUS 

Walter H. Hinsch, Chicago, Ill., assignor to Dear 
born Chemical Company, Chicago, I., a cor 
poration of Illinois 
Application April 22, 1938, Serial No. 203,717 

3 Claims. 
This invention relates to improvements in 

floating orifice for fluid treatment apparatus and 
it consists of the matters hereinafter described 
and more particularly pointed out. in the ap 
pended claims. 
The improved floating orifice is more especially 

adapted for use in connection with fluid treat 
ment apparatus including a supply tank Or hold 
er for the reagent material and a means for Con 
trolling the flow of reagent from the Supply tank 
into the treatment tank, the flow controlling 
means in turn being controlled by the passage 
of the fluid to be treated, into the treatment tank. 
With apparatus of this kind as heretofore made, 
a drop or fall in the rate of discharge of reagent 
occurs and corresponds with the drop or fall in 
the level of the reagent in the Supply tank, it 
being apparent that the head pressure of such 
reagent diminishes with the falling level of re 
agent due to its use. With Such apparatus, it is 
apparent that the treatment is not uniform be 
cause when the reagent has a high level in the 
supply tank, a higher head preSSure and a more 
rapid flow of reagent results than when the re 
agent has a low level in the tank. 
One of the objects of the present invention 

is to provide means whereby the inlet orifice for 
the reagent supply is caused to remain Submerged 
a predetermined distance beneath the Surface or 
the level of the reagent to produce that flow pres 
sure or head desired for the necessary rate of 
discharge for the reagent and to maintain that 
flow pressure or head Substantially constant in 
dependent of the fall of the level or surface of 
the reagent, thereby insuring a uniform rate of 
discharge of reagent. 
Another object of the invention is to provide a 

floating Orifice arrangement wherein it is poSsible 
to prevent the formation of a vacuous condition 
in the reagent conduit so that So Soon as the 
conduit is opened the reagent instantly flows 
therethrough without a lag or a holding back of 
the reagent, thus assisting in providing for more 
uniformity in treatment. 
A further object of the invention is to provide 

a floating orifice arrangement which is more 
practical for use in connection with the tender 
tank of steam locomotives and is unaffected by 
the surging of the reagent due to lateral motion 
When the tender and locomotive are under Way. 
The above-mentioned objects of the invention 

as well as other, together With the advantages 
thereof Will more fully appear as the specification 
proceeds. - 

Fig. 1 is a fragmentary top plan view of a part 

(C. 137-21) 
of the tender tank of a locomotive equipped with 
a Water treating apparatus in which the im 
proved floating Orifice arrangement is embodied. 

Fig. 2 is a vertical Sectional view through parts 
appearing in Fig. 1 as taken on the line 2-2 is 
thereof. - . 

Fig. 3 is a transverse vertical sectional view 
through parts appearing in Fig. 2 as taken on 
tle line 3-3 thereof. 

Fig. 4 is a substantially horizontal detail sec 
tional view, on an enlarged scale, as taken on the 
line 4-4 of Fig. 3. 

Fig. 5 is a vertical detail sectional view through 
parts shown in Fig. 3 as taken on the line 5-5 
of Fig. 3. 

Referring now in detail to that embodiment 
of the invention illustrated in the accompany 
ing drawings, indicates the top wall of the 
tender tank of a steam locomotive in a part of 
Which is provided an upright tubular member . 
This member forms the manhole through which 
untreated water, as from a wayside column or 
the like, is discharged into the tank in the usual 
manner. Parts of the tubular member extend 
above and below the top wall 2. A cover 2 is 
hinged to that part of the member extending 
above the wall 0 whereby the manhole may be 
closed. 

3 indicates a reagent supply tank supported 
upon the Wall forwardly of the manhole. This 
tank is of a greater dimension transversely of 
the wall () than longitudinally of the same. It 
includes upright side and end walls 4, a botton 
wall 5 and a top wall 6 in which is a filler 
opening closed by a cover 8. As shown in 
Fig. 1 the filler opening 7 is elongated trans 
versely of the Wall 0. 
A valve 9 is secured to the central bottom 

portion of the tank 3 and to the adjacent por 
tion of the tank Wall and which valve con 
trols the discharge or flow of reagent from the 
tank 3 into the tender tank. To protect this 
valve against damage and tampering, it may be 
enclosed in a box-like housing 20 as appears in 
Figs. 1 and 2. - 
A fulcrum bracket 2 depends from the top Wall 

f0 at a point between the member and tank 
3. A lever 22 is pivoted at a point 23 between 

its ends to the bracket. An arm 24 of said lever 
extends rearwardly to engage a foraminous panel 50 
25 pivoted at 25a to the bottom edge of the front 
wall of the member . The other arm 26 of 
said lever carries a spring seat member 27 for 
engagement With the depending stem 28 of the 
valve mechanism in the casing. of the valve 9. 55 
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A spring 29 is arranged between the seat 21 and 
the bottom of the valve to prevent Such a rock 
ing movement of lever as Will actuate the valve 
mechanism in the valve 9 due to rough road bed 
conditions. In taking on luntreated Water for 
the tank, when such water is discharged into the 
manhole , it engages the member 25 which 
will depress said member and rock the lever 22 
to open the valve 9. 

In the tank 3 is located the improved floating 
orifice construction made as follows: 30 indicates 
a pipe extending longitudinally of the tank Wall 
f8 in the median line thereof which is coincident 
with the like line of the tank 3. One end of the 
pipe is connected to the inlet side of the valve 
is. A second pipe 3f which extends transversely 
of the tank f3 is connected at one end by an el 
boW 32 to the other end of the pipe 30. The 
other end of the pipe 3 f has a loose Swing joint 
connection 33 with one end of a third pipe 34 
arranged parallel with the pipe 3. The other 
end of the pipe 34 carries a T fitting 35 having 
one end adapted to receive a union nut 36 and 
also having a lateral boSS 37 for receiving a re 
ducing pipe bushing 38. 
A fitting 39 is associated with the fitting 35 

and is secured to the same by the nut 36 before 
mentioned and a disk 40 is clamped in place be 
tween the associated ends of the fittings 35 and 
39 respectively. 
An orifice 46a is provided in this disk and the 

size thereof determines the amount or volume of 
the reagent which is permitted to enter the pipe 
34. A strainer 4 is carried by the fitting 39 to 
prevent the entrance of enlarged particles into 
the pipes 34-3 and 30 which might damage the 
mechanism in the valve 9. 
An elbow 42 has a loose swing joint connection 

at one end with the bushing 38 and a relatively 
long pipe nipple or tube 43 is connected to the 
other end of the elbow 42. This nipple extends 
axially through a float 44 and nuts 45 are thread 
ed on said nipple to engage against opposite sides 
or ends of the float whereby the float is Secured 
to the nipple. 
When the desired amount of liquid reagent is 

provided in the tank 3, the float 44 will float on 
the surface thereof and will hold or support the 
fitting 35 at that distance below Said Surface as 
determined by the length of the nipple 43 and 
thereby fixes the pressure or head of the liquid 
reagent on the orifice 4 a. 
When the mechanism in the valve 9 is actu 

ated to open the same, reagent will pass through 
the strainer 4 and orifice 49a, into the pipes 
34-3-30 into and through the valve 9 and 
into the water contained in the tender tank. As 
the level of the liquid reagent falls, the float 44 
falls therewith, the pipe 34 Swinging about the 
swing joint connection 33, the float always main 
taining the fitting 35 with orifice 40d, the same 
distance below the surface or level of the re 
agent supply so that the "head' of the reagent 
remains constant, regardleSS of the height of the 
level of the reagent in the tank. 
When the valve f3 is closed, the pipes 38-3 i 

34 and fittings 35 and 33 relnain filled with liquid 
reagent. The next time the valve 9 is opened, 
air may enter the pipe 34 through the nipple 43 
to provide atmospheric pressure in the column 
of liquid in said pipes and fittings so that no 
vacuous condition can develop in the pipe that 
WOuld holdback the flow of reagent. 
With the structure described there is a con 

2,207,878 
stant head provided against the orifice thereby 
assuring a uniform rate of flow of reagent from 
the tank at any level of the reagent therein. 
By the provision of the nipple 43 which consti 
tutes an air bleeder, no vacuous condition arises 
in the pipes and fittings mentioned so that there 
is no lag in the fiOW of reagent once the valve 
9 is opened. 
The improved orifice arrangement is simple in 

Construction and positive in its operation for its 
intended purpose. 
While in describing the invention I have re 

ferred in detail to the form, arrangement and 
construction of the parts thereof, the same is to 
be considered only in the illustrative sense so that 
I do not wish to be limited thereto except as 
may be Specifically pointed out in the appended 
claims. 
I claim as my invention: 
1. In combination with means for holding a 

Supply of liquid and having an outlet, a conduit 
having one end connected to said outlet for a 
relative movement, means providing an inlet as 
Sociated With the free end of the conduit and 
which end is adapted to be submerged in said 
liquid to a depth providing a predetermined flow 
preSSure head at Said inlet, a T fitting attached 
to the free end of the conduit, said T fitting hav 
ing a lateral boss, a pipe bushing in the boss, an 
upstanding tubular nipple having a swing joint 
connection with the bushing, a float having an 
opening therein through which the upper end of 
the nipple projects, means for securing the nipple 
in the float with its upper end terminating above 
the float and in communication with the atmos 
phere, a member at the end of the T fitting and 
communicating axially therewith, a perforated 
disk providing an orifice located between the 
member and the end of the T fitting, and clamp 
ing means for the member and the fitting to 
hold the disk in position therebetween. 

2. In combination with means for holding a 
Supply of liquid and having an outlet, a conduit 
having one end connected to said outlet for a 
relative movement, means providing an inlet 
Orifice associated with the other end of the con 
duit and which inlet orifice is adapted to be 
Suibnerged in Said liquid to a depth providing 
a predeterrained flow pressure head at said inlet 
Orifice, a single float member in said liquid and 
arranged to rise and fall with the level thereof, 
and means connecting said float to said conduit 
for moving the Same in a manner maintaining the 
flow pressure head at Said inlet orifice substan 
tially constant, Said connecting means compris 
ing a tubular member passing upwardly through 
the float and Secured therein with its free end 
projecting through the float member in com 
munication with the atmosphere and having a 
Swing joint connection with the conduit whereby 
during the rise and fall of the float the conduit 
Will be at all times supplied with air. 

3. In combination with means for holding a 
Supply of liquid and having an outlet, a conduit 
having a SWing joint connection at one end with 
said outlet, a fitting secured to the other end 
of Said conduit, means carried by said fitting 
and providing an inlet orifice for said end of 
the conduit, a unitary float member having a 
Vertical Opening therethrough and tubular means 
Secured in Said Opening of the float and having 
a Swing joint connection with said fitting and 
providing for the entrance of atmospheric air 
therethrough. 
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