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- My mventlon 1elat{-‘*s ‘m }:memlmtm 1_11,1111135 7
~ of the class disclosed in- my prior -Pa,tent_--?- :
While

e tor

- No. 1,428.291, o ._%rmlted July 18, 1929,
- the invention is - parbeulally “suitabl
“faucet control and 1S5 nﬂnhullmhf adapted
" to a single eylinder pump it is to be under-

- stood ihat the invention is not limited to

' .'-alwh use or such pfu:tluﬂar’ embodiment..
-~ As explained in said prior patent, one of
10
- cylinder faucet: (*omml pump
- pump be able to fill

be as short as possible in order to avoid

m the steddv Hm'v chambel WhT{Lh 18 used on
the discharge line. In said pwm“pﬂent 3!

‘relatively Jar oe ex hqmt port is provided and

this. exhaust port
alve seating W1th pwssnre s0-as 1o remain
tight.

..'wammtlon of 21 pressure bm this entails

to open such a poppet valve.
arrangement is highly advanﬁmou

that if a weldmw |
_,_V‘ilve for 1 nsuring hﬁhﬁlo%q of the valv e th@
pulling of the v*ﬂve 0;“

30
~ the exhaust valve. As -
o those skllkd in the art
s essential to maintaining the mhm*a St mh*

35 -
| Izmventmn 18°a

e Vi eldlllﬂ fac

_-quch valve closed
~'balanced differential pressure motor.
- ':'__f - leﬂm o face be 1“)1'01?.1616(1 on the wﬂvej
7 and it is to be: Iﬂlf]et‘ stood that this is not

- place or stress th
40

45

- such as t(} tend to c]f?‘ I ﬂle V‘ﬂvo 1;0‘“

~ the valve starts to open.
50

of such port.

_-iiho fundamental requirements of a single
is that the
apidly -so that the .
intermission between dis (‘*I‘ml‘sao strokes shall
valve
Q. qmck and posttive 1’110&01 _
valve i both 1ts oljuunw and its dﬂsmﬂ.
I beheve that T'am the first to use
B slmhtly open poppet valve as snap acting o
closing fumther comml Vqlve (}1

f%’i(‘i}'mﬂ of ANV Subcstanim] anwmﬂ of svater .

" motion.

s obstructed: by & poppet
- for opening - . - _
The admission Vah*e is ]11‘11:1@ pr@ferablv_
~with a metal face so that its opening
*'-fmm?ec; away from its s

A hl ce valve is essential for rapid

th(} IBC}H]TQIUGIﬁ oT" ]'{11‘1111;?@]1}r “T@dt ]30“?'61'. .
While this
T find
~that 1t has one qtrnr:*tm' 1 dlfﬁmlw namely
face be emp]owd on the

~occur only duri ing the brlef periods that the
“exhaust’ valve is open.
‘however, must be tight because it holds the
s well known to pneumfttlc pressure’ Whﬂe the pump stands

ne T,Tleldll’lﬂ‘ valve face

clﬂél]l"i‘%f ‘Illt&l"ll‘ﬂ nres-.
“sure tends to tear ﬂ}e valve face loose irom'

tight where the same is ot considerable size.-
‘One of the novel features of the present
_ alve emplevmﬂ a yvielding
. face and seating ngainst pressure so that
"'013{31'111'1,% (*}f “ihe v ﬂve dgeg 1]{}1; LG‘HC-! tO dis- '_;'1% Cﬂllbit‘lﬂtldu"ﬁ?’ d]ﬂ_’elent fl"{}]f]'l and &Il 1m-
' To hold
I emplojr A 1ot mall v un-
‘HBven
';’:Eeﬂtm es and improvements which will be
‘apparent from. the followuw qpemﬁmtmn

T'Emd ‘the claims.

| valves and their control or o

'”iabqo]utely essential to the practice of the
Invention, very small clearance of the exhaust
~ valve is requued for suitable operation be-
~cause the stresses upon the valve face are

W’h%}l--

f”H*e s openedj &uc,h valve mu&t be mﬂ‘«”ed

At the same time I empkw the admission
e as a snap actuating ¢

means for c

he same.

Wmcomm A%ExGMOE TO. NﬁTIONﬁL BRARKE

‘a considerable distance away from the port.
“to insure f*lemanfe and - continued - opening
“In the valve of my present o
“1nvention onh?" 2 small travel of the valveis
.:116(_6%5313/ to secure- complete @11(1 ﬂdequ&te------'*-":'”*"“
opening of the same. R o
~This opening of the exhaust valve I secure
'.by a low level control which changes the
“pressure candﬂmn on-the di ‘Tereutml pres-
sure motor to a sufficient degree to permit
the exhaust valve to move to open position... -
85 ..
evice vo impart
to the exhaust

seat agamst pr easure'__ 5_
“may be relatively small to secure this snap

action whmh I ‘have mentmned ‘No diffi-
cultv is encountered even 1 the admmswn .

valve leaks shightly since such leakage can
80

~under- plef-:c*me as 1s 1"equned bﬂ;r faucet
---_'_icontrol o - -
Furthermore I WlSh to pﬁmt out’ thflf ae-
cordmn to my present invention the mode

The ez xhaust valve'

of" opemtmn of the admission and exhaust

operating motm‘

j:)rowﬂment upon ‘ihe dewce shown 111 my
prior: pa,tem

~Incidently there are a ﬂumbm“ of Gther

In 01“1:161"10 acqiﬁmt fhoqe “"LIHEEI n the

art with the imanner of constructing and op-

erating a - device embr}dvmﬂ my - 11'1%11#1011' o
100
ic embod1~ |

T shall now describe. in G(}]lﬂLLLlOH with the
u SER '1(‘('0111]3,;11‘1?111%_dmwmﬂs a cs.pe,m
0 - Tt will be understood that in the prior ' -
 construction where the 3?1@1(:1111;; hce of the
B -.eﬂla,ust valve tended to tea:r' Iﬁﬂse ‘15 ﬂle

111e11t thereof.
~In the dl"angS' |

I‘mure lis a lonmtudmal vertlca] seotmn'_'{,' a

90

05



'cn_-- R

.”;'—'."throuﬁh the head and upper part Of the
“'_pump valve of a device embodying my 111-?

ventlon |
Fig. 2 is a Vertm%l 101101t11d1nal section of

'-the 10We1 and. foot portlon of the same;

Fig. 3 is a plan view of the pump shown

'm Tloures 1 and 2;

10

Fw’ 4i1s a sectlon taken thr ouﬂh the head

B on the line 4—4' of T10

5 is a similar sectlon thmuoh the |
~draws up the head and foot (,auimn' members

T‘lg

-head taken on the line 5—5 of Fig. 3:

Fig. 6 is a horizontal section thl()uﬂ‘h the

. head taken on the line 6—6 of Fig. 1;

15

920

25

Hig. 7 1s-a section taken throu0h the héad

- on the line 7—7 of Fig. 3;

I‘lo* 8 15 g horlaontal cmss sectlon taken

- on the line 8—8 of Fig. 1 shomng the high
level contf-ol valve;

Fig. 91s a horuonta,l cross section t:lLLI]-

on the line 9—9 of Fw 2 showmn the low

'__-_level control valve in pl‘m Yiew ;

Fig. 10 1s a fragmentary veltle‘ﬂ section
of the. Valve box t‘lken on the line 10—10 of
Tlﬂ‘ 9; |

I‘m 11 is hommntal tmmverse section

of the V‘I]_Ve box t“tl{@ll on the hne 11—11 of

.."-:__'I‘lg 25

._-12-—-—-—12 of If1g. 2 showing the connection for

30

I‘lﬂ* 12 1S a SlIIlll‘ll‘ view: aLen on the line

low level control of the. vftlve operatmﬂ

~motor; .%md

Flo 13 is an BlBVﬂtiOI’l‘ll view of Lhe main

.vahfes and the stem therefor. _
~ The pump which I have illustrated com-
.prlses primarily the head member 1 which
1s preferably made of a brass or bronze

~casting, the foot member 2 which is prefer-

~ably. of like construction, and the barrel
- member 8 which is pre"fel ably a piece of s
“seamless tubing.
‘ably cored and machined to. pzomde the
“various sockets, passageways and chambers
~hereinafter more specifically described.

40

45

The head castmﬂ 1 15 suit-

The

toot casting 2 is similarly cored and ma-
chined to promdu an 1nlet passage and valve

seat for the admission. of water into. the

 pumping chamber 4 which is the space de-
fined between the head. and foot members

- 50

55

60

1 and 2 andc enclosed by the barrel 3..
able ring gaskets 5

and 6 are engaged by
the upper and lower ends respectively of

.the tube or sleeve 8 to form a fluid tight
The head and foot casting membel S
1 and 2 are held upon the ends of the tube'

joint.

or sleeve 3 by a central water discharge pipe

7 which at its upper end is thl@ﬂd@d mto
- a suitable pipe socket formed in the lower
face of the head casting 1. This water
‘discharge pipe T commumcates at 1ts upper
“end Wl‘th a water discharge passagewav 8
as will be more clear from I‘lom es 1.4 and
- 6 and it terminates in a pipe qochet 9 at the

top side of the head casting 1 into which

- pipe socket the water dlschm ge pipe from

the pump 1S threaded

socket 9.

port 25 1nto a pocket 26 which
nicates by way of a passageway 27 with the

Ssuit-

1ng portion 34 of the :
at the Gppoﬂie end 1t bears against the cen-

1,658,031

The lower end of the water discharge
pipe 7 is threaded into a pipe socket formed
1in the upper side of a valve box 10 shown
more clearly in Figures 2, 10 and 11. This
valve box casting Tas a thlmded socket 11
at 1ts lower end into which there is threaded
the stud or pin 12. 'This stud or pin 12
passes down through ‘1 central axial hore
in the foot nwmbm 2 and miend% there-
through to receive the cap nut 13 which

upon the ends of sleeve or barrel member 3.
A switable screen which may be made of
perforated 511@91: metal or the like 1s held n
place under the cdge of the nut 13 and
covers the intale passageways 15 which are
formed in the foot casting. These inlet pas-
sageways 15 termunate 1n the inlet {]IGLI"
valve port 16 which port is annular and
has concentric L:;mta COY uml lJ\ t-_ Ye
check valve 1T7.
may be made of har d 111bbe1 or a suif able
molded composition such as bakelite. Tt is
guided upon a tubular guiding member 18,
the lower end of which is a continuots
sleeve ﬂ]l(}.:lfdtd mto a goelket 19 and the
upper end of which consists of thice arins

“having suitable lues 20 for Lmiting the up-
lift of suid inlet check

ward movement or
vahe

The head (,astmn I eontamms two pipe
sockets 21 and 22 1n addition to the pipe
The aodw 21 conununicates with
an 1nlet passagew Ay 28w hich leads into a
valve pocket 24 and then through a valve
]()Cnﬁ"t COLNIL-

interior of the pumping chamber 4. Thus
said pipe socket 21 is adapted m be connected
by suitable pipe to a source of pressure fluid
such as a tank of compressed anr.  The sockei
22 18 admted to be connected to an exhaust
pipe leading to atmosphere. This socket 99
connects b}f way of a short passageway 28
into a valve pocket 29 and through a valve
polt to the pocket 26 which (011111111111?{1{0%
also by way of passageway 27 with the in-
terior of the pumping chamber 4. An ad-
sission valve 30 and an exhaust valve 81 are
mounted upon a common stem 32 with a
spacing sleeve 33 between them.  This spac-
Ing sleeve bears at one end against the nmd
dmission valve 30 and

tral hub portion 35 of the exhauvst valve 31
and 1t has an extending fla nge 56 wilceh par-
tially overhangs the yvieiding valve face 57
The admission mlw 20 fits closely on the
reduced portion (} the stem and bears against
a shoulder 38. Hut 39 is threaded upon the

end of the stem 82 <o as to draw the uklmu:-.:,

valve against the sleeve 33 and this in turn

against “the ad Jacent end of the admission
valve 30 and the admission va ]w S0 agaimst

the shoulder 38'to {orm a rigid unita 'y strues

llﬁ“'

ot

8(}
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~ture.

: 1_,355,931“ B

~same in the mﬂmfh I&ﬂ concentric bore of the

 exhaust

10

~illustrated one thi ly s

15 sufl
- closing of the ‘Hh‘m
“Since compressed air is admitted upon the
back of the admission valve 30 it Wlﬂ be ap-
preciated

port 42.

uetun
ccond of an inch travel
iclent to secure bOlﬂ}:}]Bi{‘* opening and
30 and 31 alternately.

18 short tmd m the sti

that considerable force is required
to pull it from its seat and also that ‘-Z(JﬂEﬂd

erable force Wﬂl be ]unﬂbd to hol (1 the ex-

haust valve 8 31 closed againsl its sea

~tor 43 which is adapted to operate the com-

25

“when th{., 11qmd has
pumping chamber and for t:lm ting the valve -
~structure to the exhaust pos I'UE}I.’L when the 4
‘substantially
This differential pressure motor 43

Spumping
_emptled

pound valve structure anc which motor48 is
- confrolled by means res }Jcmnwe to high and-..
~to low level in

the' pumping

ve to- :—,1611'11451011 position
substantially ﬁlkd the

shlftmo the

chamhber has been

- comprises a- cynndm or chamber 44 fo: medd
~-1n the head 1, one side of said chamber bmnn

35 three conical head screvs
~apparent from Figuves 1 &11’1 1.

‘plate 45 has a central boss 4

closed by the ﬁulde plate 45, this
~ being held in a sutable _-}mi by means of
46 as will:be more
The guide
47 which is drilled |
to provide a loose or so called “gl

'- --.Wlth the S‘rem 5»3 Th]
40 8

5 ing chamber.
" ten 1wls along ¢
~ phragm ch.mlhw o1 p(} lwt 44
“passageway 60, p{:ad%:{,,i (; R ot
and through thu port 63
the pumping chamber.
~ mner end of said leakage passageway rvesults
in an accumilation of. pressure i ¢
- sage or chamber ¢
‘member 49 to ad:

18 closed by
~diaphragm is clamped about. its edges by
~ means of thecap or head b0, this ¢ 11’) or head
~ being (,lepcd on by ;1\ 1‘11&&!}111@ serews Bl
“asindicated in T 101re 3,
is apertured at- its center a:mi he 1nner edu{,b'

s ‘respectively.
o

g;:;mde phte

oppy” it
the stem

1{)(}:‘5L ht {}

mude plat{, 40 pz {mde, ::;-hﬁ,{...,ﬂh.-_ma, passage-
way for live: ir drom the live air admission

32, ﬂl?"Ollﬂh the dia-
down the
- past Lhe vaive 64,
3 into. the interior of

the sten

4, WhT At ilaumtea the. mi}t(:ﬂ

ther side of the chamber 44
a flexible diaphragm 49 which

chamber. The o

are clamped between flanges 52 cﬂld 53:0f the
diaphragm support or- p]aio H4
This diaphragm ssupport on

plate 54 ha,s a (,L,ﬂttrfll 1:}0,5:-.: Whu,h 18 L];ue&dul

| Fhe 0‘111(1& pmtmn 34 ﬂf the %d:m]q sion
' }v‘ﬂve 30 has suitable wings or lands 40 which
care guided in the Lylmdmceﬂ PASSAZEWAY
formed between the valve pocket 24 and the -
pocket or Lh:lﬂ'lb&“ 26.
Jarly has wings or lands 41 whmh guide the

L stem: d

The sleeve 83 siml- . & b{:}ss formed 1

. will ‘be observed ﬂmt"_ :
‘the travel of ‘Hﬂ mmpﬂmﬂ valve structure
e which T have

{"h..;lbﬂl‘ 4 for

93 thr ough

18 Sl

47 of the
port - 64.

mim}pmm of the in-

sald pas-
lever 1s raised to its U[J]_}{:’l‘llli}bt position.
nit Hve air to the pumping

he fh“rﬁﬂu ageFie! 49

and tﬂut 55

“to receive said mlt 55. This boss is threaded '
“upon ::a, reduce& threaded portion a8 of the

The outer reduced end 5T of the

stem 32 passes thirough a guiding opening in
the cap 50 the fit of said
reduced end 57 in the U‘Uldlﬂﬂ' opening being -
loose or what 1 18 Lnown as a “Sloppy” fit.
biasing spring is mounted in the hollow stud
_;im*med on piate member 54 and is supported
upon the boss formed on the cap member 50.
The function of 'thls biasing spring is to hold
ﬂl{, campmmd vaive structure in the position
~shown 1n Fig. 1 when there is no pressure
‘upon the pump so that an orderly sequence
of operations may be established.
~brasing spring holds the admission valve 30

A

normaﬂy clo:sed and the exhaust valve 31 nor-

- mally open when there is no pressure upon
“Lhave

the pump, ‘the pump will fill with water as
: 20 provided ther Pim e a. ::hﬂ’m ntial p} essure mo- -

soonas it is submerged and it will at once be

s applied. -
The Clldlllb@l 44 Wthh 18 fc)rmed on th(,

back side of the diaphragm 49 communicates -
o0

at all times with the admission passageway
the vestriction formed by the

j-1{}4:}%{* it of the stem 82 in the guiding plate’

-"The connection betw eern the valve pock-

| @t 24 and said chamber 44 is restricted but it
cient for the purpose of operating the
“wotor as will be-apparent later.
‘ber 44 has an exhaust opening cmnpl'lsuiw
| ﬁljﬂaaﬁalt}exvay GO
ably formed by di 1111110 through a casting,

Tk

This dmm-
(see Figs. 6 and 7

which tel'mmcttes in a valve ponket 61 which

Since the

7) 1}1efel-"

B (O

S0

--_;1‘eanly for operatum A8 So0n as the pressure -

]Q:m

poclket is closed by a valve plate and bracket

A valve port 63 s

ball check v thm 64 1s adapted to obstruct
are formed on said plate member 62 and this

lever member 63 has a pin 67 which enters
the port 63 and holds the ball check valve

valve 4. The outer free end 68 has a boss
or L;tl‘id 69 which is adapted to engage the

under-side of the h{ﬂad casting 1 When the

1t

vill be noted that the lever 65 surrounds the
water:discharge pipe 7 and the outer end 68

The upper. “end of ‘:wrlld float 70 bears a
rubber buffer memper

ralve. (4

A’ swinging lever member 65 is
‘pivoted to the arms or brackets 66 which
port 23 in advance of the admission valve -
30 and its seat 25 to the interior of the pump- -
This le ka}{, passageway ex-
G4 off its seat. : The lever 65 is made rela-
“tively heavy 5o that its outer free end 68
~overbalances the short end which bears the

‘pin 67 to insure automatic opening of said

71 adapted to engage *
sa1d outer end 68 of the lever *Go when water |
‘rises in the pumping chamber so that the
may. rlmp to its seat by gr avity.

~member 62 clamped to ﬂle lower surface of
tiie head member 1.

formed through said me, member 62 and a

1403
lllﬂ |

115

s 10 position to he engaged by the traveling
float member 70 which is ﬂmded upon S‘le
‘water discharge pipe 7. L -

The rubber buffer 71 serves the dual pur pose

of plm*{,ntuw ha,m.mu ing f:wamst, the lever



' e T '
\ —
T )

68 when 'Watel | :ffT

s the pmnpnw chamber
-and also it serves as loading for the float 70
to give 1t suflicient W{JIGIIL to oljem..,e the low
level control valve as W"ﬂ be described later.
Assuming that the valve 5L1ucmle and
(hapln‘aﬂ‘m and other parts are in the POosi-
tion :shown in Fig. 1 and qumnewﬂd .:,.,11 18

supplied thmwh the passageway the

~leakage of eompleagod air past the bealmn
47 on the stem 32 enters the Chmvbel
exhausts therefroin intothe top of the pump-

14 but

~ing -chamber 4 because the valve 64 is held
away from - 1ty seat and p‘ms«smu cannot

30

Caccumulate inthe chamber 44,
as the foat 70 rises and permits the v al*re Gt

~ to seat, pressure bhuilds up in said chamber
44 until the total press
phragm 1s
the admlsslon valve 30 whereupon the entire

‘this pressure acting upon the valy

- 4 drops with the 1e5111 that
~longer supports the outer end
65 and check valve 64 is opened.

NOW as soon

ure upon the dia-
the pressure upon

oreater ﬂldll

structure 1s snapped to the left, as viewed

Fig. 1, opening the admission valve and clos-
- 1ng s the exhaust valve.
admitted to the pumping chamber 4

Lave air 1s thereupon
and
rapidly,
31 tend-
1ng to open the same but 15 ine: Lmu.,.lml be-

builds 1ip a pressure therein T{?W

~cause of the pressure of live air upon the
right-hand - side of the
Water is ther eupon expelled from the PUmp-
1ng chamber as “will be explaimed 1aie1j and

chiaphragm 49,

the level of water in the pumpmfr cha mbu
the float 70 :

ot the le ver
However,
that the pressure froin the

1t W’ill be noted

- pumping chamber 4 then freely communi-

40

“cates with the diaphragm chamber 44 on the

right-hand side of the dmphl agm 49 so that

“the same pressure which tenm to push the

exhaust valve off the seat also acts on the

diaphragm 49 tending to hold the exhaust
valve upon its seat.
the parts, and particularly of the areas in-
volved,
.-phragm_ 49 is substantially in excess of the

The proportioning of
18 such that the area of the dia-

area of the exhaust valve 31 with the resuit
that there 1s a larger force tending to hold

the exhaust valw cloged than to open 1t.

The net result 1s that the exhaust valve re-

mains closed.

The diaphragm ch‘imbel 58 :tormed on the

Jett-hand side of (:haphmum 49 ag viewed 1n

&
L

Figure 1 communicates with the outside
pressure, which is usually the pressure of
“submersion, throungh the loose
the reduced stem 1301%1011 37 and the guid-
~1ng boss in which 1t lies.

fit between

Normally, there-
fore, the pressure prevailing in chamber 58

188 1elat1vely low hyleSL&LlC pressure not
much more than a few P(}Ulldb “above
mospheric pressure.
ber communicates by way of a passageway

at-
This diaphragm cham-

78 formed in the lower part of the cap mem-

ber 50 and an extension thereof 7387 formed
Jinthe metal of the head member 1.

A short

sageways 78 and 73’ to bridge the gap «

threa dec

charge pipe 7 and the outer end S8 of tl

memper
ble wire spring in the shape of a hair pin is

ported bv spider arms 99
'Whlbh plate is clamped upon the outer sur-

seat 102 formed thereupon.

'bj, said valve 7.

1,858,081

upple 74 teleﬂwpea in the parts of the pas-
aused
b"‘i”' the dlaphl aom 49.
scal to be made around the DASSRZeWR

(3-73" and also a tight seal about the Mrw
of said diaphragm 49. The passagewsy 75
m - turn (;01'111'nh.nic ates throngh a central
axial pipe 75 which at 1ts upper end s
mto a socket formed in the metal
of the head member 1 and which at ifs
lower end 18 threaded mto a nut 76 n the
lower part of the valve box. This pipe 75
wineh 1s preferably a length of small diam-
eter copper tubing, extends substantially
axially of the water dischaipe 1}111:;* O down
through said valve box 10 past (he water
discharee check valve 77 .,1.1_1{_1_ _1;11{) the Tower

part of said boss 10 where o pocket (77 13

tormed for vecerving the wnut 76, The
threaded stud 12 threads into the lower cud
ot said pocket 777 closing ol the same.

The nut 76 15 & cap nut having a series of pas-
sageways 18 theret hrongh, sa ud vassaoew 1yS

puml‘ttmw communication bvtwwn 1]1 ]mw
70 and the wmterior of the pocket 7 The
pocket 777 In turn communlicates JL.].}U'U;.:.].I 3

_l()ll'fjontd] passageway 79 and s vertical
passageway 80 with a valve port 81 formed
in the removable seat 82. This seat 82 is
pressed into a counterbore formed in the
enid of passageway 80. Thig valve port 81
1s controlled by a swtable valve formed of o
yielding dise 83 held by a clamping
in the short end 85 of the valve operating
lever 86. This lever 1s pivoted on lugs 87
torming a part of the structure of the valve
10. "Fhe central part of the lever 86 1w
hollowed out to surround

the water dig-
118
plate
A st

lever is acdapted to engage the lower
39 of the float meniber 70,

shown at 90. This spring is fastened Dy
shouldered screws 91 and 92 to the lever 86
and to the body ot the valve box 10 respece-
tively so as to hold the valve 83 over the
port 81 except when the weight of the fioat
70 15 brought upon the outer end of the
lever 86. The water discharge valve ©7 s
formed of a metal back and a viekdime {ace
portion clamped upon a stem 94 the rear
end of which 1s guided i & hollow Iug 95
providing a ﬂmdmn pocket. A nut 96
threaded upon a reduced portion of said
stem 94 clamps the valve 77 agamst a shoul-
der on said atc,m 94, The forward or outer
end 97 of said stem 94 is reduced in dinmeter
and 1s guided 1 a swmtable guide 98 sup-
from a plate 100

tace of said va
‘The Dback side of

101,
valve
Lhis valve ceat,
surrounding the valve port which is cloged

CThis valve 77 1s placed

ve box 10 by secrews
the plate 100 has

This permits a tig 1‘i‘-

nutb =

‘U

)

3
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-
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s low as p1 ﬂdlcable I the 1311]:[11:)1.‘(1*:l cham-
‘ber 4 and the reversal controlling valve 83
“is placed slightly higher than the water dis-
charge valve, so that the valve 77 is always

- _fsubmel oed.
 the

The valve 83 is placed below

- sealed by the liquid in the pumpmﬁ cham-

0

R opening of the valve by flllﬂl@l lowermg the -
level of liquid in the pumping chamber

15 will be noted tha* the valve 83 seats Wlth?i_

" ber.

opening of said valve 83 accelerates the

~ the internal pressure; that ig it has the in-

B hold 1t . closed.

o '-_’,cllsch&lﬂcd su

- slow -

25

ternal pressure upo:n its back tending to.
“Hence when the- watel. 18

iciently from the pumping

Chambel as to bring the weight of the float
70 upon the outer end 88 ol sald lever 86
Lhe point will be Ieaehed no matter how
where  the -
welght of ‘the float will exceed the holding
power of the pressure upon the back of Lhe
~ valve 83 with the result that the valve will

the . dischar ge  of Watu

“be cracked open. When this occurs then
~water is forced down through the passage-

40

soon as the valw system starts to move to:
the right, the motion is accelerated. by sna1)~-
‘ping
’_Thua 1t will be seen that the motion of the
~air valve structure in either direction is ac-

-bemfr

way 81, 80, 79 through the passageways in
the nut 78 up thmuﬂh the pipe 75 through
the passageways ni’ and 73 into the dia-

phragm chamber 58, a part of the lLiquid

dlgchawer_l 01113 thrmwh

ht to close the ad-
the exhaust valve-

valve 31 also assists in opening said exhaust
valve and closing the admission valve. As

(:nf the adnussmn valve to ‘1ts seat.

complished with a snap action, this snap

.50

effected by the const

being secured chiefly by the COIlStl uction and -
13101)01t10ﬂ5 of the ‘1(:11’111551011 and L,thm&stf*
valve structure.

The reversal of the valve
structure just descr ibed is ‘advantageously

neration of the low level control valve 83.

~pumping chambw ‘the float 70 rising, live
o Woair is acting upon the back of the : chmssmn-
fm] ve. 30 1‘101(:11}1 o1

ing past the s mm 32 along the guide 47 into

closed.

the diaphragm chamber 44 and is exhausting

~ from same Through the open valve port 63.
Aar 15 bemg eﬂpelled h:mu the. pumpmg

1,658,081 3

loat 70 o that it will be stubmerged and

. ~This is an advantage first because it is
- :-'11111{311 easier to retain a hqmd under pres-
sure than it is a gas and second the discharge
- of hql.ud from Lhe pumpmﬂ chamber by the

It

70 finally

the loose
it around the stem portion 1)7 and the re-
mainder acting upon the diaphragm 49 to-
- force the same to the rig
~ misslon mlve and” open .
~ Pressure 1n the chther 58 does not need
to exceed tue pressure in the chamber 44
since the air pressure upon the exhaust

ruction and mode of

11110‘ the
TLive air is leak-
“indicated

static pressure, such as that caused by
_mersmn enters. the pumpmg chamber by

chamber and aut the exhaust valve as the
The low level comtrol
~valve 83 is closed and held in such position
by the hair-pin spring 90, the diaphragm
~chamber 58 1s under submer gence pressure
only and is substantially full of liqumd.

hguid level rises.

The rising of the ﬂoat 70 lifts the ﬂutef

0

‘end of the 16‘?61‘ 65 and permits the check
-valve 64 to close whereupon pressure builds
~up in the chamber 44 relatively rapidly and

forces- the diaphragm and connected parts
_to the left as viewed in Fig. 1. As soon as
the admmission valve 30 is cmcked irom seat -
1t moves very Ieadﬂy and brings the exhaust
valve 81 against its seat, The matlon of the.
“valves 1s small but 1t is suﬂ"mlent to secure
“ample valve opening.. - - o

86

Thereafter as the pr essure in the pumpm&

lever to open the ball valve 64. This valve'
64 is readily opened at this time since the

“Any slight leakage
past the valve: 83 up

past the reduced portion 57 of the

bears heavily enough upon said lever the

control valve 83 is opened against internal
pressure and liquid is 1mmechately cdis-
. charged thmugh the valve port 81 and
;.throuﬂ'h the connecting passageways into the

' chfunber rises and begins to expel the liquid
‘through the dlsehfuﬂe check valve 77 the

85
float 70 is lowered pelmlttmg the weighted

pressures upon opposite sides of the same
‘are substantially equal.
that there might be.

“through the centl al tube 75 and into the
_chamber 58 is free to leak.out of said
~chamber
“stem 32. As the liquid level lowers the float

_ rests upon the outer end 88 of the
lever 86 and when the weight of the float

90

05

160 -

dlaphragm chamber 58 tending to equahze-f'

or substantlaﬂy equalize the pressures upon
‘opposite sides of the diaphragm 49.  As soon -
-as this differential motor is sufﬁmenﬂy near- .
- ly balanced, the pressure upon the exhaust
valve 31 ﬂSSlStll’lﬂ' ‘said exhaust valve will
"be opened and the admission mlve 30 will

. be Snapped to its seat.

passageway.

phere because the pressure of air. in the

~ chamber 4 drops substantmlly to atmasphere

The result is that the pressures upon op-

11¢-
pressed air which has ﬁlled the pump cham— -
ber 7 is permitted to exhaust out of the ex-
haust passageway and also the air which
occupied the diaphragm chamber 44 dis-
charges past the Val‘ve 64 into the pumping
“chamber 4 and from there out the exhaust
At the same time the pres-
sure upon the left-hand side of the dia-
- phragm 49 drops substantially to atmos-
T " For the sake of clearness I shall 1ecapltu—._ .'
S -ldte briefly the operation of the device.
- Assuming that the parts are in the condi-
) 'tlon shown and  that water is fi

120

posite sides of the diaphragm 49 are sub-

_stantially equal, but the pressure of Live
alr upon the admission valve 30 holds 1t

firmly to seat and holds the parts in their
W'hen the chamber 4

ositions.

has ehhausted liquid under a suitable hydl 0~
sub-

1925
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o hftma' the admission check wvalve 17 and

e

10

the valve 83 and

raises the float closing o

promptly filling the pumpmo 'chambel with

hiquid and 1“epeat1110 the cycle of operation.
- The provisions for easy and quick assembly
of the pump are noteworthy. There is a
straight transverse opening through the
head the central part which forms a guide
for the guiding portion 34 of the admission

valve 80 18 the most restricted palt This
bore is

49 is also finished to IO}_m a suitable guide

for the wings of the guiding sleeve oF the

e*ihauﬂt valve

~1n - a larger bore closing off the communi-

cation between the ehamber &LL anc the va].v

: pocket 24,

20

-mission valve 30 thereupon 1s Inserted from v

25

30

35
~ place by the screws 51 and thereafter the
- screw cap at the right-hand

40

It will be noted th&t in assembling the
valve in the head, the chaphragm and clamp~
ing plate may be mdlwdmﬂy assembled,
thereaftel the valve stem 32 with the ad-

the left-hand side of the head as viewed in
Fig. 1, Whereupon the plate 45 1s put in
phce thgn the guiding dem‘"@ 33

by the clamping nut 39. The diaphragm
plate 54, with diaphragm attached, is then
threaded upon the threadec portlon 56 and
the diaphragm brought properly into reg-
1ster and ecap 50 with thimble 74 bmuﬂrht
1nto phce and passed over the reduced stem
portion 57 with the biasing spring switably

mtelposed ‘The cap 50 is then secured in

end of the bore

T

1s fastened 1n 1€LC€ over i
31. The contr 01 valve 68 and its connected

lever may then be assembled upon the base

of the head.

The valve box 10 with its con-

trolling valve and its discharge valve may

- 45

next be assembled in connection -with the

i

discharge pipe 7 and float 70. The central
tube 75 with its nut 76 may then be assem-
bled in place. The sleeve 3 .31*011ght nto

- engagement with the head member 1 and th{,

- 50

3

foot member being brought upon the end of
the sleeve and a,ssembled upon the stud 12
with the cap 13 securing the parts together.

1 do not intend to be Ilmlted to the details

shown oY descrlbed except as 111111Led by tlli; .

claims.
I claim:
1. In a pump the combination of a pump-
ing chamber adapted to be filled by hydlo-
static pressure and emptied by pue

| pressule of inlet and discharge chec,i{ valves

85

| G 0 -._Ior liqud, a pneum.xtlc pressure connect 101,

said Chambel having an exhaust port, AL
exhaust valve ad%pted to close said port
when water has filled the pumping chamber,
a differential pressure motor adapted to be
subjected to the internal pressure 1n the
cylinder and being unbalanced in one direc-

inished to provide a suitable guide.
The adjacent bore forming the e: xhaust port

The gmdmo plate 45 seats

and ex-
haust valve 31 are put i place and fastened

he exhaust valve

sumatic

1,658,081

tion fo hold the exhaust valve against its
seat and micans responstve {0 mnpt}nw of
the pumping (*xmmlm for chanommg  the
pressure condition of the motor £ pulmt
opening ot the exhaust valve by said inter-
nal pressure.

2. In a pump the combination of a ]"m"mp_
ing chamber mL‘tpiuL to be flled by hydro-
]

static pm%qum and emptiod by phenmatic

L

pressure suitably pm*wle sl chnmber
having an exhuzust pm for pressure {luid,
an exhaust valve having a vielding Lu o tor
closing said port, said valve seati: agaln: t
anternal pressure, o piston of 51“& Cor nren
than the arvea of the exhaust valve oxposed
to the mternal pressure of the pressure
flurd for holding said exhaust valve o went

against laternal pressure, u stemt connecting
said piston to said vaive. ana nicans aper-
ating at low level of Liquid in the «hambe
for opposing the pressare upon said piston
to a suflictent extent to permuit said exbaust
alve to open and exhaust the presvuve Huld
in the pumping chamber.

8. In a pump the combination of a »ump-

ing chamber having means for providing
pneumatic pressure and  having  an ex-
haust port, an exnaust valve sen 1‘-%;]n- (VO
aicdl port, said valve fuce }.:MI C N wod |
internal pressure, a piston of __.jmw d 1{_?,
tive area than the eifective srea of the cx-
haust valve exposed to interual pressure an!
tending to hold said exhaust mlw 'E‘u 0l
1gfl,mat internal pressure. a connection e-

tween sard piston and soid x-t.h-aﬁrﬁ NIeA NS

operating at low level of liyuie in the cham-
ber for opposing the pressure upoh ;mE
piston to a sullicient extent {4 peimit waid
exhaust valve to open and means for Lobd-
g said exhaust valve open until Hawid o
substantially filled the pumuping chamber,

4. In a pump the combination i a puay-

i L
1io be Hiled

ing chamber for Lhiquid adaple
by hydmbt tic pressure i ld ciapticd Dy
pneumatic pressure, a connection ]Huu idimg
pnewmatic pressure, ai exhaust port for the
chamber lt,a,dmg to atmosphere, an exhoust
lift valve seating over the atmospiierie e
of said port to retain pneunintic pressure in
the pump and Upuun;; Lo exhuust the same,
a pressure actuated member of  greaten
effective area than the effeclive avea of sald

valve exposed on one side to the pneannatic
pressure within the chamber and conneciad

to said valve For nolding sald valve clesed.
5. In a pump the combination of o puang

ing chamber for liguid adapted o he {i Hml
by hydrostatic pressure and 1'111;_;{'101 by
'_pneunmtiu pressure, i connectlon provid };1.:

pneumatic pressure, an ex Dot i;:_.u_'i; for the
chamber leading to atmosphere. an exhiust
lift valve seating over the atmorpheric el
of said port to retain plleurumm DICSSUEe 11
the pump and opening to cxnaust the =nine,
a pressure actunted member of greater eifec-

10
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<

00

IR}

F ]
R



1008081

twe area thdn tlle eﬂ' ectwe area of sald "mlve

- exposed on one side to the pneumatic pres-

10

‘sure within the chamber and connected to

sald valve for holding said valve closed,
and means operable on low level of qud

1n the chamber for substantially neutvaliz-
~ing the pre**mne on sald pleqsure qctuated_*z

gmber |

6. In a pump, the C{)I"ﬂbll”l'“lh(}ll oi a pump-l--
ing chamber for liquid adapted to be filled

i -by hvdrmtatlc ‘pressure and emptled by

13

vah*e to move to open position upon 10W'
level ot 11qu1 d in the chamber. - .

£ ¢

U{}

o
'*{.L'l.

5 1ift va
| _'Of._-

. p1 essure

- pneun nLu:: pressure, & connection: plwlr‘lmw_
pnewmnatic pressure, an exhaust port for the
-chamber leading fo atmospher{, an - exhaust

Ive mtmo over the atmosphemc end
port to rz,t%m pneumatlc DIessure -

in the pump and opening to exhaust the e

same, a pressure actuated member of greater:

effective aren than the effective area oi said

b-\-.-l'I{-'h.' L{:

valve ez posed on one side to the pnewmatic
within the ehfunber for helding
sald valﬁse closed and means for causing the

. In a pump, the combination of a pump-

ing chmnber for liquid adapted to be filled
-_ bj,'f hydrostatic pressure and emptied by
pmsumatic pressure, a connection providing -
poeumatic pressure, an e: xhaust pol.t for the
chamber 1{3&( ing to atnmsphere, an exnaust
it valve
- of said polt to retain pneunmtm pressure
in the pump and opening to exhaust. the
same, & pr essure actuated member of greater
’ effective ¢

tmﬂ over the atmospheric end

wrea

low level of Liquid the chamber for apply-

pumping chamber, a pressure e actuated mem-

- ber submct to pressure in the chamber for

holdimg

'-pl'fﬂ;s;me? and means for neuuahxmo the

o _'(j(}:

press

pl*essure upon said holding means wh(,]:l_‘
_ - the pumping chamber " h% been -
]m ered to a pr{zdeielmmed level. -

vater

90 dn combmah(}n Q-
mew Cinlet

"mmpmn
and discharge {,hmh |

and emptied by pneumatic pressure

-(.:.*_1.11 S

having
pumping chambmﬁ high level cmltl*ol means .
alm pressure 1n sald first
the exhaust valve,
pposite side of the
tuated member having a restricted -
:jcommumcm 1on with the outside “of the pump .
-and having a valved connection with' the =
~interior of the pumping chamber and low
]1@1*&1 means for opening said. last named
admit pressure From the pumping -
chamber to said second chamber pressure
1n sald second. dmmbel Lenduw to open Smdti o

for closing said s

pressme ac

: -'VLUJ. TG

pressure

for closing :

than the effective area oi said
~ valve exposed on one side to the pneumatic
pressuze within the chamber for holding a
said valve closed and means controlled b“"’f'* ]_}umpm
opening. s
ing fuid prasgme to the opposite side of said
pressure actuated member to permit the in- c
_-tm nal pressure to open said valve.
8. In a pump having a liguid pumping
',611.:11111)61 provided with “inlet and cdischarge
> valves and adapted to be filled by hydro-
‘static pressure and emptled by pneummm
 pressure suitably provided, an air exhaust
port, an air exhaust valve adapted to close

‘the wh wust port when water has filled the -

18 open. | . _
‘11, In - a pump Of a class Liescmbtd a
pumping chamber having an exhaust pas—-*—
sageway, a
‘having a
- live anr admission passageway to the pump-
;-8 rest tricted communication be-
_-mmen said Tive air admission pa,ssﬂﬁewm
and one of said chambeis 2 restricted cow

munication between the

caid valve closed against internal

“1ng chambery

ch amb er } ,
_ valves
&,d&pt% to be filled by ]Wa rostatic pl' ssure_i
an ex-
Thaust port leading to atmosphere, an exhdmt“
~valve geating over the &LlllﬁSIJ}lellc end of
- said port against internal pressure, a pres-
| fluid inlet passageway, a diffevential
SULe adlmttd mumbﬁr Gonneded to thc

member - having

a valve. mmmunm&tuw

chamber tendmﬂ* Lo (ﬂose
cecond Chdlllbel on the o

to

exhaust vaive.

10. In combination a pumpmo c:hambel"#ff |
inlet and discharge check valves:
__'_-a,dapmd to be filied by hydms‘mtlc pmssur '
and e‘lll_;iILd by pneum atlc pressure
hm*mn_

having

an exhaust

ential pressure

1"@%1‘101,&@1 ;

and
port leading to atmes—”-
-phelej an exhaust valve seating over the at-.
' ,mosphm'm end of said port against internal .
‘pressure, sald pumping chambex having a
pressuie finid inlet passageway, a differ-
actuated member connected -

'-e*ﬂmust Valve 3) ﬁre;t clmmber for the - presm-z'f -
- sure a(,uu.m,d

_ﬁ'cmnnnllllcaiaml with the fluid 1111@ port and

with the
70

80

Ul

to the exhaust vaive, a first chamber for the

valve (31)11111111111(3&11;111{"} with

h

ving a’ restrieted communication

valved cannwtmn with the interior of

said admission valve

pneumatic pr essure

fluid pressure actuated piston
chamber upon each side thereof, a

actua{:ed 111uﬁber having restricted

communication with the fluid inlet port and
“having a
pumping chamber, high level contl'ol means -
sald - “«.s“ﬂ*v*e;J a ‘second chamber on
~the opposite side of the pressure actuated
member
___Wlﬂl the outs;tde oi the pump and h&VlDﬂ‘_--'
uhe |
~chamber and low level means for
aid connection to admit pressure
,h‘r:sm the pumpmﬂ Ch‘u}lbel" to said second
said pumping chamber having an’
o --'_.I%lll‘ -admmgmn port and an

the

ther of sald t,haum- --

105

211 ‘“LdlIllSE:lOIl -
“valve connected to. Lhe pressure: actuated
“member and to the exhaust valve and facing
‘said exhaust valve,
~being Ei(,mpted to h(, Theld to its seat by live

vhen uhe eﬁhauut Valve |

110

bers and a Jmuspuem 3 mﬂved pressure con- -

nection from the frst chamber to the top

of the pumpum chambel,, o valved connec-
tion from the s econrl chamber to the bot-

Lom of dle pumping chamber, level respon-

‘slve means for cenwolhnﬂ said corinections
and an air valve governing “admission and ex-
‘Thaust oi wmpressed air to eu.ml from the -

130
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10

- port adapted to be closed bV sald ac

pumpmﬂ* ehamber connected to said pmton

member.
12. In a pump of the class deserlbed the

?combmatwn of a pumping chamber, an cx-

& haust passageway having an exhaust port
leading . to atmosphere, an exhaust valve

| closmfr the atmospheric end of satd exhaust

port, a source of compressed air, and ad-
mission valve between said source of com-
pressed air and the pumping chamber, said
pumping chamber having an admission
111881011
valve and held upon said port by pressure
of the compressed air while the mh AUS

1s -open, a

pressure actuated member &'1{1

‘means to apply compressed air thereto when

~ water has filled the pumpine chamber for

o
-

pressure on its port, an ezlmusi:

"opposﬂ;e sides of the diaphr aom, a restricted

- pulling said admission valve off its seat
~for bringing the exhaust valve upon its
to malke the discharge strole oi the
-mg chamber.

_hzwmo 9 live air &dll’ll‘-«&la.

pumping chamber having an ad

andd
seat
pump-
13. In combination, = pllmp ne che mber

pm&w eway, and
an GXhELUbt passwewmf an admission port
having a poppet valve adapted to seat with
live air pressure over said admission port,
sald exhaust passageway having an exhaust
port leacding to atmosphere with an exhaust
valve closmﬂ the atmospheuc end of said
port to retain pressure. 111 the pumping
chamber, a pressure actuated member cou-

nected to saict valves, a

14. In a device of the CleS.de‘Sf‘llbuJ

mMIsS1oNn pas-
port, and an

sageway having an ’LdllllSSlOIl

‘exhaust passageway having an exhaust port,

an admission valve seating with live air
alve seating
against 1nternal pressure of the pumping
chamber over its port, a diaphragm hwmﬂ

a stem connecting said valves, chambers on

communication between the admission port
and one of said chambers, a restricted comn-

- munication between ’ttll"lOSph@le and the

or
g |

~other of said chambers and level controlled

valve connections between said chambers and
the interior of the pumping chamber.

156, In a pump, a pumping chamber, a
source of compregsed alr, a compressed aiv

~admission valve, of the lift type seating with

- the difference in pressure between the live
~ air and the air in the pumping chamber duz-
‘ing exhaust, a co: mpr essecl air exhaust valve

of the lift t'ype seating against the dm@

ence 1n pressure between ‘the compressed aiv

11’1 the pumping chamber and outside thereof
~during admission,and a differential pressure

 motor connected to said valves and adapted

65

- to be unbalanced alternately to overcome ”ihL

forces actmg against said valves.

| a"ld arl

st valve

- ctll LOIH]GU 10N (.'(}.11.1]_)7* IS

| 11bel for said
pressure actuated member h.;mnn restricted
- communication with the admission passage-
> way and means for relieving the pressure
1 said last named chamber.

1,858,681

16. Ina pump, a pumping chamber, a live
alr connection (,Olillhl‘::.lllﬁ AD¢ fuhmwmn POrt
admission valve on said port when
the pumping chamber is substantially L‘-mpiv
and held on 5:.11d port by the pressure of
the hive air, o leakage pessageway leading
from the live air connection to the interior
of the pumping chamber, means for closing
the Inner end of said leakage passageway
when water h.—JS substantially filled tlic

~,

pumping chamber, and 2 mator for open-
g the acinission valve operated by the air
M,cumulat x}l 1m saud lenimm PASSLECW Y

_v.fhen the inner end thereof is closed.

. Ana pump, a puinping chamber, a live
an adiniesion port
and an admission ‘wlw smml on aid port
when the pumping chamber is substantially
enmLy and held on said port by the pressure

the live air, a le: Tlid”(‘ pussageway lead-
g from the live air connection to the in-
terior of the pumpimg chamber, means for
closing the inner ond of said leak: oe pas-
sageway when water has substant mll’gr filled

rthe pumping chamber, and a valve operat-
ing wwotor having a diaphragm connected

to said admission valve and o diaphragm
chamber communicating with said lealkage
port intermediate its {mdq sand diaphragin
being actuated by the air pl{i“" SUIC aceumu-

ated in said chamber when the inner end of
sald leakage pz‘i%memw 1s closed.

18. in a pump, a pumping chamber, a
live alr COJHC(‘J{!UH COMPrISING an admission
port and an admission valve seated on said

port when the pumnum chamber is subst: .-.m-

tially empt\,f ana held on said port by the
pressure o the Iive air, a Jeakage passageway
16:;1(1111“ from the Iive air connection to the
interior of the pumpme chamber, means {or
closing the inner end of said 1mhwe Pas-
sageway when water hag subs hmtldﬂv filled
the pumping chamber, 2 motor for Opening
the admission 1"111'0 opu ated by the air ac-
cumulated in said leakage “}d“-w‘mlf_f(“ﬁ Ay, an
exhaust connection for t

COMPriSING an e\:‘lmuat pw t an ex hmwi h[
valve seating over the Jiﬂloh])]l(ﬂl(‘ end of
of said exhaust port agammst mternal pres-
sure, and a connection between said adimnis-
sion valve and said exhaust valve.

19. In a pump, a pumpig chamber, a live
all' connection comprising an admission pore
and an admission valve seated on said port
when the pumping chamber is substantiallv
empty and held on said port by the pressure
of the live air , o le 17”1;;(3 1_}:1.5%&?::‘1;.3;{11\*;1}? lead-
ing from the live air L(H'[l’l_{?('_fti{')ﬂ. to the m-
terior of the pumpime chamber, means con-
trolled by the lu ﬂh 1U<} of Tiquid in the
pumping chamber for closing {he inner end
oi said leakage pzw,mmw v when water has
substantially filled the pumping chamber, a

valve opemtmﬂ motor having a diaphragm
co:mlec ted to said admission valve and hav-
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15
~ low level of liquid in the pumping chamber
for admitting pressure from mlle interior

20

- air connection having a port lea ding to the.
-chamber, an Eid]flll.::SlOIl poppu, mlve seating

25

N
R Y

~ stantly- open passageway of 1*435tmcted size

B0

inner
clased

o .pQI"L:,
the atmospheric end of E)(ll{l o hamt polt-
- against internal pressure in the pumpmﬁ'

passageway :

.pﬂ..

mg a dmphmon ch mber mmmummbnﬂ"
“with said le akage paftari intermediate its
said dmphmfm

ﬂ%

actuated to upen

e lw the amr
111 salc lember' When 'thﬂ
end of sald leakage passageway .
an - exhaust mee‘t@moﬂ for
pumpmﬂ 'Ch"unuu L(Jllpli‘ﬁlﬂ% an
an exl E?LU st lift valve seating

‘being
the "Ldl’l’llml@l’l *.a,
aceumuhted

O‘.f er

chamber a connection between said a.CLILS-

s101 mlve and said exhaust valve, a fluid
pressure chamber for the u:}thw
motor diaphragm and means con trolled by

of the pumpmﬂ* chamber to said latter dia-
phragm chamber to permit the admission

0 valve to close and the exhatist valve to Open.

20. In a pump, & pumpling chamber, a live

on the live air side of sald poré, o pressure

“motor for the admission valve having a mo-

“tor chamber connected to said live air con-
nection through a

restricted mkt cmmectlon
and having a mlv d exhaust w:ﬂmction lead-
Ing to the - interior of the pumpuw chamber,
:md hloh level means governing the « bsuw

of said exhaust conmetmn When liquid lmss
“substantially flled the pumping chamber.

21, In a pump, a pumping Chambe}.., a hve
air connecticn having a port leading to th

5. chamber, a poppet. ad_mmﬂm‘n valve for said
~ port seating over the live air side of the
“same and bemo' &dapted to be held over said
port by said live air pressure, spring means
tending to hold said valve upon said port,
a motor for pulhnﬂ said valve off said port,

sald m@mr hwnw a motor chamber 8 con-

leading from the live 21T

canmechgn 0 said

motor (311511‘1’:&761'j and an unrestricted ex haust
rom said motor chamber to the
interior of the pumping chamber and high
level means for closing the

~ passageway when waber Thas sub%mﬂtml y
filled the pumping chamber.

22. In combma,tmﬂ in a pump. ha: ving a

pumping chamber comprising a sleeve mem-
 ber, a head member closing the upper end

- of the sleeve, a foot member d@mw the lower

&
L

end of the sleeve a discharge pzpa; extend-
ing down from the hmd l‘ﬂtﬂﬂ;el to the lower
o discharge

end of the pumping chamber,

:__-{_,hed{ valve mounted at *Lhe If}wex ennd f}l

- the pipe, a fluid pressure pipe extending up
through the discharge pipe,
1Ing an operating motor com: nunicating with
 the ‘upper end of said’ Huid pressure
~and.a low level valve having a pass :Meuav"
communicating with the lower end oi Lh(,

an a4ir v alve hw

-~ fluid presgm*e plpe fm: %dlmtmw ﬂmd p”ﬁ: es-

- pressure

EJ]C.IGI-
E““‘ah._d b{ |

1{}6 of said

tending
to the 1 lower end

sald mham St

Ppipe;

sure from the pnmpmﬂ chamber to sald_

valve operating motor when the: chscharge
stroke has been substantially completed.

23. In a pump having a pumping cham-

ber comprising a sleeve, & head member clos-

1ng the upper end of the sleeve and a foot
me mher closing the lower end of the sleeve,
a central dl%th"li‘f‘*t pipe extending down

from the head IllLlHLGh 4,
lower end of the dis t,h.«_u'ﬂ

ralve b(}:* at the
pipe having a

“discharge check valve opening laterally mta

the bamom of the pumping chamber, a

pocket in the lower end of Smd valve bm: a

stud closing the lower end of said pocket and

being con: 1ected to the foot member, a fluid
pressure pipe connected to the bottom of the

head member and Iying mmde of said water

=3

0

v ]

50

discharge pipe, said flnid pressure pipe ex-

uewn into S:Md pocket, a nue secured,

said nut lying in the pocket, a low level con-

trol valve hwuw a passageway communicat-
ing with said p{)ck{.‘tj said low level valve

luid pressure from
the pumping chamber to said fluid pressure

bemﬂ mrﬂn@ed to admit

pipe when the pumping chamaef has been
gubstanhaﬂy emptied, and an air valve con-

~trolling the apphc%tmn of pressure to said
pumpmﬂ chamber, sald air valve having a
fiuid. pressure operated motor comnecwd to
the upper end of said fluid pressure pipe.

24, In a pump, a pumping chamber com-
prlsmﬂ a sleeve member a4 head member clas-- |
e Ing the upper end. of the sleeve member,

of said fluid pressure pipe,

85

80

05

EGOL member doanw the lower end of- the”“"

and cmnmluncatnw Wlth the Scild pipe, a
valve box at the lower end of said pipe, a

r cenneetwn between the box and the foot
member q dlsclwrﬂe check vaive mounted

in "*3.3(?1 mhfe box, zmd controlling the com-

munication beuweeﬁ the lmvel end of the

105

water dlmChEﬂ“{}L pipe and the interior of the

pumping eﬂamber a central fluid pressure

110

pipe. disposed wﬁhm the water discharge

sure pipe, said valve having an arm extend-

ing into proximity with the water discharge .
pipe, a traveling float guided on the outszde-
~of said water d]schm ge plpe and adapted to
engage Said arm upon low level conditions in
- md pumping chamber, a fluid pressure con-

tml valve for the pumping chamber and a
fluid pressure operated motor for said con-
trol iﬁ'&lve said fluid pressure motor being

~ connected to ihL upper enﬂ 01 5&1(1 ﬂuld

pressure pipe.

pu&}m@ a sleeve, a head member closing the

“upper end.of the sleeve and a foot membm
'clﬂsmw the lower bnd of ‘the sleeve a Wa;tel -

pipe, a valve having = passﬂoeww communi-
~ cating wlih the lower end of said fluid pres-

115

120

' o128
25 In a pump a pumpmg chamber com-

sleeve, a central Water discharge pipe con- 110
nected to the bm‘mm of the head the water

~discharge pipe extending thrmwh the head



'fdlschal oe pipe eztemlmg from the lower end

of the huﬂ(l meinber towards the foot mem-
ber, a water discharge Talve box connected
to the lower end of “the pipe, a connection
between the foot member and the lower end

- of the valve box, a central fl Lud pressure pipe

U

inside the w ltet' discharge pipe, a low level

valve having a passageway communicating

with the lower end of the fluid pressure pipe,
said valve being adapted to control the com-
munication between the interior of the
pumping chamber and said fluid pressure
pipe, a valve operating lever extending into
plommlty to said water discha arge plpe, 3
motor chamber communicating ~with
upper end ot said Auid pressure plpe a sec-
ond motor chamber having a passageway

xtending through the head to the interior
of the pumping chamber, a valve controlling
said cominunication, a valve operating lever

'bKLBHdl‘lG 1nto. plommlty to the water dis-

char ge pipe, a diaphragm between said
motor chamberb an air valve conmected to
said (:haphraﬂ‘m and a travelling float
cuided on the water discharge pipe and
ad‘tpted 1o engage aitumltelv said valve
operating levers.

26. In a pneumatw pump, the combina-
tion with a pump chamber promded with
water inlet and outlet valves, an air admis-
sion. valve, and an air exhatist, port, of an
air exhaust valve located outside said pump
chammber to control said exhaust port, 2

fluid pressure actuated motor acting dur

ing the discharge stroke of the pump to

_.j_u..eep said exhaust valve closed against the

~ pressure -in said pump chamber and low

ing said

levei means governing the motor fer ijen-
ex aust valve .
27. Ina Fneumaulc pump, the combination

with a pump chamber provided with water

mlet and 011t1et valves, an alr' admlsslon

valve, and an air exhaus st port, o1 an air ex-
‘haust valve located outside said pmnp
chamber
reversible motor, said motor acting in one

to control said exhaust porﬁa ¥

~ direction by fuid pressure to keep “said air

to hold it there*ap(m a
sure in the pumping chamber, and means

‘exhaust valve closed a,gamst the- pressure 11

sald pump chamber, and means responsive
to low level In s said pump chamber to con-

trol said motor to permit the internal pres-
sure to open sald exhaust valve.

28. In'a pnewmatic pump, the combination

muh a pump chamber provided with water

1niet - and outlet valves, an air admission
valve, and an alr exha aust port, of an air ex-
haust valve located outside said pump cham-

‘ber to control said exhaust port, means

operated by fluid pressure and controlled
by high level in the pump chamber to apply
sald exhaust valve to said exhaust port and

g%amst internal pres-

~controiled by low level in said pump for 0p-

puamﬂ' 5&1&1 iirst means to cause the exhaust

Cair admission valve and an air exl

the

Testricted air passage from the line to
fluid pressure chamber, a passage iroms e

exhaust port thereior, an exhaust s

1,658,031

o

ralw to be opened by the internal pressurc
in the pumping:chamber.

29. In a pneumatic pump, the coinbiin-
tion with a pump chamber provided with
water inlet and discharge valves, and aiv
admission port and an air exhauet port, ai
haust valve
to control

located outside the pump chamber

said exhaust port, a fluid pressure opernted

member acting during the discharge stroke
of the pump to keep said exhaust valve
closed against the pressure in the pump
chambel, and low level means governing (he
motor to permit the exhaust valve to opern,
said admission and said exhaust valves hav-
ing a continuous connection with each
OthCI

' 30. In a pump, a pump chamber having
water inlet and discharge valves, an air ..Ld
I11Ss101 ralve, an air exha‘nbt pmt and an air
exhaust valve seating on said port against the
internal pressure of said chamber, a motor
elenient connected to said exhaust valve, o
high level controlled pilot valve for control-
11310 the apphumon of pressure to saud
111(1*[01 element to close the exhausi valve
and open the admission valve, a fjuld pres-
sure chamber for applying a Lulammg pres-
sure to said motor element, and a low Jevel
controlied pilot valve (,ommlhnn the appli-
cation of fluid pressure to said fluid pres-
sure chamber.

- 51. Ina pheumatic pump, a pumnp c}mm_«
ber having an air :‘Ldmb%mn valve and
air exhaust valve, a fluid pressure f_hu.ml;v
saving o motor elemen‘u connected o suaid
Va,hefs, an alr suppiy line, a mmmmh ODCH
i

pump chamber to the fluid pr essure chigimber,
a pilot valve controlling said latten pastage,
and level controlled means operating ou
high level to close said pilet valve,

39, Ina pneumatic puinp, & pump chian-
ber hawnﬂ an alr admission valve and an air
exhaust valve, a fluid pressure chamber _h:l\
g a motor element counected (o said
Vah*cs, an air supply line, a umst..imh open
restricted air passage from the line (o the
fluid pressure chamber, a passage from the
pump chamber to the Hud prossuie ¢han-
ber, a pilot valve controlling sald latter pas-

sage, said pilot valve comprising a check
ﬂve_ opening inwardly towards the fuid
pressure chamber, means tending to hold

saic cheek valve open, and a float operating
on high level of llqmd i the chanber (0
neutralize said holding means to permit the
check valve to close.

33. In a pneumatic pump, a puinp cham-
ber having an mlet for fluid pressure and axn
U”U SAREE
mg on said port aﬂmnbi the mimnm pres-
sure in the chamber, means to hold said
valve on said port by the fluid pressure in
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the pumpmu chamber W‘Jth a force Whmh
~increases directly with the mte]*nal pressure

n sald pumping chamber.
34. In a pneumatic puinp, a pump cham-
ber having an inlet for fluid pressure and

an ex shaust port therefor, an exhaust valve

seating
f prnssauu, 1 the ch%mbeij means to hold
said valve on caid port by the fluid pres- v
sure in the pumping chamber with a force

PT G‘SHII‘B

i
bt

P
.c-;.;

> of the

‘stem having a shoulder,
‘admission mlve at one end embmcnm the
stem and engaging the sl’nfml(.’icl'.J an e&h.:mm

valve on the Sﬁem engaging the other |
y of the sleeve, a nut ior the stem for holding
sald sleeve *md exhaust valve rigidly on . v
said stem, said admission and exhaust valves

on said port &gams‘m the internal

which increases directly with the 1nternal
i said | Pumpm

to the same 111te1*1m1 pressure in the pump
chamber but in opposite divections.

35. In combination, a pumping chambem
an air control valve mechamsm therefor hav-
ing admission and exhaust passageways ter-

mmamw In seats facing in opposite direc-

tions in hne with each other and cﬁmpmsmﬁ _
a valve stem having a fluid pressure motor

member connected to one end thereof, said

ond

- facing the correspondmﬂ S@&tS and cooperat-

Jo

d

1ng therewith. _ -

' 86 In a pneumatic pumpj the. cambnmtmn-
£ a barrel for providing a pumping cham--

__ _mer 3) hmd member for the barrel ceﬂmmw

11g an all
“movable

“verse bore for housing the movable parts

- control valve mechanism having
“:}aits said head hawnﬂ-

of the mechanism, smd transverse bore com-
.prising an admzssmn valve seat and an ex-
‘haust valve seat, a plug closing one end of

the bore. &d]acent the exhaust. valve seat and

deﬁnmo an exhaust valve chamber com-

mumcatmg with exhaust, an apertured plate
‘secured across the bore ad]&cent the admis-

sion valve seat def ning on one side an ad-

ission valve chamber a diaphragm across

50

the outer end oi the transverse bore and

‘defining with said plate a diaphragm cham-

- ber, a cap clamped on the edge of the dia-

' phl agm and deﬁnmﬂ* 2 secoml dmphmﬂm

“chamber, said
‘means comprising a motor element hwu‘w
a larger effective area than the effective area
exhaust valve, both said motor ele-
ment md said exhaust valve being exposed plication of pl essure m

chambers.

4 sleeve having an

ot the ¢

a trans-

W;

R}

ehamberj'a central stem secured to the dia- -

‘phragm and passing through said apertured

~ plate, said stem havmﬂ a 1"educed portion
‘starting with a Sh{llﬂdel
an admission valve member disposed in the

4 sleeve hamng

admission valve chamber, said sleeve abut-

'_imn.& 1d shoulder, an e: h&u ¢t valve member

on the stem and’ disposed in the exhaust

o
-l

60

valve Chdl’l’lb@l‘ said e: <haust valve abutting

said sleeve,. and means on the end of thﬂ,j'
stem for clamping the ex chaust valve against
the sleeve, said head having pasaaeeways_

for admlsumn and exhaust cmmecuom to

the pumping chamber under the control of

said valves, and means to control the ap-

37, In a pump hmmg a pumpmﬂ c::h_zuafﬂaelj
an air control valve for the pumping cham-

‘ber, a dmphmﬂm having a central opening
therethrmwh a dampmr‘" plate having a

hollow stud es ttending thl'{mﬂh the opening
in the diaphragm, a nut for the stud, said
nut clamping the diaphragm a,ﬂamst the

plate, & valve stem secured to the hollow
stud, sald stem being conmected to the air
_Lonleol valve, means supporting the edges
Elphl g and forming motor cham~ |
hers on each sule of the mlve said stem ex-
'Lemduw loosely through an opmma in the

vall of one of said motor chambers to Pro-

_ wde a guide, and also to provide a ”i“eﬁtl‘lcted_
fluid pa.asfweway kept open by 13’10?611’161’11: 01

the %ten in the opening.

58. In a pump Imvmﬂ a8 pumpmﬂ chamber,

an air control valve therel*ort, a. dmphmgm
having a central opening, a clamping mem-

'bw h&vnm a stud extemdmﬂ thmufrh the

" threaded clampmo plate cooper-
atmﬁ thel'ewﬁh to clamp the diaphragm

between them, means supporting the outer
edges of the dmphmam and forming a motor
-chamber for one side thereof, a stem for
the air control '

1 valve, said S‘Lem being se
clamping member on the dm-

cured to the c

phragm, said motor chamber having an

opening through one wall thereof, said stem
projecting 100,..;ely through said opemnﬁ to
provide a restricted fuid passageway which
15 kept open by the movement of the stem.

In witness whereof, I hereunto subscribe

Iy name this 26th da,y of December 1923.
- BTE'J_F?L’I"0““‘»T S} ﬂﬂﬁh&ﬁl

said cha,phraﬂm'
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