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No. 728,148. Patented May 12, 1903. 

UNITED STATES PATENT OFFICE. 
FRANK M. WEVER, OF SAVANNAH, GEORGIA. 

ACID OR OTHER LIQUID DISTRIBUING SYSTEM. 

SFECIFICATION forming part of Letters Patent No. 728,148, dated May 12, 1903. 
Application filed October 18, 1902, Serial No. 127 856, (No model.) 

To all, uhon, it may concern: 
Be it known that I, FRANK. M. WEVER, a 

citizen of the United States, and a resident of 
Savannah, Chatham county, State of Georgia, 
have invented certain new and useful Im 
provements in Acid or other Liquid Distrib 
uting Systems, of which the following is a 
specification. 
My invention relates to a liquid-distribut 

ing system, especially such as is employed for 
the transfer of acid, particularly in fertiliz 
ing plants and the like, from one point to an 
other-as, for example, from an acid-egg to 
some higher point in the plant in which the 
same may be employed. 
My object is to provide a system of this 

character in which all of the acid or other 
liquid may be readily transferred from the 
acid-egg by means of a fluid-pressure, such as 
compressed air, and the supply of such fluid 
immediately cut of when the acid-egg or 
Other tank has been exhausted of all its acid 
Or liquid, while an air-Vent is at the same 
time automatically opened to the atmosphere 
to allow the escape of air from the said acid 
egg or other tank in order that the same may 
be refilled. 

In the description to follow for convenience 
and brevity I will describe my invention as 
specifically applied to an acid-transfer sys 
tem; but it will be distinctly understood that 
it is applicable to other systems in which it 
may be desirable to transfer other liquids 
than acid from one point to another and usu 
ally from a lower to a higher-level. 
With this object in view my invention con 

sists in the novel construction and combina 
tion of elements and in the details thereof 
as hereinafter described with reference to 
the accompanying drawing and more par 
ticularly pointed out in the claims hereto ap 
pended. 

In the drawing is represented a side eleva 
tion, partly in section, of an apparatus em 
bodying my invention. 

Referring to the drawing, Aindicates a fluid 
supply tank-such, for example, as a com 
pressed-air reservoir deriving its air-pressure 
through a pipe d from any suitable com 
pressed-air supply. (Not deemed necessary to 
show or indicate in the drawing.) From this 
fluid-supply or compressed-air reservoir, ex 

tends a pipe indicated as in two parts D and 
D, the latter section of which communicates 
with an acid reservoir or egg K, from which 
the said acid is to be transferred to the point 
desired through an acid-discharge pipe I. 
The acid-egg K is connected with an acid 
supply reservoir or tank N by means of a pipe 
M, the latter of which terminates in a valve 
seat in the bottom of the tank and controlled 
by a suitable outlet-valve J, carried by the 
stem O and operated in any suitable man 
ner, as by means of the handle P, pivotally 
attached to the tank and to the valve-stem O. 
and operated in conjunction with a suitable 
pawl and ratchet, the latter being on the 
quadrant P on said tank. 
Leading from any suitable point in the com 

pressed-air-supply pipe is a branch pipe H, 
constituting an air-vent pipe or conduit from 
the said supply-pipe and terminating in a 
valve-casing E, in the bottom of which is an 
opening controlled by a normally raised valve 
O under the influence of a weighted lever I, 
so that when air is admitted to the pipe D it 
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will pass not only through the section or part 
D of said pipe into the acid-egg to exert its 
pressure upon the surface of the liquid there 
in, but it will also pass downwardly through 
the branch or air-vent pipe H and close the 
said air-vent valve to prevent escape of air 
while the transfer of the acid is being effected. 
This construction so far described is sub 

stantially the same as that disclosed in the 
pending application of William L. Colson, 
Serial No. 108,015, filed May 19, 1902, upon 
which my present invention is an improve 
ment, the features of which I will now par 
ticularly describe, and while I prefer to em 
ploy this Colson air-vent valve in my pres 
ent improved system it is to be understood 
that the scope of my invention is not limited 
to the employment of any particular form of 
air-vent-controlling means. 

In order to accomplish the object of my in 
vention, Ilocate in the pipe D, between the 
air-supply tank and the air-vent, a suitable 
valve C, adapted to be normally closed by the 
first admission of air into the pipe D and au 
tomatically opened when substantial equali 
zation of pressure is effected in the sections 
D and Don opposite sides of said valve, the 
form of the valve shown in the drawing to 
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embody this feature of my invention being a 
common hinged disk or flap valve C, adapted 
to seat against its seat in the valve-casing, 
extending into the valve-chamber, and hav 
ing, preferably, a weighted arm c, the said arm 
acting to open the valve both when there is 
no pressure in the pipe D and when there is 
equalization of pressure on opposite sides of 
the valve. Communicating with the air-vent 
pipe H is a by-pass conduit or pipe G, lead 
ing from the air-supply pipe at some point 
between the controlling-valve C and said air 
supply tank A, in which by-pass conduit or 
pipe is an ordinary stop-valve, such as the 
globe-valve B, by means of which communi 
cation between the pipe D and the air-vent 
pipe or conduit H may be opened and closed. 

In constructing the air-vent valve structure 
I prefer to make the chamber or casing E in 
two sections divided horizontally through 
substantially the central portion, each pro 
vided with flangese', united by suitable bolts, 
thereby enabling ready removal of the valve 
structure for inspection and repair of said 
valve. I also prefer to provide the upper sec 
tion of the valve-chamber with a screw-thread 
ed coupling e for attachment to the air-vent 
pipe instead of the ordinary flange-and-bolt 
connection of the Colson valve, herein before 
referred to, thereby facilitating the ready ap 
plication of the valve structure to and re 
moval from the air-vent pipe. In order to 
provide an air-vent valve which will admit 
of adjustment for the various fluid or air 
pressures used in different plants, I attach 
to the valve-casing an adjusting set-screw F, 
by adjustment of which the extent of open 
ing of the air-vent valve O may be regulated 
and dependent upon the pressure of air or 
fluid used in the system. In the form shown 
as a simple and effective mechanical device 
for accomplishing this purpose I employ a 
simple set-screw F, working in a screw-thread 
ed recess formed in the lower part of the cas 
ing E, the head of which set-screw is adapted 
to contact with the end of the valve-lever I, 
thereby limiting the extent of upward move 
ment of Said lever, and consequently control 
ling and limiting the extent of opening of the 
valve O. 
With the construction above described the 

mode of operation is as follows: The acid-egg 
K having been filled with liquid from the 
supply tank or reservoir N, in order to trans 
fer the said acid or liquid by means of fluid 
or compressed-air pressure, the valve B be 
ing closed and the valve C likewise closed 
by the pressure thereupon from the tank A, 
the valve B is now opened, permitting com 
pressed air to pass from the pipe D through 
the pipe or by-pass conduit G, thence through 
the valve conduit or pipe H and into the 
chamber E and also into the branch pipe or 
conduit D, the admission of pressure into 
said chamber E serving to close the valve O, 
thereby preventing escape of air while the 
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transferring operation is occurring. Upon 
the admission of air by way of the by-pass 
into the pipe D° and thence into the tank K 
the said air meets with resistance upon its 
contact with the surface of the liquid, thereby 
raising the pressure in the pipe D to such an 
extent as to substantially equalize the pres 
sure on both sides of the valve C, thus per 
mitting the weighted arm c to act upon and 
open the valve to establish free communica 
tion from the tank A through the pipe or 
conduit D* into the acid-egg K, the result of 
which is that air-pressure will be exerted 
upon the surface of the liquid, forcing it 
through the discharge-pipe L to the point de 
sired. In the meantime the valve B has been 
immediately closed after the first admission 
of the supplementary supply of air by way 
of the by-pass G, as the function of the valve 
C above described is effected immediately 
upon the admission of air or fluid through the 
by-pass to the liquid or acid in the egg or tank 
K, so that the air-pressure now exerts itself 
only through the pipes D and D* and the air 
vent pipe H, in the latter of which the air or 
fluid performs the function of holding the air 
vent valve E closed, as in the Colson valve 
embodied in the application above referred to. 
The moment all of the liquid has been trans 
ferred from the acid egg or tank K the pres 
sure of the air in the tank is reduced, and the 
velocity of the air in the section D of the air 
supply pipe is so accelerated as to close the 
valve C by reason of the release of resistance 
to the pressure of the air upon the liquid in 
the tank K, thereby cutting off further sup 
ply of air to said tank, and such reduction of 
pressure in the section D permits the air 
vent valve E to unseat and open the air-vent 
passage, thus establishing a vent from the 
tank K to the atmosphere and allowing the 
refilling of said acid-egg. I have indicated 
by the arrows marked a the course of the air 
and liquid during the transferring operation 
and by the arrows indicated by the letter b 
the course of these fluids during the refilling 
operation of the tank or egg K. 
By the use of my improved system a two 

fold advantage is attained in that all of the 
liquid to be transferred or discharged from 
the tank or egg K is exhausted therefrom and 
the fluid or air pressure is automatically shut 
off from said tank the moment the last of the 
liquid is discharged therefrom, thus effec 
tually preventing any escape of air through 
the discharge-pipe from said tank, while at 
the same time the air-vent is opened, thus al 
lowing the refilling operation to proceed at 
will. The valve B, it will be observed, is con 
trollable at will, so that the filling and dis 
charging Operations may be repeated in the 
manner above described as often as desired 
by simply opening said valve B to permit the 
passage of air or fluid pressure to the tank K 
and the air-vent valve through the by-pass 
and then immediately shut off when said pres 
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sure has accomplished its function of auto- controlled by-pass in communication with the 
matically opening the valve C for communi 
cation between the tank A and the acid-egg K. 

I claim as my invention 
1. In an acid or other liquid distributing 

system, the combination with a transfer tank 
or reservoir, a fluid-pressure supply, a pipe 
or conduit communicating there with and an 
air-vent communicating with said fluid-pres 
sure supply normally closed while the pres 
sure is being supplied to said tank and opened 
when being refilled, of a valve interposed in 
said pipe between said air-vent and fluid 
pressure supply and automatically operated 
to open for admission of pressure to the said 
reservoir for transfer of the liquid, and a 
valve-controlled by-pass around said valve to 
the air-vent, substantially as described. 
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2. In an acid or other liquid distributing 
system, the combination with a transfer tank 
or reservoir, a fluid-pressure supply, a pipe 
or conduit communicating there with and an 
air-vent communicating with said fluid-pres 
sure supply normally closed while the pres 
sure is being supplied to said tank and opened 
when being refilled, of a valve interposed in 
said pipe between said air-vent and fluid 
pressure supply and automatically operated 
to open for admission of pressure to the said 
reservoir for transfer of the liquid, substan 
tially as described. 

3. In an acid or other liquid distributing 
system, the combination with an acid-egg, an 
air or other fluid pressure supply tank, a pipe 
or conduit connecting the two, and an air-vent 
interposed in said pipe provided with an auto 
matically-operated air-vent valve to permit 
escape of air from the egg while it is being 
filled and closed against the escape of said 
air when the fluid-pressure supply is admit 
ted thereto for the transferring of liquid 
therefrom, of an automatically-operated valve 
between said air-vent and the fluid-pressure 
supply tank opened by equalization of air 
pressure on both sides thereof when air is ad 
mitted to the tank for transfer of the liquid 
and closed when said tank is being refilled, 
and a valve-controlled by-pass in communi 
cation with the fluid-pressure tank and com 
municating with the air-vent, substantially as 
described. 

4. In an acid or other liquid distributing 
system, the combination with an acid-egg, an 
air or other fluid pressure supply tank, a pipe 
or conduit connecting the two, and an air 
vent interposed in said pipe provided with an 
air-vent valve to permit escape of air from 
the egg while it is being filled and closed 
against the escape of said air when the fluid 
pressure supply is admitted thereto for the 
transferring of liquid therefrom, of an auto 
matically-operated valve between said air 
vent and the fluid - pressure - supply tank 
opened by equalization of air-pressure on 
both sides thereof when air is admitted to the 
tank for transfer of the liquid and closed 
when said tank is being refilled, and a valve 

fluid-pressure tank and communicating with 
the air-vent, substantially as described. 

5. The combination with the fluid-pressure 
Supply tank, an acid or other liquid transfer 
tank and a pipe or conduit connecting the 
two, of an air-vent valve structure interposed 
in said supply-pipe between the two tanks, a 
valve normally closed by the pressure in said 
pipe to prevent the escape of air therefrom 
and automatically opened to permit the es 
cape of air there from when the acid or other 
liquid is exhausted from the transfer-tank, 
and means for adjusting the extent of open 
ing of said valve, substantially as described. 

6. The combination with a fluid-pressure 
supply tank, an acid or other liquid transfer 
tank and a pipe or conduit connecting the 
two, of an air-vent valve structure interposed 
in said supply-pipe between the two tanks, a 
valve closed to prevent the escape of air from 
the supply-pipe, a weighted lever normally 
tending to open the valve, and an adjusting 
set-screw for varying the amount of opening 
of the valve, substantially as described. 

7. The combination with a fluid-pressure 
supply tank or reservoir, an acid or other 
liquid transfer tank or reservoir, a pipe or 
conduit connecting the two, and an air-vent 
valve structure interposed in the said pipe or 
conduit between the two tanks or reservoirs, 
of a valve controlled by the pressure of air 
in said pipe or conduit and located therein 
between the air-vent structure and the fluid 
pressure-supply reservoir or tank and nor 
mally closed by the air-pressure in said sup 
ply-reservoir, a by-pass from said reservoir 
around the said valve and controllable at will 
to admit pressure from the fluid-pressure 
supply reservoir to the air-vent structure and 
the transfer-tank, substantially as described. 

8. In a liquid-distributing system, the com 
bination with a fluid-pressure-supply reser 
voir, a liquid-transfer tank communicating 
by a supply pipe or conduit with said reser 
voir, and an air-vent structure in said sys 
tem, of means for admitting air-pressure from 
the reservoir to the transfer-tank at will to 
cause the transfer of liquid therefrom and 
automatically shutting off the supply of air 
pressure when all the liquid is exhausted 
therefrom, substantially as described. 

9. In a liquid-distributing system, the com 
bination with a compressed-air-supply reser 
voir, a liquid-transfer tank communicating 
there with by a conduit or pipe, and an air 
vent valve in said pipe or conduit adapted to 
prevent escape of air from the system when 
liquid is being discharged from the transfer 
tank and opened when liquid is being Sup 
plied to said tank, of an automatically-acting 
air-supply valve controlled by the pressure 
of air in the said pipe or conduit for estab 
lishing direct communication therethrough 
between the tank and reservoir, and a valved 
by-pass controllable at will for admitting air 
to the air-vent valve and the transfer-tank 
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to cause the former to close and to cause 
equalization of pressure on both sides of the 
air-supply valve, whereby air-pressure is ad 
mitted to the transfer-tank for transferring 
the liquid there from, substantially as de 
scribed. 

10. In a liquid-distributing system, the com 
bination with a compressed-air-supply tank 
or reservoir, a liquid-transfer tank, a pipe or 
conduit connecting the two, an air-vent pipe 
communicating with said air-supply pipe, 
and a valve in said pipe normally closed by 
the direct air-pressure thereon, of an air-sup 
ply valve in said air-supply pipe or conduit 
between the air-vent pipe and the air-supply 
reservoir normally closed by the pressure of 
air from the supply-tank, a by-pass from 
the supply-tank around said air-supply valve, 
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and a valve in said by-pass controllable at 
will to first admit air to the air-vent pipe and 
to the transfer-tank and then to cut off said 
air when the air-pressure substantially equal 
izes on each side of the air-supply valve, 
whereby air-pressure is admitted through the 
air-supply pipe and by. Way of the by-pass to 
the transfer-tank and the air-supply valve 
automatically closed when the liquid is ex 
hausted therefrom, substantially as de 
scribed. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

FRANK M. WEVER. 
Witnesses: 

GEO. I. GARMANY., 
JOS. M. BRODERICK. 
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