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PAN FC Fi Y, UNITED STATES 
FREDERICK C. WEBER, CIJF INT35: Yy ZOEK, 

PUMIPING SYSTERI. 

3,336,079. specification of Letters Patent. Patenteå AIF, 20, i B145, 
âpplicatiom filled February 29, 1593. Seriai Fo. 680,684, 

To all whom it may concerm : * 
Be it known that I, FREDERICK C. WEBER, 

a citizen of the United States, and a resident 
of the city, county, and State of New York, 
have invented certain new and useful im 
provements in Pumping Systems, of which 
the following is a specification. 

In my prior Letters Patent No. 990,085, 
dated April 18, 1911, I have illustrated and 
described a pumping system wherein i have 
utilized compressed air and vacuum as a 
means for elevating water or other liquid 
from great depths. This system is particu 
iarly adapted for use in mines or deep oil or 
Artesian wells. In a later Patent No. 
998,059, dated July 18, 1911, I have shown 
the basic principle adapted for use in con 
nection with what I have called a suburban 
type or isolated pumpingplant. This latter 
type is also adapted for deep well pumping, 
but is of a type requiring more or less atten 
tion. The principles involved, however, are 
substantially the same as those set forth in 
the first patent above named, although many 
improvements are set forth in the later pat 
ent. In my present form, I have introduced 
many improvements designed to render the 
system entirely automatic and self replen 
ishing whenever any draft is made upon the 
system, and so long as pressure is main 
tained in the air receiver. The details of 
my present invention, H will now proceed to 
set forth. They are fully disclosed in the 
accompanying drawings wherein, 

Figure 1º illustrates the air reservoir, 
gages, and regulating valve, together with 
the pipes leading therefrom to the pump 
proper. Fig. 1º illustrates in the reversing 
valve and mechanism located at the top of 
the well tube. Fig. iº illustrates an inter 
mediate section of the well tube and its 
parts. Fig. 1º illustrates the bottom section 
of the well tube with the valves and the pip 
ing system. Figs. 1°, 1º, 1°, and 1º are to be 45 
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considered together as a single figure illus 
trating the complete system. Fig. 2 illus 
trates a vertical section of the regulating 
valve and its details. Fig. 3 illustrates a 
vertical sectional view of the reversing valve. 
Fig. 4 illustrates another view of the revers 
ing valve partly in section at right angles to 
the view shown in Fig. 3. Fig. 5 illustrates 
a sectional view of the diaphragm valve and 
its piping system, hereinafter more particu 
larly referred to. Fig. 6 illustrates a trap 
which may be used on one of the pipes, as 

hereinafter referred to. Fig. I represents 
the surface, intermediate, and bottom sec 
tions of a duplex System. Fig. 8 is a side 
plan view partly in section of one of the re 
versing valves used in the duplex system. 

In carrying out my invention, i make use 
of any desired or preferred air pumaping sys 
tem (not shown), for the purpose of main taining air pressure in the air receiver 1. 
Leading from this air receiver is the air pipe 
2, running to the reversing walive 3. In the 
pipe 2, i first interpose the pressure gage 4. 
by means of which the Bir pressure in the re 
ceiver i may be at any time determined. The 
ordinary globe valve 5 is also interposed in 
the pipe 2, for the purpose of shutting the 
air off from the system whenever desired. 
also interpose in the pipe 2, a valve 6, saidi 
valve being what is known as the straight 
way, type, for the purpose of regulating the 
size of the opening in the pipe Ž. There is 
also interposed adjacent to the waive 6, what 
I term the regulating Yaliye , the details of 
which will be hereinafter imore fully ex plained. 
The well tube consists substantially of a 

curb tube 8 extendiing down into the weil any 
desired distance, but usually down to some 
imperyious straštüm as rock or h?rdpan. At 
the top of the curb tube 8 is mounted a cap 9 
as clearly shown in Fig. jº. Vithia this cap 
and projecting above it is a Second Yvelil tube 
10, the latter extending do Win into the weil 
for a considerable distance, and being pro 
vided at its lower end with a coupiling nippie 
11, and from Said nipple extends a compara 
tively short reducing Tippie 12. Next fol 
iows the coupling nipple i3 secured to the 
reducing nippie i2, and into the lower end 
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of nipple 13 is screwed the by pass casting - 
14, said casting being provided with a sep 
arating diaphragm 15, and a reduced inter 
nally threaded lower end 16. This casting 
as clearly illustrated in Fig. 1° is provided 
with the passage 17 surrounding a portion 
of the diaphragm 15, said passage communi 
cating with the upper welli chaimber formed 
by the tubes 10 and parts 11, 12, and 13, all 
of which are in open communication with 
the lower pipe 18, which latter carries at its 
lower end the usuali ball valive and casting 
19. i also extend below ühe valve i9, a pipe 
20, said pipe extending nearly to the bottom 
of the weli chamber as cleariy shown in Fig. 
iº. Extending downwardilly from the cast 
ing 14 is the coupliag nipple 21, the latter 
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supporting at its ower end the tube 22, 
which latter carries the usual intake ball 

| valve 23. The ball valves 19. and 23 are sub 
stantially the same as the valves illustrated 
in my prior. patent above referred to, and 
need no specific description at this point. * 
Screwed upon the upper end of the pipe \, 

10 and resting upon the cap 9 is a second 
coupling 24, and from said coupling cap the 
air chamber pipe 25 extends downwardly, 
nearly to the lower end of the tube 10, and 
into the vicinity of the pumping water level 
as indicated in Fig. 1°. From the upper 
end of the coupling, cap 24 I extend the 
short nipple 26, leading to the standard T 
27, and from the latter, lead the disçharge 
pipe 28. Upon the upper i opening öf the 
T 27 is the gland 29, and through th? in 
terior of this gland 29, I extend the air pipe 
30, continuing the same down through the 
interior of the well tubes 8, 10 and 25 t the vicinity of the reducing nipple · 12, and 
at its lower end, Il provide the reducing nip-/ 
pie 31 fron which extends a shórt sectiopí“ 
of pipe 32, the lower end of whichí lattér pipe is screwed into the diaphragmi?, Š 
clearly shown. In this manner it will be, 
seen that the upper pipe 10 and the lówer - 
pipe 22 form chambers separated fromí éach 
other, by the diaphragm 15, and thått said: 
chambers have no communication with each 
other, except through the valve 19 at the 
lowermost end of the pipe 18. Upon the 
upper end of the pipe 30 I secure the T 33, 
and from its lateral opening 34, I extend a 
pipe 35 to the lower end of the reversing 
valve 3, as clearly shown in Fig. 1º. The 
upper opening of the 33 is provided with 
a g?and 36 through which extends the pipe 
37 down through the interior of the pipe 30 
to its lowermost extremity through the pipe 
32, Where it is screwed into a by pass 38 un 
the by pass casting 14 from which by pass 
leads a pipe 39 down to a point somewhat 
below the upper discharge valve 19. 
From the above described piping system 

it will be noted that the pipes 10 and 25 
form an annular chamber 40, closed at the 
top and open at the bottom. This chamber 
forms the air chamber, the purpose of which 
will be more fully hereinafter explained. In 
the discharge pipe 28, I may, if desired, in 
sert at the coupling 41" what I term a ca 
pacity disk, that is to say, a disk or dia 

5 phragm located in the discharge opening of 
the pipe 28, having a central aperture there 
through, which aperture has a diameter less 
than the internal diameter of the pipe 28, so 
that the capacity of the pumping system 
may be reduced below the normal capacity 
of the discharge pipe 28. The discharge 
pipe 28 leads to the closed house plumbing 
system, and it is to be understood that such 
system is normally closed and opened only 
when water is to be drawn from some one 

Ä25 to v v 
of the same diameter as the passage 46 and 
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of the faucets connected up with said dis 
charge pipe 28. As above inducated the pipe 
2 from the reservoir leads to the reversing 
valve 3 which is also connected bv means of 
the pipe 35, with the air line pipe 30. 

I will now proceed to describe the details 
of the reversing valve. This valve consists 
of the case 41 provided with the upper and 
lower coupling fanges 42 and 43, the latter 
affording means for connection with the air 
pipe 35. The interior of the case is divided 
into several chambers, first, the upper piston 
valve chamber 44 leading to the annular 
chamber 45, which latter chamber communi 
cates directly with the pipe 2 leading from 
the air receiver 1. This annular chamber 
communicates' with a cylindrical passage 46 
to a lower air chamber 47. in the center of 
which is located an exhaust passage 48, the 
latter leading out through the orifice 49 to 
the exterior of the case. Thé passage 48 is 
their díameters are slightly less than the di 
á meter of the upper chamber 44. The an 
nular chamber 47 is in direct communica tion ywith the air pipe. 35. Located in the 
chamber 44 and lower passage 48 is the spool 
piston valve 50. This piston valve consists. 
ofán upper head 51 neatly fitting the upper 
chamber 44, and a lower valve head 52, the 
latter fitted to the passages 46 and 48. The 
lower end of the head 52 is slightly conical 
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as at 53, so as to fit the valve seat 54. Com 
municating with the exhaust passage 49 and 
coupled to the fange 55 of the casting 41, is 
what I term a throttle valve elbow 56 hav 
ing the passage 57 registering and communi 
cating with the exhaust passage 49. The 
lower i opening of the passage 57 forms a 
valve seat for the puppet valve 58, the stem 
59 of which extends up through the body 
of the elbow, as shown and has at its upper 
extremity the pair of set nuts 6). Beneath 
said nuts and bearing upon the cup 61 is 
the tension, spring. 62. The tendepey of this 
tension spring 62 is to hold the puppet valve 
58 upon its seat and thus throttle the ex 
haust. i Hf desired, the throttle elbow 56 may 
be cónneeted by the pipe 63 with thê well 
curb pipe 8, as illustrated in Fig. 1, so that 
in case there should be any excessive noise 
it may be mufiledor any water drip will be 
discharged directly back into the well. 
Coupled to the upper end of the case 41 

through the fange 42. is the supplemental 
piston valve case 64. This latter case is pro- - 
vided with the upper piston and valve cham 
ber 65 and the lower valve chamber 66. 
The lower chamber 66 is formed by counter 
boring the lower - end of 64, screwthreading 
the same for a considerable distance and 
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then inserting the screvi-threaded thimble 67 
therein. This thimble 67 is provided with a 

. central aperture ö8, so as to form a com 
munication between the chamber 66 and the 30 
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pei, of which 
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?ocie - the 
5 3333 ency of which 

ES upora iis seat 
35 are: iocated 
5 and 76, the 
23 on the up 

S&C: ?H order to 
g acticia of the piston 
oli ühe ci až Maber . 65, i 
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i genç 75° leading to the 
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: 76; as shown ir Fig. IrgerTaent 81 is bearing 
agai Miški GY," er side oži tine aperture cap 
8Ô. The stema 78 extends upwardly for a 

40 considerabie distance and has at its upper 
- ir of Set. Kauts 82 beFeath which is 

Et spring 33, "Gvicii later bears 
ad upon the face of the cap 

80, y of his spring 33 is to 
4?, hoc te 73 i its Ruppermost position 

yith the En largement S. b&aring Upon ühe 
? : ? side of the cap 80, The tension of 
this spring 83 may be accBrately adjUsted by 
Ineas of the sei, nuutis 82. in order to form 

5{, a protection for gae sp?ing 83 and the set 
nuts 82. I provide a cap 84 screwing the 
same "upon the upper end of the cap 80, as 

ig, 3. From the chamber 
i dead a passage 

o a Supplemental 
i shown in Fig. 

describe ir 
and 3. 
pasSage 
tap to tie Sage Rny 
Yaere të W Riºj te di a, nee 
de "ay"e S9 Nºyfrica lat. y be regulated 
by screviziing tia? SRBme in or Out to increase or 

3? decrease the size of said, p2,Ss?gie. I also 

provide said passage 88 YWith a very SYBi 
went openilag 90 so tinat, yw heimeve itere is 
pressure within said passage 88, sTich pres 
sure will be equalized in the exhallist passage 
49 at the iower end of the exhallist, yalive 
also in the chamber 65 between the p 
75 and 76, and at the sarane time such pres 
sure will be gradually dissipated through 
the Small vent 90. 
The diaphragm yaliye 87 consists of the 

main casting 9i provided with the apertures 
"92 and 93, the former being connected with 
the pipe 86 to the upper end of the chamber 
65 of the reverse valve heretofore referred 
to. This passage 92 also communicates, by 
means of the dirip pipe 94 with the curbing 
Äube 8 so that any overfilow of water may 
pass through the valye 87 and find its way 
back into the weli. Hir, the pipe 94 I iocate 

g 7 the loop 94“ so as to forma a trap or water 
?eali, the purpose of whici, will be herein 
after explained. The lower passage 93 is 
connected directly with the central tube 37 
leading down into the interior of the air 
pipe 30 as heretofore described. Cervering 
šhe passages 92 and 93 is the flexible dia 
phragm. 95 held in position by the cham 
bered casting 96, the cihamber 97 of which 
permits the diaphragm 95 to have a consid 
erable moveïment therein, 
the chamber 97 is the pipe 98 connected to 
some part of the discharge pipe 28, as for 
example, to the horizontal branch of the "f 
27, and branch 99 where this pipe 98 leads 
back to the regulating valve 7. 
The regulating vai ve 7, shown in vertica 

cross section in Fig. 2 is as heretofore 
stated, iocated in the air pipe 2 leading from 
the air receiver to the reversing valve. This 
yalve consists essentially of the lower cast 
ing 100, the intermediate casting 101 and the 
lipper casting, 102. The lower casting 100 
is provided with the twyo chambers 103 and 
104, separated by the diaphragm 105, 
ing therein the passage 106. 
of the diaphragim 405 is formied into a valye 
seat 107. Upon the upper side of the cast 
ing 100 is secured by means of the flange 
bolts 108, the casting 101, said casting be 
ing provided with the valve chamber 109 
opening into the chamber 103 and separated 
therefrom by means of a gauze screen, 110. 
Within the chamber 109 is located the hol 
low valve plug 111, the lower end of which 
is provided with the leather packing 112, to 
bear upon the seat i f}. The upper side of 
the valve plug 111 is 3'ecessed as a 113, to 
receive, the compression spring 14, the up 
per end of which bears upon the under side 
of the puppet valve ili 5. The puppet valve 
stem 16 extends Upwardly through the cast 
ing 101, and projects into air upper chamber 
i 17 in said casting, through a packing 
gland 118, the latter being interposed to 
make the stem air tight, just above the 
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valve 115 is formed a valve seat 119. At 
the lower end of the small chainber 120, an 
exhaust port 121 leads from the chamber 
120 to the open atmosphere. The upper part 
of the casting 101 is hollowed out as at 122 
to form a shallow chamber. From this 
chamber the passage 123 opens communi 
cating with the pipe 99 leading from the 
pipe 98 heretofore referred to. T? 
ber 122 is formed by means of a flexible 

* diaphragm 124 made of rubber, specially 
treated leather or other material impervious 
to water. This diaphragm 124 is held in 
position by the flange 125 of the upper cast 
ing 102, by means of the bolts 126. Secured 
is - a downwardly extending boss 127 which 
extends into the chamber 117. Upon the 
upper side of the diaphragm is secured the 
fiat spring seat 128 with its upwardly pro 
jecting boss 129, for supporting the lower 
end of the compression spring 130. Upon 
the upper end of the spring 130 is located 
the cap 131 which has marginal slots taking 
over the internal guide ribs 132, so as to 
prévent the rotation of said cap 131. The 
compression of the spring 130 is effected by 
means of a screw 133, which is screwed into 
the central aperture of said cap, said screw 
being provided with a collar 134 which bears 
upon the under side of the domelike top of 
the casting 102. The upper end of the bolt 
133 projects outside of the dome and is 
squared as at 135, so that the bolt may be 
turned by means of a wrench when it is de sired to adjust the compression of the . 
spring 130. The plug valve 111 is made to 
move easily within the chamber 109 with a 
very slight clearance, so that air pressure 
coming through the pipe 2 into the chamber . 
103 may gradually find its way from said 
chamber i03 into the chamber 109, so as to 
equafize both above and below the valve 111, 
or if desired, the valve 111 may be made to 

* fit the chamber 109 quite closely and the 
leakage from the chamber 103 into chamber 
109 be provided for by a small by pass, at 
136. • , 

Having now fully described the structure 
of the various parts of my improvedpump 
ing system, I will Flow proceed to describe 
its operation. It will be understood at the 
beginning that the well, is comparatively 
deep and its upper end is suificiently en 
larged as at 137 to receive the parts of the 
structure illustrated in Fig. Iº, and that 
said enlarged upper end of the well is cov 
ered with the cover 138, while the pipes 2. 
and 99 lead laterally to the air reservoir and parts contiguous thereto above the ground 
level, such air. receiver being usually located 
in the residence or other building. It is 

65 

also to be understood that pressure in the 
reservoir 1, is to be maintained at a com paratively high point and that the degree of 
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such pressure will be registered upon the 
gage 4. With the valve 5 open, air pres 
sure will be admitted into the chamber 103, 
where it will pass beneath the vaive 111, and 
if there is normal air pressure in the cham 
ber 109, said valve willi be raised from its 
seat 107, and such pressure will pass from 
the chamber 103 into the chamber 104 and 
thence along the pipe 2 to the annular cham 
ber 45 of the reverse valve, thence it will 
pass down through the passage 47 through 
pipe 35, thence through the by pass casting 
14 to the liquid chamber formed by the pipe 
22. Normally the lower end of the pump 
tube should be immersed to a depth sub 
stantially as indicated in Fig. 1°. Under 
?uch conditions the water will find its level 
in the interior of the lower liquid chamber 
22, through the valve 23. The air pressure 
coming down through the pipe 30 and 
through the by pass casting 14, exerts itself 
upon the surface of the liquid in the liqüid 
chamber 22, with the result that the liquid 
or water is forced up through the inåterior 
pipe 20 past the valve 19 into the pipe 18, 
thence through the by pass casting 14, and 
to the upper pump section 10, and within 
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the chamber - 40. As above described, this 
inner, tuber 25 is in direct conmunication 
with the discharge pipe 28 through the T 
27. As the Water or liquid is forced up 
through the upper pump section, the air in 

* the annular chamber 40 formed by the pipe 
25 and the pipe 10 is trapped in such å man 
ner as to form a compression chamber. At 
the beginning, the discharge pipe 28 leading 
to the house plumbing system is left open 
until a solid column of water fills the dis 
charge pipe 28, and all of the various pipes 
in the house piumbing system. When the 
level of the water within the lower liquid 
chamber 22 drops below the lower extremity 
of the pipe 39, which of course takes place 
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only when some one or more of the faucets : 
connected with the house plumbing system 
is open and the pressure in the discharge 
pipe 28 correspondingly lowered, the excess 
of pressure in the liquid charaber 22 will 
force the waterº upwardly through the pipe - 

· *5 

diaphragm valve 87 through the passage 93. . . . . . 
39, the by pass 38 and the pipe 37 to the 
The upward air pressure in the pipe 39, 

the by pass 38, and the pipe 37, is partially 
balanced by the weight or head of the liquid 
in this column. It must be understood that 
this column has' a comparatively Sniall cross 
section. As the liquid level in the chamber 
22. lowers, air of course will hav? access to 
the ower end of th? pipe 39 and bubbles of 
air will shoot up through this water column 
superposed water ahead and not only pro 
dice a “ Water hammer” effect but also 
diminish the head and ovérbalance the pres 
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25 : 
and as they approach the top, will drive the - 

Sure on the opposite side of the diaphragm &9 
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95 resuliting, of course, in unseating the dia S? 

phragm and permitting this excess of pres 
sure to escape into the passage 92 thence 
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exhaust pa: 

through the pipe 86 to the chamber 65 at the 
upper end of the reversing valve 3. This 
action ít IRList be understood is very quick, 
in fact too quick for the excess of pressure 
to escape around through the pipe 94 to the 
upper end of the weil curbing tube 8. The 
loop 9” in the pipe 94 forming as it does, a 
water seal, also adds to the retardation of 
the fio YY of the excess of water through the 
pipe $94. This reikardation permits the quick 
aetion of the pressure through the passage . 
92, and pipe 86 to the chamber 65. Thê ac 
tion is somewhat similar to the principle of 
the“ water hammer,” which is produced in 
a pipe through which water is flowing, and 
suddenly stopped by the turning of a valve 
in such pipe. The frictionai resistance in 
passing the water seal 94“ adds materially 
to the effect of this “water hammer” action. 
inasmuch as the chamber 65 contains oniy 
atmospheric pressure below the piston 76, 
the quick “ water iaammer” pressure coming 
through the pijp? 86 yili suddenly depress 
the piston 76 against; the force of the com 
pression spring 83 and the ower end of said 
piston 76 will contact with the apper end of 
the plug piston 75. with the result of de 
pressing the vaive 70, from its seat 69 and 
thius venting the chamber 66. The sudden 
venting of the chainber ö6 willi gradually 
veint the chamber 4. in the reversing valye 
case and perimit the differential pressure 
upon the spooi vaive 51 and 52. to raise said 
valve off the ower seat 54. The raising of 
this vai ve frem the seat 54 willi first cut off * 
the passage 47 down through the pipe 35 and 
finaily, when said shoo! valve with the pis 
ton 5i has risen to the upper end of the 
chamber 44. the pipe 3? will be open to the 

age 49 through the passage 47. 
The spring 32 controlling the puppet valve 
58 is fordinarily comparatively weak and i 
sufficient (only to hold the puppet valve 58 in 
its seat, when the pressure in the passage is 
about 2 pºintis above atmospheric pressure. 
This results in the great bulk of the pressure 
in the pipe 35 throughout this system, being 
exhisted with cny the retention of about 2 
jpominis in the system. This 2 pounds excess 
of presistire now finds its way from the pas 
sage 4) tin'e u in the y pass 88 back to the 
chame' (375, v'ith the result that such pres 
suure is exerteci i pon the under side of the 
piston 73, així leing added to the upward 
tension by the spring 83 wii i result in lifting 
the piston 76 from the upper end of the 
piston 7:5 and theirely rei ieve the upper end 
of the vai ve sten 71 from the pressure due 
to piston 6. The air pressure however, in 
the ich River' 35 can only escape siowly 
t’oggi te vent (), so that ii, vili ve exer 
ed upon the Upper side of the plug pistoin 7ä?, 

E 

and as such pressure is dissipated, the Spring 
74 beneath the puppet valve 70 will slowly 
restore said puppet valve to its seat. This 
retardation of the valve ’70, I find of con 
siderable advantage, because otherwise, if 
the puppet valve were suddenly restored to 
its seat, it would result in the accumulation 
of the differential pressure in the chamber 
44 above the valve head 51 and consequently 
restore said valve to the position illustrated 
in Fig. 3, before the other parts of the struc 
ture had performed their necessary and 
proper functions. The spring 74 within the 
chamber 66 will now restore the puppet valve 70 to its seat and permit the air pres 
sure which has been trapped above the head 
51 and from the pipe 2 to gradually leak by 
the piston 51 through the capillary by-pass 
51" (the latter being considerably smaller in 
cross-section than 68) and restore the pres 
sure in the chamber 44. This willi result in 
the gradual lowering óf the piston 51 and 
a consequent, seating of the cone valve upon 
its seat 54 thereby reopening communica 
tion between the pipe 2 and the pipe 35. In 
the mean time, during the period of exhaus 
tion of pipe 35, the pressure having been 
removed from the surface of the liquid in 
the lower liquid chamber 22, the water in the 
well will rise therein, through the valve 23 
and seek its level within said chamber 22. 
With the pump tubes and the discharge it 
self filled with water and the house plumb 
ing system closed off, the entire system is 
ready for operation at a moment’s notice, 
simply by opening any one or more of the 
faucets connected with the house plumbing 
system by way of the discharge 28. Ordi 
narily slight drafts of water from the dis 
charge pipe 28 will be taken care of by the 
air expansion in the chamber 40 and the au 
tomatic valves will operate only when the 
levei of the liquid in the liquid chamber 22 
has dropped to a point below the ower end . 
of the pipe 39. 

I have described the initial operation of 
the system whereby the pipes are filled for 
the first time, thereafter with the pipes lead 
ing from the discharge pipe 28 ordinarily 
closed with only an occasional draft of 
water therefrom, the air pressure coming 
through the regulating valve and - the re 
verse valve 3 and the pipe 35, will gradually 
drive the level of the water in the liquid 
chamber 22 downwardly and force the water 
up through the interior pipe 20 past the 
valve 19 and up into the discharge 28. 
When, however, this. level has been forced 
down below the bottom end of the pipe 39, 
the automatic operation will take place as 
above indicated, but the initial charging of 
the systen with \vater, as above described, 
wiii compress the air trapped in the an 
nullar chamber 40 formed by the exterior - 
Éube 10 and the interior tube 25, and 
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thus form a compression chamber in the 
upper end of the system, whereby the nor 
mal water pressure in the house plumbing 
systemu will be maintained substantially tani 
form and produce a continuous flow which 
would Gilherwise be intermittent. Ín prac 
tice, air chamber 40 may be slowly ex 
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halusted of its air by leakage through imper 
fect, joints of the structure, so that it be 
commes quite important that means be pro- i 
vided whereby the air in this chamber 
should be replenished. In order to meet 
such a cindition, I provide a smail aperture 
140) in the water line pripe 20 below the valve 
19 and at, a poliit on a level with the lower 
end of the pipe 39, so that whenever the air 
pressure in the diuid chamber 2:2, forces the 
water leve dowy to or below such a perture 
140, tlhe air will have access to the interior 
of the pipes 20. This air, under the heavy 
pressure º to which it is subjected, will pass 
through the apertre 140 and trickle up - 
past the valve 19 through the water column 
to the upper water cha uniber formed by the 
pipe 1{, In order to prevent the air bulub 
bleS from rising into the water discharge 
pipe 28 through the pi pe 25, I provide a de 
fector l-41 notanting the Sanne upon the pipe 
30 just beneath. the ower extremity of the 
pipe 25. In this manner, the rising bubbles 
will be directed into the annular chamber 
?0, between he pipes 10 and 25. In this 
manner li ami able to maintain the normal 
stupply of air in the chamber 20 against any 
lea kage through imperfect joints. N 

it is possible for this means of replenish 
ing the air in the chamber 40 to supply more 
air than is necessary for actual practical 
use, and in order to dispose of any surplus 
air, that is, more than is required for main 
tajning the uniforna pressure in the cham 
ber 40, i provide a ?val aperture 140' in 
the side of the pipe 25 at a predetermined 
height above º its lower end, so that when 
the 
forced below the aperture 1-0' the surplus 
air wil escape into - the discharge pipe 28 
and the pressure within the chamber 40 
will be córrespondingly - reduced. Inmedi 
ately upon venting the chamber 40 through 
th? aperture i 40' the lievel of the water in 
said chamber will rise i tintil equilibrium is 
again restored?. When water is drawn from 
the discharge pipe 28, it might be thought 
that the air pressure“ in the chamber 40 
would not operate to continne he disciarge 
of water after the level in the chamber 40, 
has passed below the perture 140'. This 
is not the (case, for te reason, that Yvlnen 
vya ter is dra yw'n from the disclinarge pipe 28, 
it is under w lat i may be considered two 
heads of pressire, namely, that in the cham 
»(e“ - ?) ; in that whic coinnes throgin the 
pipe 35 into i ne li tidi hamber 22. Con 
siderable ill:1 fits of water may be tanke fron 

to form the goose neck 9-!“. 

wate“ level vithin the chamber 4-0 is . . 
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the discharge pipe 22 and the expansion of 
tihe air in the chamber 40 will follow the 
liquid level therein, below the aperture i 40' 
to a considerable distance before any con 
siderable amount of air in the chamber 40 
will haye had time to escape through the 
aperture 140', so that, practically the entire 
length of the pipe 25 may be utilized as a 
compression air chamber. . 

In order to insure suficient water friction 
in the pipe 94, i have, as above indicated, 
interposed the water seal or loop 94“ in the 
pipe 94. Under ordinary circumstances, 
where the water lift is not too high, i find 
that this means affords suficient water fric 
tion in the pipe 94. it may be desirable how 
ever, under certain circumstances to pro 
vide additional means of producing fric 
tion in the pipe 94 and to this end, i may 
interpose a trap substantially as illustrated 
in Fig. 6. in this case the pipe 94 enters the 
apper end of cylindrical chamber 94º. The 
lower end of thais chamber receives the lower 
section of the pipe 94 and such pipe extends 
up into the chamber 94º for a considerable 
distance. and then is turned back upon itself 

At the very 
uppermost part of the turn in the goose 
neck 94º. I locate a minute vent as 94“. 
This trip serves the same purpose as the 
doop 9-4 and its action is substantially as 
follows: 
The surplus or overflow of water from the 

va ve 87, it will be remembered must be dis 
posed of, and yet it must be retarded in 
its discharge. In Fig. 1º the structure is 
shown as depending solely upon the friction 
of the water in the pipe 94. in Fig. 5, ito 
add to this friction and formn a water Seal, 
the loop 94, is inserted, but where increased 
friction is desired, the structure in Fig. 6 
is used. Water from the pipe 9-4 is diis 
charged into the chamber 94º. This chaia 
ber being hermetically sealed otherwise than 
by way of the inlet pipe 94 and the dis 
charge goose neck 94°, the air which the 
chamber contains munst, upon the accumula 
tion on F wafer therein, find an outlet through 
a stata ili vent 9-!“. No siphoning action of 
the goose neck however, takes place until 
water has accumulated in the chamber to . 
a height above. the tipper turn of the goose 

S ) 

iù 

neck 94º, at which point the accumulation : 
of the water in the chamber 9-Lº. above the 
vent 9-4“ will discharge, and thus leave the 
t'ap ready for immediate action at any time. 
'fhe vent 94º prevents siphoning after the 
levei of the water goes below said vent. 

It may be and frequently is advisable for 
the water, pressure in the house plumbing 
System to be registered, and in order to pro 
vide such means in a convenient loetijon. - 
place the registering gage 1-42 in the pipe 99. 
‘’his gage, it will be noted, will register ald 
o? the fluctuations of the pressure in the dis 

20 : 
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*charge pipe 28, which of course meains the 
ater pressure in the house plumbing sys 

for example, ai: 
isolated tam 
S 

tein, above ground. 
The interposition of the regulating valve 

is for the purpose of shutting off the air 
preSsire from the air receiver 1, from the 
pE:Maping system at times when excessive 
radits gre not Made upIOT!, the discharge pipe 

it is a fact 
SystEINS, it is 
pipe joints 

watel' tight, eakages in - 
gìa ces frequientiy occiar and 

it is in Order to reitain tine air in the reservoir 
and prevent its slow leakage, by Yya he 
pipe 2, beyond the regulating vaive '7 and the 
discharge" passage 49 to tie egli aust vent 90, 
through imperfectly operating valves or the 
like. Åt Such times the pressure in tie house 
pilnmbing or closed service pipes will be 
naintained by the acclimated pressure in 
the ai' chamber 40, and inas much as the wa 
ie' in the house plumbing System is trapped 
above tihe va ve 19, sucia pressaire will meet 

or even ordinary drafts tipon the same. 
Yihen, however, such drafts are sufficient to 

reditlice the leveli of the water in the lower 
iiq77irid chamber 22 below the lower end of 
the pipe 39, then the a toimatic action, as 
heretofore described will take piace, and the 
Supply of air under pressure will again be 
admitted to the system. The purpose of the 
regulating valve 7 is to stop off the air from 
the pilnping System after the same has been 
SApplied with an initiali charge and then per 
mit that charge to be exhausted to a certain 
point, thel) a new charge of air is adfinitted 
to the system from the receiver i. In this 
maner, the air receiver, into w?aich gCes the 
principal cost of Timaistenance, is isolated 
from the pumping system, excep?i at times 
Yhen the air il said system, needs repriem 
ishing. 

Á S hitherto described, by pumaping system 
is applicable to wellis of ordinary or m?diuma 
depth ; but in order to adapé, iš ?o vºye is Qf 
g2'Cater depth, i fiind it advisabierto eiew te 
the Wate' from the weli by stages and for 
ÉRÈ, F'ERS On the duplex fortin, as ilustrated 

SG that for the duplex system the valves 3 
and 3* are so interconnected as to operate 

th? Same in purpose and arrange 
shown in Fig. 1°. in practice I find 
able to provide a safety vaive 160 at 

to prevent overch? Fging the 
pipe 2 is le?i From the above 

161, said á being con 
g. 7 to the pair of regu 

2 fin These regulating 

parts 
ihdown in F 

: 

7, and the pipè 99 with its gage 

SINHe is the regu 

aäiting Yawe 
changes or 
described iii de 
Tie 7?ly? 33 

to thê 
YY ay of } * 
versing vaiye 3* is e Upper 

System. 'i?the 
t?e oYº; er end of thí i ch iq 

te valiy; 

S& S î. 
From tie 3: -- 
charge pi 33 
This tan is 
may iiize 
tank for SU 

40. Film 
lead the pijp 
the i ose piiri 
The Ekhas?, i 

3* leads i 
the same cha: 

the Upper pa 
its Axis ëshirolü?gi 
Sets tapo the ower vaiº; 
practice hoyyever, te parë 
shown in Fig. 7. The ini 

tion of said parës i 
Secured to the 

is the yalive casti 

rasting 64 into the fang 
41. The ower end 
conterbored to forn; } 

De castiin 
e charaber 
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the lower end of which is screwed the cap 
67" centrally apertured as at 68” to form a 
communication between the chamber 66” and 
the chamber 44. The valve seat 69” is pro-. 
vided in the upper end of the chamber 66' 
for the reception of the puppet valve ’70’, 
said valve b?ing guided by means of the stem 
71“ in the casting 6'4" as shown. Directly 
above the puppet valve 70' is iocated the 
small chamber 72^ and leading from it is an 
exhaust passage 73 to the open atmosphere. 
The stem 71? projects into an opening 65’ 
which opens laterally outside of the casting. 
The spring 74", located within this chamber 
66’ Serves to hold the puppet valve 70' upon 
its seat. V 

Adja?ent to the opening 65“ I locate the 
bell crank 134 with one arm thereof project 
ing into the chamber 65" for contact with 
the upper end of the valve stema 71“. . Å cor 
responding bell crank 165 is connected to the 
twin reversing valve in identically the same 
manner and for the same purpose. These 
bell cranks, 164 and i 65 are connected to 
gether by the rod 163 so that they operate 
in unison but in opposite phases; that is to 
say, when the inwardly projecting arm of 
the lever 1634 swings down to depress the 
valve 70', the corresponding inwardly pro 
jecting arm of the bell crank 165 is raised to 
permit the seating of the corresponding pup 
pet valve in the other reversing valve mech 
anism, and vice versa. In order to prevent 
accidental displacement of this toggle link 
and lever arrangement, i provide a collar 
167 upon the middle portion of the link 166, 
said collar being V' shaped in cross sectio??, 
for coöperation with the Vf shaped spring 
snap 168, which is secured in place by means 
of the bolt 162. From this construction it 
will be seen that the toggle lever and link 
mechanism will shift so that the collar 167 
will first be upon ole side of the spring snap 
168 and then tapon the other, the spring serv 
ing as a yielding means for preventing acci dental shifting of the parts. 
The casting 64” is provided with an upper 

chaimber 65º for the reception of the pi 
76”. This piston is slightly different fror? 
the corresponding piston ilustrated in Fig. 
3, inasmuch as it is provided with a valve 
76º pon its upper end for coöperation with 
the valve seat, 73°, the purpose of which will 
be hereinafter fully described. The piston 
7e3” is further provided with a depending 
stem 76“ which passes through ara aperture 
in the casting and extends into the chamber 
G5’ in position to engage the inner arm of 
the toggle lever 1634. I provide the chamber 
(3:5º with a lateral discharge ºr exhaust open 
ing 74º to correspond with the passage 88 of 
the valve shown in Fig. 4. In Fi?. ? I have . 
shown this opening as connected across to 
the corresponding' ópering in the reversing 
vali'ye 3°, by means (if the pipe 88º vyith t. 

pisten . 
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connection -88º down from said pipe 88* to 
to the exhaust T 56’. In the pipe 88° is a 
minute vent 90'. , , 
Above the valve 76º the valve stem 78” 

extends for a considerable distance through 
the plug 80” which closes the upper end of 
chamber 65º and is provided at its upper end · 
with a pair of adjusting set nuts 82' for the 
purpose of adjusting ̀ the tension of the 
spring 83 in exactly the same manner as the 
corresponding parts illustrated in Fig. 3, are 
operated. The upper end of the chamber 

70 

35° is closed by the casting 80' in which the 
valve seat 768 is formed. The valve 76? is 
for the purpose of closing off the chamber 
65º from the pipe 86”. Reference to Fig. 7 
will show that the 'pipe 37’ is coupled di 
rectly with the pipe 86” and that in the pipe 
86” I have located a T 86º with a drip pipe 
86°. The corresponding pipe 86º leads into 
the valve 87” which as above described is in 

- 87 illustrated in Fig. 5. v 
It is to be understood that each of the 

valves 31 and 3º may be provided with a side 
passage 88 leading from the exhaust passage 
49 up to the upper castings 64” in the same 
manner as is shown in Fig.4; but in such 

all respects th? same as the diaphragm valve 

80 . 

85 

90 

case, I would dispense with the pipe 88° and i 
its connection with the exhaust T 56’. I 
prefer however, in the duplex system to omit 
said side passages 88 from the valves 31 and 
3*, and use as a substitute, the pipe 88° with 
a connection 88° to the i 56 and locate in 
said connection a needle valve "as 89' for 
throttling the retained two pounds of pres 
sure from the exhaust T 56’. - The latter 
construction is solely for the pufpose of re 
ducing the number of parts to be looked 
after i and adjusted. This duplex system 

95 

0) 

05 

operates as follows: Air pressure is admitted 
from the receiver 1. through the regulating 
valv? 7 to the T 161 where it is admitted to 
the chambers within the valve casting 41” to 
operate zi? substantially the manner de 
scribed din connection with the reversing 

110 

valve illustrated in Fig. 3. It must be un 
derstood that one or the other of the puppet 
valves 70' of the reversing valves 31 and 3º. 
will be un?eated thereby permitting the cor 
responding upper chamber 44' to 
through the orifice 68' and the exhaust open 

5 

be vented 

ing 73’. At such time the spool valye cor- i 
responding to the valve 50 will be raised so 
as to.-exhaust the corresponding liquid cham 
ber 22“, or 22°. In the position of the part 
shown in Fig. 7 the lower chamber 22' is 
being exhausted of its air throfigh the corre 
sponding pupF 35' and reversing valve 3. 
"This will permit ni iniux of water from the 
weli past the valve 23’’ into the lower cham 
ber 22”. Simultaneotišly with this operation 
the corresponding puppet valye 70’ in the 
reversing N M 

lated pres fire in the corresponding chamber 
ve 3* is cielsed and the accumul 

20 

25 , 

130 
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20 
except by way of the upper liquid chamber 
22” and its discharge pipe 18º. Moreòver, I 

* find that the method aboye described for re 
plenishing the tank 28º with air, by way of. 

, the pipe 37° and the small aperture 140º, is 
adequate. However, in case, the two stages 
are separated, as in the case of their operat-: 
ing in separate wells, I may if desired, pro 
vide an aperture in the short section of pipe 

10 below the valve 19” corresponding in all re 
spects to the aperture 140? in the pipe 20”, 
so that this replenishing of the chamber 28°, 
by th? means illustrated, would be substan 
tially, the same; but such a structure would 

15 be substantially the same as that illustrated 
in connection with Figs. 1º, 1°, and 1°, and 
the two wells would each have a duplicate 
of that structure. The duplex reversing 

| valve in such a. two well system would be 
20 substantially the same as that illustrated in 

Figs. 7 and 8, except that each of the valves 
3 and 3º çould be provided with the dia- . 
phragm valve 87”. 
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exhaust passage therein, with a throttling 65 
valve in said exhaust passage. . . . 

4. In a pumping system, the combinatio?i of 
a source of fluid pressure supply, a source of 
liquid supply, a liquid chamber, a valved in 
let, cònnection from said liquid supply to 70 · 
said chamber, a valved and normally closed 
discharge pipe leading from said chamber 
to a level higher than that of said liquid 
supply, a reversing valve for admitting pres 
sure supply to said liquid chamber, said 75 
valve actuated by differential pressure from 
said fluid pressure supply to exhaust Said 

I have not shown "the two dirip pipes 86º. 
25 and 94 as connected back to the well, but 

it should be understood that these pipes may 
be connected back so as to discharge into the 
well in * the same mai?ner as the pipe 94 
shown in Fig. 1", if ?esired. These changes 

30 of parts to meet different conditions in prac 
tice, I do not regard as modifications in any 
respect, buit consider them as part and parcel 
of the entire structure and to be used as and 
where conditions may require. 

35 I claim, 
1. In a pumping system, the combination 

of a source of fluid presi?ure?upply, a liquid 
chamber having inlet ad discharge valves, 
a reversing valve for admitting fluid pres 

40 sure from said supply to said chamber, and 
for exhausting said pressure therefrom, and 
means for throttling the exhaust from said 
liquid chamber. · 

2. In a pumping system, the combination 
45 of a source of fluid pressure, a iquid “ham 

ber, inlet i and diffyg valves. for said 
chamber, a reversifig valve for admitting 
pressure from said supply toº and exhausting 
the same from said liquid chamber, and a 

50 differential pressure operated means actu 
ated by the lowering of the liquid in said 
liquid chamber to admit said fluid pressure 
to and for actuating said reversing valve to 
exhaust the pressure from said liquid cham 

a pumping system, the combination 
ource of flúid pressure supply and a 
of liquid supply, a liquid chamber, à 
inlet connection between said chamber 

indsaid liquid supply, a normally closed 
ischarge. pipe leading from said chamber, 
eversing valve for admitting fluid pres 
resfrömsaid fluid supply to said liquid 

hamber, said, reversing valve having an 

fluid pressure from said liquid chamber, and - 
means for creating said differential of pres 
sure for actuating said reversing valve. . . 80 

5. In a pumping system, the combination 
of a liquid chamber having a valved inlet 
and a valved discharge pipe, a reversing 
valve for introducing air pressure to and 
exhausting the same from said chamber, 85 
and means for actuating said valve operated i 
by a differential of pressure between said 
discharge pipe and said liquid chamber. 

6. In a pumping system, the combination 
of a liquid chamber, a valved inlet and a 90 
valved and normally closed discharge pipe 
for said chamber, a valve for exhausting the 
pressure from said chamber to cause an in 
flux of liquid thereto, through said valved 
inlet and for permitting fluid pressure to 95 
said chamber to cause a discharge of the 
liquid therefrom, means actuated by the dif 
ferential of pressure between said discharge 
pipe and said liquid chamber for actuating i 
said valve to exhaust said liquid chamber. I 100 

7. In a pumping system, the combination 
of a liquid chamber, a valved liquid inlet 
and a valved and normally closed discharge 
pipe having a valved connection with said 
liquid chamber, a reversing valve for ex- 105 
hausting pressure from said chamber to 
cause a rise of liquid therein, and for admit 
ting pressure theireto to cause a discharge 
of liquid therefrom into said discharge pipe, . 
means comprising a diaphragm valve oper- 10. 
ated by a differential of pressure between 
said discharge pipe and said liquid chamber 
to admit accumulated pressure from said - 
liquid chamber to actuate said reversing 
valve. 115 

8. In a pumping system, a valve, means 
for permitting fluid pressure to actuate said 
valve to admit such pressure to the pumping 
mechanism, and differential pressure actu 
ated mechanism for operating said valve to 120 
exhaust said pressur? from said pumping 
system anda valve for throttling the ex 
haust of said pressure from said system. . . 

9. In a pumping System, a reversing valve 
comprising a valve case having finlet, dis- 125 
charge, and exhaust passages therein, dif 
ferential piston and valve chamber? connect 
ing said several passages,Yâ diffèrential pis 
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ton valve within said chambers, means for 
permitting fluid pressure to actuate i said 
differential valve to open said inlet, ?o said 
discharge passage, and siranalitaneously close 
said exhaust passage, and means for per 
mitting an external differenfiai of pressure 
to actuate said valve to elose said iliei; from 
said discharge passage and open said dis 
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charge passage to Said exhasë passage, and 
means for throttling said exhaust, passage. 

10. In a pumping systema, a reversing 
valve, gravity means for actuating saidi valve 
to admit fluid pressure to the pumping sys 
tem, a differential pressure piston connected 
to said valve for releasing accumulated 
pressure upon the tupper side of said piston, 
to cause the sane to actuate saidi first named 
valye and thereby exhaus; the pressare frona 
said system, and means for retaining a por 
tion of the pressure within said systeia. 

11. in a pumping system, the combination 
of a source of fluid pressure suppiy, a liquisi 
chimber having indet - and discharge vives, 
a reversing valve for admitting pressure 
from said Supply to sáid chamber and for 
exhausting said pressure there from, means 
fog autpmatically regulating the admission 
of fluidº pressurè from Šaid supply to said 
reversing valve;. and means for throttling 
the exhaust from said liquid chamber. 

12. In a pumping system, the combinatiom 
of a source of fluid pressure supply, a liquid 
3.hamber having inlet and dischargi: valves, 
a reversing valve for admitting pressure 
from said supply to said chainba? and for 
exhausting saidi pressure therefroi, Mineins 
for retarding the exhaus, from said liquid 
chamber and Fieans for utiiizing the retard 
ed exhaust pres: Are for retarding the actual 
tion of said reversing yaive to readmit, pres 
siure to saidi chamaber 

3. In a pluimping Systein, the combina?ion 
of a source of fluidi pressure stapply, a liquid 
chamber haying iniet, Riad discharge valves 
for said chamber, a reversing valve for ad 
mitting pressire from said supply to and 
exhatisting the sane from said liquid cham 
ber, means for retarding the exhaust, from 
said chamber and meas for utilizing said 
retardied exhaust to retard the readmission 
of pressure from said supply to said liquid 
chamber. M 

14. in a pimping system, the combination. 
of a source of fluid pressure supply, a liq 
uid chamber having inlet änd discharge 
valves, a reve'sing valve for diMinitting pres 
sure from said sirpply to and for exhausting 
said pressire therefrom, means for arrest 
ing the compiete exhittist of pressure from 
said liquid chamber and means for utilizing 
said arrested exhaust pressure for retarding 
the actuation of said reversing valve to re 
admit pressure from Said supply to Said liq - 
uid chamber. 

i5, in i a pumping system, a differentiali 65 
pressure and gravity actuated valye com 
prising a vaive case having a pressure inlet 
port and an exhaust ottet port, 2. service 
pipe and a valve cha Maber therein, a valye 
in saidi chamber in a positioi ?o normally 70 
close the same from saidi : i pGirt, mìÉ 
whereby pressure may gra y fill A 
chamber above said yaliye aad ëhereby 
equalize the pressure thereii, with thai: be 
low said vali’ye, a restricted exhaust parë 75 
from said chamber above saidi valve, a piip 
pet vaive controlling said exixa:St Pol: , and 
differen?ial pressure ac?T?ated Finecialinisia for 
operating said puppet, valve to open Said 
exhaust port, whereby a graduksi 8 { 
of said reversing yaive virili c: 
porö, l-and sinultaneclusiy ope: 
pipe to Said-exhaust. Fort. 

6. In B, puninging syst 
pressure ånd, gravity ac V 85 
prising a Yalve case having a, presstre Ma?et 
port and an ekimatist ottie, port, 3 Service 
pipe and a valve ca FNBEF št. i 
said chamber in a position o in G'maii” close 
the same from said inie? port, meams ywhere- 90 
by pressure i-aa" graduatiy fill said cha Tiber 
above said valve and ähereby equalize the 
pressure. Åker'ein Twith that below" said vaY7e, 
a restricted exhasë, port for saidi cha MabeF 
abo?e Said valve, a puppe, yaive controliing 95 
Šaid exaust, port anti differential pressur 
actuate.mechanism foi º operatifig said i Tip - 
pet valve to open i saidi exhRL YY729 
by a gradai operation of 
"alve will close said iniei, pº {}{} 
neotsy opera sai service 
aalust port, and imeans fo 
cosing of said pilippe, vai 

17. ili a pimping Sys 
pressure and graviëty G5 
prising a trave case hrv. 
port and an exilia-List CT3, 
pipe and a vaive chamber i a Ya Y'e ir: 
sæid chamabær in a position te HC:ruma y ciose 
the samme from saidi i fili vºvere- i 10 
by pressure mai g i C:iM 
ber above said vai ve 
the Pressure herein YYY 
vaive, a restricted exhaust 
chamber above said valye, a pipet ya?ye 1.5 
controlling said exhitlist Grë and diferen - 
tial pressure actuated mechanism for oper 
ating said puppet valve to open saidi exaust, 
port whereby a graditia i operaitie35. Cf Said, 

thereby ? ? Italize 
said 

Dort, for i said 

reversing walive will close said inlet, port and 12e 
simultaneously open said service pipe to : 
said exhaust port, and R in Fºotkie vive con 
nected to said exhallist, por for reining a 
portion of the pressure Within said service 
pipe. s - 25 

i8. In a pumping Systein, the combination 
of a source of fluid pressure suippy, a liquid 
chamber havi ing : ille, and discharge vaives, 

  



upon the liquid in said discharge 
10 

Supply: 

15 

23. 

| 2 

means for admitting fluid pressure from 
said supply to said chámber and for ex 
hausting said pressure therefrom, a dis 
charge pipe connected with said discharge 
valve, and a compressed air chamber asso 
ci?ted with said discharge pipe for main taining substantially a uniform i pressure 

RÄR and means for automatically. replenishing - the 
air in said chamber from said fluid pressure 
i9.In a pumping system, the combination 

of a source of fluid pressure supply, a liquid 
chamber having inlet and discharge valves, 
means for admitting fluid pressure º from 
said supply to said chamber and for ex 
hausting said pressure therefrom, a. dis 
charge pipe connie?ted with said discharge 
valve, and a compressed air chamber asso 
ciated with said discharge pipe. for main 
taining: “substantially, a uniform i pressure 
upon the liquid in said discharge pipe, and 
means for replenishing the air in said com 
pressed air chamber:from said liquid cham 
ber, for maintaining the pressure in said 
compressed air chamber against leakage 
therefrom. 

| 30 

20. In a pumping system, the combina 
tion of a liquid chamber, a valved inlet and 
a valved discharge pipe for said chamber, a 
valve for exhausting the pressure from said 

- chamber to cause an influx of liquid thereto 
through said valved inlet, and for. admit 
ting fluid pressure to said chamber to cause 

85 the discharge of . the liquid therefrom, a 
compressed air chamber connected with said 
discharge pipe, and means for admitting 

; compressed air from said liquid chamber to 
40 

45 

50 
haust, from said liquid chambers. • 
of a source of fluid pressure supply, a plu- - 

55 

60 

said compressed air chamber by way of 
said valved discharge pipe, for maintaining 
the pressure in said compressed air chamber 
against leakage therefrom. • , ” 

21. In a pumping system, - the combinti 
tion of a source of fluid pressure supply, a 
plurality of liquid chambers each having 
inlet and discharge valves, a plurality of 
reversing valves º for admitting fluid pres 
sure from said supply to said chambers, and 
for exhau?ting said pressure therefrom al 
ternately, and means for throttling the ex 

22. In a pumping system, the combination 

rality of liquid chambers each having inlet 
and discharge valves, a reversing valve for 
each - of said chambers for admitting pres 
sure from said supply to and exhausting the 
same from said liquid chambers alternately, 
and a differential pressure operated means 
actuated by the lowering of the liquid in said 
liquid chambers to admit said fluid pressure 

- to and for alternately actuating said revers 
ing valves respectively to exhaust the pres 

i 
- sure from sajd liquid chambers. ---- 
- 23. Ini? pumping System, the combination 

an exhaust passage therein leading 

1,186,07o 
of a source of fluid. pressure supply, and a 
source of liquid supply, a plurality of liquid 
chambers, valved inlet connections between each of said liquid chambers respectively 
and said liquid supply, a normally closed dis 
charge pipe leading from each of Said cham 
bers, a reversing valve for each of said liquid 
chambers for admitting fluid pressure from 
said fluid supply to said liquid chambers re 
spectively, said reversing valves each having 

to a 

76 

75 

common exhaust discharge, and a throttling. 
valve in said exhaust discharge. 

24. In a pumping system, the combina 
tion of a source of fluid pressure Supply, a 
source of liquid supply, a plurality of liquid 

80 

chambers, valved inlet connections from said - 
liquid FREY to said chambers respectively, a valved and normally closed discharge pipe 
leading from said chambers to a level higher. 85 
than that of the liquid a supply, a reversing 
valves for admitting pressure, from said 
pressure supply to said liquid chambers re 
spectively and alternately, said valves ac 
tuated by differential pressure from said 90 
fluid pressure supply to exhaust said pres- : * 
sure from said liquid chambers respectively, 
and means for creating a differential òf 
pressure for actualing said reversing valves. 

25. In a pumping system, the combination 
of a plurality of liquid chambers each hav 
ing a valved inlet and a valved discharge 
pipe, a reversing valve for each of said 
liquid chambers for alternately introducing 
air pressure to and exhausting the same 
from said chambers respectively, and means 
for actuating said reversing valves operated 

95 

100 

by a differential of pressure between said 
discharge pipe and said liquid chamber. 

26. In a pumping system, the combination 
of a plurality of liquid chambers, a valved 
inlet and a valved and normally closed dis 
charge pipe for each of said chambers, a 

05 

valve for exhausting the pressure from said : 
chambers, a valve for each of said chambers 
for exhausting the pressure therefrom to 

| 0 

cause an influx of liquid thereto through. 
said valved liquid inlets and for permitting 
liquid pressure to said chamber to cause a i 
discharge of liquid therefrom, and means 
actuated by the differential of pressure be 

115 

tween said, discharg? pipe and said liquid . . . 
chambers for actuating said valves to ex 
haust said liquid chambers alterantely. . . 

27. In a pumping system, the combi?a 120 
tion of :a plurality of liquid chambers, a . . . 
valved inlet and a normally closed discharge : 
pipe haring a valved connection with and . 
for each of said liquid chambers, a valve for : . 
each of said liquid chambers for exhausting 25 
pressure therefrom to cause a rise of liquid . . 
therein, and for admitting pressure thereto 
to cause a discharge of liquid therefrom into 
said discharge pipes, means for actuating 
said valve operated bý a differential of pres 
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said inlet ports respectively, means whereby 
pressure i may gradually fill said chambers 
above said valves, and thereby equalize the 

10 

15 

20 

25 

pressure therein with that below said valves, 
a restricted exhaust port for each of said 
chambers above said yalve, puppet valyes 
controlling each of said exhaust ports, à dif 
ferential pressure actuated mechanism for operating said puppet valves to open said 
exhaust port, a connection between, each of 
said puppet valves to cause the same to op 
erate alternately, whereby a gradual opera, 
tion of one reversing valve will lose its inlet : 
port, open its service pipe to its exhaust. 
pórt, and simultaneously operate the othe . 
reversing vålve to open its inlet port and 
close its service pipe from its exhaust port,.. 

the alternate clos- ** and means for retarding 
ing pf said puppet valves. 

37. In a pumping system, the combination 
of a pair of differential pressure and gravity 
actuated valves each comprising a valve case 
having a pressure inlet port and an exhaust 
outlet port, a valve chamber therein, and a 
service pipe connected thereto, a i valve in 
said chamber in position to normally close 
the same from said inlet port, means where 
by pressure may gradually fill said chamber 
above said valve and thereby equalize the 

30 

40 

45 

pressure therein with that below said valve, 
a restricted exhaustº port for said chamber 
above said valve, a puppet valve controlling 
said exhausti port, and differential pressure 
actuated mechanism for operating said pup 
pet. valve to open, said exhaust port wherebý a gradual operation of said reversing valve 
will close said inlet port and simultaneously " 
open said service pipe to said exhaust port, 
means. connecting said reversing valves for 
causing the same to operate alternately, a 
common exhaust pipe connected to each of 
the exhaust ports of said reversing valves, 
and a throttle. valve connected to said ex 
haust pipe, for retaining a portion of the 
pressure within said service pipe. 

38. In a pumping system, the combina 
tion. of a source of fluid pressure supply, a 

50 

pair of liquid chambers each hävingile 
and Schiff valves, means for alternately admitting fluid pressure from said supply 
exhausting said pressure therefrom, a com 

- mon discharge pipe connected with each of : 
said discharge i valves, a compressed air 

55 

- means for matang 
chamber associated with said discharge pipe, 

substantially a uni 
form pressure upon the liquid within said 
discharge pipe, and for automatically re 

68) 

85 

. , plenishing said pressure from said liquid 
chamber. 
| 39. In a pumping system, the combination - 
of a source of fluid pressure supply, a pair 
of liquid chambers each having inlet aihd 
discharge valves, means for admitting fluid 
pressur? from said Supply to each of said 

1188,070. 
chambers alternately, and for, exhausting 
said pressure from said - chambers alter: nately, a eommon diseharge pipe connected 
to said-liquid chambers, a compressed air 
chamber associated with said discharge pipe 
or maintaining substantially a uniform 
pressure upon the liquid in said discharge 
pipe, and means for automatically replenish 
ing the air in said compressed air cham 
ber from said liquid chamber, for maintain 75 : 
ing. the pressure in Said liquid chamber against leakage. 

40. In a pumping system, the combination . 
of a pair of liquid chambers, a valved inlet 
and valved discharge pipe for each of said 
chambers, a valve for exhausting the pres 
sure from each of said chambers to cause 
an influx of liquid thereto from the cor responding valve inlet, and for admitting 
fluid pressure to each of said chambers to 
cause the - discharge of liquid therefrom, a 

80 : : 

35 

compressed air ?hamber connected with one 
of said discharge pipes, and means for ad- - . 
mitting compressed air from one of said 
liquid chambers to said compressed in air 
chamber by way of the corresponding valved 
discharge pipe for maintaining the pres 
sure in said compressed air chamber against. 
leakage therefrom. 

41. In a pumping System, the combination 
of an i air chamber, a liquid chamber com 
municating with said air, chamber, an air 
pressure supply, and a liquid discharge pipe 
leading from said air chamber, means for 
admitting air pressure from said supply to 
said liquid chamber to force the liquid there 
from into said air chamber to compress the 
air therein, and i automatic i means for re 
plenishing the air in said air chamber from 
said supply by way of said liquid chamber. 

42. In a pumping System, the combination. 

9 

95 

100 : 

of an air chamber, a liquid chamber com 
municating with said air chamber, an air pressure supply, and a liquid discharge pipe 
leading from said air chamber, means for 
admitting air from said air pressure supply 
to force liquid therefrom into said air cham ber, a by-pass leading from said liquid 
chamber to said air chamber for replenish 

y ing air therein. 
to each of said chambers and for alternately . " 43. In a pumping system, the combination 

of an air pressure supply, a liquid cham 
ber, an air chamber in communication with 
?aid liquid chamber, a discharge pipe lead- 120 
ing from said air chamber, means for sup 

110 

115 

plying air from Said pressure supply to said 
air chamber, by way of said liquid chamber, 
and means for discharging a surplus of air 
therefrom through said discharge pipe. 

44. In a pumping system, the combination 
of an air chamber, a liquid chamber com 
municating with said air chamber, an air pressure supply, and a liquid\discharge pipe : 
leading from said air chamberto said liquid 
chamber, to force liquid therefrom into said 

126 

130 

  

  



?em, An overf6YF fio? pipe iedling 
systema, i ciose?i cham 

g Viši saidi pipe, and a dis 
ciha Haber, Said 

sipiko bend therein, saið 
- a ying a trainte Yent at its id chainber, LipperTrinist poiTat for pre yeni ing the siphon 

Éioia viš?. Sidi ing ºf the liquid accanislated in said chani 
ber Lelo Y the point, ºf stid bend. 

48. iii :: pt?. Filipping systein, the combina 
tion. Gi: A SGüirce Q: Lid pressure supply, a 

ma said Supply to said chamber, Greguia iting vaive being i controlled 
tin'oigh, differenitial air i pressitare betwSen 

discla arge line and the fîuid 
Maay Be discharge Joie 

išstillia, iš pipe. V T » ---- : ---- 
Sisäer, Éiri? COM 32 9. I B, pimping syster, ?Në tornabiiaiiioT 

:SSEure surpeily, S, iigid 
- Erdi discºrge Waves, 8 dmitting pesSUiTe 

šsici chamber and Insans te 
{ es:SUV Te therefrera; saidi S?. roilied through 

its tappe: endi, Rindi havig. 

iiquid chamber having iriiet and discharge - 
vaives, æ, regulatifig valiye for a?imitting 
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- '' 3. Kà Cé Tre 3eYven, WTF ater in 

, , () säili ini si?? fiuid pressLa Fe ! ye in 

ag ifronH. my where); i have hereunto s?ü ge pije 26?ih ?iary of February, 19i2. 
f : diaph FREDERICK C, FIEBER. 

  

  

  

  

  

  

  

  

  

      

  

  

  

  

  

  

  

  

    

  

  

    

  


