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937,484. specification of Letters Pate Pateated Oct. 26, 1909. 
Application filed September 2, i908. Serial RoyA51,306. 

To all whom it may concern: 
Be it known that I, THOMAS FERGUSON, a 

citizen of the United States, residing at New 
York, in the county of New York, State of 
New York, have made a certain new and 
useful invention in Sewage-iDischarge Sys 
tems, of which the following is a specifica 
tion. - 

This invention relates to sewage, discharge 
systems. 
The object of the invention is to provide 

means which are simple and efficient for 
automatically discharging sewage into the 
Sewers or the like. 
Other objects of the invention will appear 

more fully hereinafter. 
The invention consists substantially in the 

construction, combination, location and rela 
tive arrangement of parts, all as will be 
more fully hereinafter set forth, as shown in the accompanying drawings, and finally 
pointed out in the appended claims. 

Referring to the accompanying drawings, 
and to the various views and reference signs 
appearing thereon-Figure 1 is a view in 
side elevation of a valve mechanism embody 
ing the principles of my invention, looking 
at the pressure exhaust side of the valve 
casing. Fig. 2 is a similar view looking at 
the pressure receiving side of the casing. 
Fig. 3 is a top plan view of the construction 
shown in Fig. 1. Fig. 4 is a view in hori 
zontal section on the line 4, 4, Fig. 1, looking 
in the direction of the arrows. Fig. 5 is a 
section on the line 5, 5, Figs. 1 and 3, look 
ing in the direction of the arrows. Fig. 6 is 
a section on the line 6, 6, Fig. 3, looking in 
the direction of the arrows. Fig. 7 is a view 
partly in side elevation and partiy in verticzi. 
section) showing the application of the vaiye 
mechanish to a sewage Systein. 
The salne part is designated by the same 

reference sign wherever it occurs through 
out the several views. 
The problem of discharging the sewage 

from lildings, or other places, into the 
sewers as become a serious one, especially in 
the coastruction of large office and apart 
ment buildings, hotels, and other places. 
where large numbers of people are accom 
modated. In most cities the sanitary re quirements regarding the proper discharge 

necessary in or 
der to preserve the public i. 

factory 

tion of this problem has led to various at 
tempts to provide simple and efficient mech 
anism and apparatus, but the pians so far 
undertaken have been role or less crude and 
inefficient and have 'equired aire or less ex 
pensive apparatus which is balky, occupy 
iiig great space v iich is of always avail 
able, and requiring costalli are alii atten 
tion. Fioreover, the 3 paratus heretofore 
employed has not prove: altogether satis 

in the oper: iii tiereof, and, fre 

55 

60 

85 
quently, has been found ineficient and un 
reliable. 

it is among 
vention to provide means sy 
efficient, reliable and Ratchi 

:h are simple, 
tic, and which 

occupies Staal Sea:e a Fid 'equired no Sieciai 
care or aitiation in the auto: natic operatio: 
thereof, for insuring the proper and regu 
larly recurring discharge of the sewage into 
the street nains or sewers, 

In carrying sui. Li 
employ a tank or e 

r tioi. rapes 
w t cisteria is to whici. 5 sewage from the building is coastantly be-, 

ing collected, and from which such Sévy::ge 
is periodically and atten:2tically discharged 
into the sewers. It effecting the discharge 
of the contents of the tank or cister: inte 
the Sewers, propose it capity pneumatic 
or ther pressure, and a raise necialists for 
controlling the supply aid exhaust of the 
pressure medium to aid iiroia 
cistern, said 7 nechini 
triatically controli 
the tank or cisten. 
My invention as he practically carried 

out in a wide variety of different ways, 
While therefore, I have shown. :( will now 
describe, one construction and arrangement 
for a centisting tie desired objects, my 
invertion as defined in the claims, is not to 

the special pirposes of y in 
7 

be inited or restricted to the exact construc 
tion and arrangement of details now to be 
described. 

Referring to Fig. 7, reference sign 10, 
designates a tank, cistern or the like, which 
for brevity, I will hereinafter refer to as the 
tank, into which the sewage from a building, 
is delivered through the delivery pipe 11, 
and from which such sewage is discharged 
into the street mains or sewers, or elsewhere, as may be desired, through the discharge, pipe 2. The delivery and discharge pipes 

ealth. The solu- 11, 12, are provided with suitable check 

O 

105 

  



5 

() 

20 

30 

40 

function. 
tank or reservoir, or other source, from 
is closed while the other is performing its 

Reference sign 15, is a pressure 

which the pressure medium is delivered 
through pipe 16, controlling valve casing 17. 
and pipe 18, into the tank 10. Any suitable 
pressure medium may be employed. In 
practice I have found compressed air effi 
cient for the purpose. Within the tank 10, 
is a float 19, designed to rise and fall with 
the supply and exhaust of the contents of 
the tank. If desired, and preferably, this 
float is guided in its rising and falling move 
ment by the guide rod or stem 20. Near its 
upper and lower limits of rising and falling 
movements, the float engages stops 21, and 
22, one or both of which may be adjustable, 
the movements of which stops when engaged 
by the float effecting the desired automatic 
operation of the valve mechanism contained 
in the casing 17. A simple arrangement for 
accomplishing the desired object is shown 
wherein the guide rod 20 is arranged to ex 
tend through the top of the tank 10, and is 
itself made longitudinally movable, and car 
ries the stops 21, 22, the extending end of the 
rod 20, effecting the desired operation of the 
valve mechanism, through suitable connec 
tion there with, as will be more fully herein 
after explained. The valve casing 17, has 
connected therewith the pressure supply pipe 
16, from the reservoir 15, the pipe 18, de 
livering from such casing into the tank 10, 
and an exhaust pipe 23, and, as willi be ex 
plained hereinafter, the valve mechanism is 
so constructed that when the pressure supply 
pipes 16, and 18 are opened to permit the 
pressure medium to be delivered into the 
tank, the exhaust pipe 23, is closed, and when 
the pressure supply pipé 16 is closed, or cut 
off, the tank is opened to the exhaust pipe 23, 
through the pipe 18, and the valve casing. 

in the operation of the apparatus the sew 
age from the building empties through the 
pipe 11 into the tank thereby gradually fill 

60. 

65 

ing such ank, aid causing the fioat. 19, to 
rise. Ditting this operation the pressure 
supply is cut of and the t?ak is opened to 
exhaust as above described. When the fioat 
approaches its upper limit of movement it 
engages the stop 21 and raises the rod 20, 
thereby operating the valve mechanism in 
the valve casing 17, to shut off the exhaust 

5 connection 23, and to open the pressure Sup 
ply connection to the tank. Thereupon, 
such pressure acting upon the surface of the 
contents of the tank causes the check valve 
13, to close and the check valve 14, to open 
and forces all of the contents of the tank 
into the discharge pipe 12, and thence ifio 
the Sewer or street main. Meanwhile, and during such discharge, the tipat 19 is gradt 
ally falling, as tile level of the accinulated 
contents of the tank falls, until finally the 

937,784 

valves 13, 14, by which the one of said pipes float reaches the stop 22 and causes the rod 
20 to be drawn down, thereby operating the 
valve mechanism in casing 17, to close the 
the tank to exhaust through the pipe 18, the 
valve casing, and exhaust connection 23, and consequently eliminating any back pressure 
due to the confining of pressure medium in 
the tank while said tank is becoming filled. 

It desired, and in order to efficiently apply 
the pressure medium to the entire surface 
of the contents of the tank in discharging 

pressure supply connection. 16, and to open 

75 

the same, the end 24, of the pipe 18, which 
extends into the tank may be upturned, as 
shown, whereby the pressure medium on 
the initial delivery thereof into the tank is 
distributed throughout the unfilled area of 
the tank, and is not forced into the body of 
the contents of the tank. 

I will now describe the construction and 

automatic operation thereof. operation of the valve mechanism, and the 

80. 

85 

The valve casing indicated generally in 
Fig. 7, by reference sign 17, includes the 
three ports 25, 26 and 27, in each of which 
there is a valve chamber. The chamber 28 
in the portion 25, of the casing contains the 

90 

valves 29 and 30. The valve 30 is in the 
form of a piston valve, and operates in the 
portion 31, of chamber 28, and is subjected 
to pressure on both sides thereof as will 
be more fully explained hereinafter. The 
pressure supply pipe 16, from the reservoir 
or other source 15 is connected to the por 
tion 25, of the casing, as at 32, and delivers 
into the chamber 28, the passage of the 
pressure medium into the chamber 28, being 

95 

100 

controlled by the valve 29. The pipe 15, 
which delivers into the tank 10, communi 
cates with the chamber 28, through connec 
tion 33, at a point between the valves 29 
and 30. The valves 29 and 30, are connected 
together by link 34, or otherwise, to move 
in unison, and said valves are arranged to 
seat in opposite directions, so that when 
valve 29 is unseated to admit pressure to . 
chamber 28, and thence to the tank, the valve 
30, is seated, and when the valve 29 is seated 
to cut off the supply of pressure to the valve 
casing from the soirce of supply, the valve 
30 is unseated to permit the exhaust of pres 

105 
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15 

sure from the tank 10, as will presently ap pear more fully. The casing may be pro 
vided with an opening in the side thereof, 
which is normally closed by a removable. 
plug 35, to afford means of access to cham 
ber 28, for inspection or repair. The cham 
ber of the portion 27 of the casing receives 
the pilot or control valves 36, 37. These 
valves are carried by a rod 38, which ex 
tends longitudinally through said chamber, 
and has one projecting end received within 
it removable cap 39, and carries adjustable 
stop atts 40. The cap 39 is provided with 
an air Veit 41 to prevent the accumulation 

120 
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of air therein to interfere with the proper 
operation of the device. The other project 
ing end of rod 38, is threaded into a boss 
On a coupling casing 42. Into a chamber 

5 of this casing extends freely the end of the 
foat guide rod 20, said rod being provided 
within or head 43, within said chamber, 
thereby allowing some relative movement of 
the rod 20 and the pilot valve rod 38, which 

taay be adjusted. The chamber in which the 
pilot valve rod 38 works is in communica 
tion by means of ducts or passages. 44, 45, 
the former opening from the chamber 28, 
outside of the vaiye 29, and the latter open 

5 ing into the chamber 31, in which the piston 
valve 80 operates. Also communicating with 
the chamber in which the pilot valve oper 
ates is a duct or passage 46, leading from the 
chamber 4, of the portion 26, of the casing, 

20 in which chamber a valve 48 operates. The 
duct or passage 47, is controlled by the 
valve 3, on the valve rod 38. The duct or 
passage 46, terminates in the chamber of the 
valve rod 38, at a point intermediate the 

25 passages 44, 45. 
its vaives 36, 37, operates in a stationary 
sleeve 50, on the inner wall of which is a 
longitudins groove or channel 51, so ar 
ranged that when the duct 44 is uncovered 

30 by the valves 36, a free passage for the pres 
Sure medium is provided from the supply 
connection 32, to chamber 28, through duct 
44, through groove 51, and duct 45, into 
the cylinder chamber 31, while a the same 

35 time this groove 51 is cut off from the ex 
haust duct 46. Wixen, however, the valve 
36, closes duct 44, the exhaust, duct is opened. 
The chamber 47, in the portion 26, of the 
valve' casing delivers through outlet connec 

40 tion 52, to exhaust pipe 23. The valve 48, 
which controls the exhaust pipe connection 
is so colaected with the valve 29, that, when 
the one yaye is seated the other is unseated. 
This is accomplished by means of a rod 53, 

| 

45 pivotally mounted internediate its ends in 
the casing and having connection at its re 
spective ends to the valves 48, and 29, or. 
to lugs or stems carried by said valves, 
whereby when one valve is seated said lever 

50 is rocked in a direction to unseat the other. 
This being the specific construction shown 
and which embodies the principles of my in 
vention as broadly defined in the claims, the 
operation of the valve mechanism will now 

55 be pointed out. " - a 
Suppose tha Sippy of pressure medium is 

cut dif, and the parts are in the positions 
occupied thereby during the time the tank 
10, is being filled with sewage preparatory 

6i to being discharged io. ha sewer. In this 
condition the 'g 5. is closed upon its 
seat. The ‘’aiye is unseated, the valve 

ilot waive rod 38, is 
rid the float 19, is 

Now when 

The valve rod 38, with 

8 

the level of the contents of the tank 10, reach 
| Such height as to cause the float 19, to raise 
the stop 21, or rod 20, the valve rod 38, is 
raised into the position shown in Fig. 5. 
This movement causes the valve 37, to close 
the port or opening of duct 46, into the 
chamber in which said valve and its rod 
operate, while at the same time the valve 36 
is raised to uncover the mouth of duct 44 
thereby allowing the pressure medium to 
enter. Thereupon pressure is admitted 
through du?t 44, the chamber of the pilot 
valves, channel 51, and duct 45, into cham 
ber 31, and, acting on the piston valve 30, 
which is of larger area than that of valve 
29, which is also exposed to the source of 
pressure, moves said valve 30 into its closed 
position, as seen in Fig. 5, the valve 29, at 
the same time, being raised from its seat. 
The pressure medium is thereupon admitted 
from the supply reservoir 15, or other 
source, through pipe 16, connection 32, the 
passage controlled by valve 29, chamber 28, 

SO 

35 

connection 83, and pipe 18, into the tank 10, 
where such pressure, acting upon the sur 
face of the contents of said tank effects an 
expulsion of the same through the discharge 
pipe 13. The unseating movement of valve 
29, causes a seating movement of the ex 
haust control valve 48, through the rocking 
lever 53. As the contents of tank 10, are 
being discharged therefrom by the pressure 
admitted, as just described, the float 19 is 
again descending with the level of such con 
tents. During this time the pilot valve 
stem 38, is retained in its raised position 
by the pressure exerted upon the under sur 
faces of the valves 36, 37, which thus serve 
as piston valves. In this manner I avoid 
entirely the use of springs or counter 
weights for retaining the valve rod 38 in 
its raised position. When finally, the con 
tents of tank 10, are sufficiently discharged 
the float 19 engages stop 22, and causes the 
valve rod 38, to be again returned to its 
initial position to cause valve 37, to uncover 
duct 44. This opens the chamber 31, to ex 
haust and instantly the pressure acting on 
valves 29, and 30, causes valve 29 to be 
seated and valve 30 to be unseated, the 
same movement of Said valves causing valve 
48 to be unseated. The result is that not 
only is the supply of pressure medium cut 
off but the tank 10, is opened to exhaust 
through pipe 18, connection 83, chamber 28, 

9) 

95 

05 

20 

chamber 31, duct 45, duct 46, chamber 47, 
and exhaust pipe 23. Thus the refilling of 
the tank 10 with the sewage or other con 
tents from pipe 11, is not opposed by any 
back pressure of confined air in the tank. 
From the foregoing description it. will be 

readily seen that I provide an exceedingly 
simple, efficient and inexpensive apparatus 
for removing and disposing of the sewage 
from buildings or for other uses and pur 
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65 passage, pilot valves mounted in the sleeve auxiliary chamber around the exhaust pas 

4. 

poses, which apparatus occupies but small 
space, and which is wholly automatic in 
action requiring no care or attention when 
Once Set in operation except to maintain the 
desired degree of presstre in the reservoir. 
It will also be seen that I do not require 
any delicate mechanisms which are liable to 
become worn or broken or to require fre 
quent renewals. ' w 
Having now set forth the object and na 

ture of my invention, and a construction em 
bodying the principles thereof, and having 
explained such construction, its purpose, 
function and mode of operation, what I 
claim as new and useful and of my own 
invention and desire to secure by Letters 
Patent is: 

1. In a sewage discharge system, a tank 
having supply and discharge connections, 
in combination with a pressure reservoir, and 
means for controlling the supply and ex 
haust of pressure to and from said tank, in 
cluding a casing having a chamber, a pipe 
connection from the reservoir delivering to 
the chamber, a pipe connection delivering 
from said chamber to the tank, and a pipe 
connection delivering from said chamber to 
exhaust, a valve seat formed in said cham 
ber, a valve mounted to move toward and 
from said seat to control the supply of pres 
sure to said chamber, a valve and valve seat 
to control the exhaust, connections between 
said valves to secure coincident operation 
thereof, a piston of larger area, than the 
pressure controlling valve and connected to 
said valve to operate the same, a cylinder in 
which the piston is mounted, a passage 
formed in the casing and delivering from 
the pressure connection to said cylinder, an 
exhaust duct delivering from the cylinder, 
pilot valves mounted in the casing for con 
trolling said passage and duct, a rod con 
nected to said pilot valves, and a float ar 
ranged in the tank to be operated by cihanges 
in the level of the contents thereof to operate 
said rod. 

2. The combination with a tank and pres: 
sure supply reservoir, and connections be 
tween then including a casing having a 
chamber, a connection delivering from the 
reservoir. to said chamber, a connection com 
municating respectively with the tank and 
chamber, and an exhaust connection to said 
chamber, a valve seat in the casing, a valve 
exposed to the supply pressure coöperatin 
with said seat, a piston mounted in the cas 
sing of larger area than said valve and con 
nected thereto, an auxiliary chamber formed 
in the casing, a sleeve mounted therein, pas 
sages formed in the casing and opening from 
the pressure supply to the interior of the 
sleeve, and from the interior of the sleeve to 
the piston, and to exhaust respectively, a 
duct formed in the sleeve around the exhaust 

937,784 

for controlling said passages, a stem con 
into the tank, and a float in the tank for 
operating said rod, 

3. A valve mechanism for sewage dis charge systems comprising a casing having 
a main chamber, a piston chamber and an 
auxiliary chamber formed therein, valve seats 
formed in the main and piston chambers, a 
main valve and a piston having a valve face and respectively coöperating with said seats 
the piston area being greater than the main 
exhaust connections, to said main chamber, 
a passage delivering from the pressure side 
of the main valve to the auxiliary chamber, 
a passage delivering from the auxiliary 
chamber to the piston chamber, and a pas 
sage delivering from the auxiliary cham 
ber to exhaust, pilot valves mounted in the 
auxiliary chamber to control said passages 
and means for automatically operating sai 
pilot valves. 

4. A valve mechanism for sewage dis 
charge systems conprising a casing havin 
main, piston and auxiliary chambers forme 
therein, supply, discharge and exhaust con 
nections for said main chamber, disk valves 
for controlling said supply and exhaust, con 
nections, said valves being connected for 
coincident move seat, seats with which said 
valves coöperate, a piston in the piston 
chamber having connection with the supply 
valve, passages formed in the casing and re 
spectively connecting the auxiliary chamber 
with the pressure supply, the exhaust and 
the piston chamber, pilot, valves in the auxil 
iary chamber to control said passages, a duct 
formed in the casing and leading from the 
ber passage, a rod connected to said pilot 
valves to operate the same and means for 
automatically operating said rod. 

5. in a sewage discherge system the com 
bination with a tank having supply and dis 
charge connections, of a pressure reservoir, 
a casing having main, piston and auxiliary 
chambers formed therein, a supply connec 
tion from the reservoir to the main chamber, 
a supply and discharge connection from the 

connection with the main chamber, a valve 
seat formed in the main chamber between 
the pressure supply connection and the tank 
and exhaust connections, a valve coöperat 
chamber and connected to the valve, a valve 
connected for coincident movement with the 
main valve, passages formed in the casing and 
communicating between the auxiliary cham 
the piston chamber, a duct formed in the 

S 

said valves being connected together, and 
valve area, pressure supply discharge and 

pressure supply passage to the piston cham 

tank to the main chamber, and an exhaust 

ing with said seat, a piston in the piston 

ber and the pressure supply, the exhaust and 

nected to said pilot valves, and extending 
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sage and communicating between the Sup- my hand in the presence of the subscribing 
ply and piston chamber passages, pilot witnesses, on this 30th day of August A. D., valves for controlling said passages, a rod 1908. 
connected to said pilot valves and extending THOMAS FERGUSON. 
into the tank, and a float arranged in the Witnesses: 
tank to operate said rod. NEwToN OsoNI, 
In testimony whereof I have hereunto set J. KLEIN. 


