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Application filed December

My invention relates to punips and more
particularly to one adapted for delivering

water from a shallow well, ditch or other-
body for irrigation purposes or for any pur-

pose and in any location wherein a large
volume of water is to be delivered in a con-
tinuous stream by a short 1lift, the principal
object of the invention being to effect the
pumping action with a minimum expendi-
ture of mechanical power. )

In accomplishing this and other objects
of the invention I have provided improved
details of structure, the preferred forms of
which  are illustrated in the accompanying
drawings wherein: . . -

Fig. 1 is a side elevation of a pump em-
bodying my improvements, parts . being
broken away and in section for better illus-
tration. ' T

Fig. 2 is a front view of the pump, the
visible air pump cylinder being broken away
as in Fig. 1. * i

Tig. 8 is a vertical section of a part of
the pump head on the line 4—4 of Fig. 4,
particularly illustrating the cams for op-

-erating the walking beams.

Fig. 4 is a vertical section on the line 4—4;,
Fig.8. . .

f‘ig. 5 is'a detail perspective view of -the
water pump rod connection. o ’

Fig. 6 is a detail perspective view of the

- double rod connection with the main walk-
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ing beam. )

Fig. 7 is a detail sectional view of a por-
tion of the pump barrel, illustrating the in-
jector nozzles. - ) B

Referring more in detail to the drawings:

1 designates the platform of a pump head,
located over the body of water in which the-
pump is adapted to operate and from which
1s suspended, by a flange 2 and bolts 3 or
the like, a pipe 4, through which water 1s.
delivered from the pump to the surface, the

upper portion of the pipe being:omitted, as.

it may lead through the pump head in any
suitable manner and to any desired location,

The pipe 4 extends to near the level of ‘the.

water m the well, and suspended from its
lower end is an inverted, conical-shaped hood.
5 having a ring-shaped lower end 6 provided
with an outstanding flange 7, the upper end
of the cone and the lower end of the pipe 4
having outstanding flanges 4’ and 5" con-
nected by bolts 10 to firmly attach the parts
together, a gasket (not shown) being pref-
erably interposed between the flanges to

7, 1925. Serial No. 73,710,

form a water tight joint, the narrow outlet

at the top of the hood forming a Venturi

throat in which the flow of water is re-
stricted in its travel to the pipe 4. Sus-
pended from the base of the hood 5, by bolts
8 which extend through the hood flange 7
and a flange 9 at the top thereof, is a spider
11, comprising downwardly diverging, up-
wardly constricted tubular legs 117 and 12

“having ports 13 and 14 opening into the base

of the hood 5, and an intermediate tubular
conduit 15 opening to the hood 5 between
the ports 13 and 14 of the legs 11’ and 12.
Above the ports 183 and 14 are spiders 16
and 17 each comprising a guide 18 for a
valve stem 19 carrying a valve 20 adapted

to seat over:and close the port 18 or 14 and.

normally, yieldingly retained in its seat to
close communication between the tubularleg
and the interior of the hood by a spring 21
which bears against the guide 18 and against
the top of the valve to normally, yieldingly
retain the valve closed. '

On each of the legs 11’-—12 is an elbow
22 having a flange 23 at its outer end. - At-
tached to the flange 23 by bolts 24 is a plate
25 having a central port 26. " On the outer

tface of the plate 25 is a spider 27 carrying .

a centrdl guide 28 for a valve stem 29 which

extends through the port 26 and carries a:

valve 30 which seats outwardly against the
port 26 and is normally, yieldingly held in
closed position by a spring 31 which bears
against the guide 28 and against a button
32 on the outer end of -the stem, the valve
being inwardly opening as described in
order to provide intake for liquid from the
well under the conditions hereinafter de-
scribed. :

Suspended from the spider 11 is a lower
spider 83 comprising barrels 84 and 385
which communicate with the tubular legs
11" and 12 and-a neck 86 which communi-
cates with the hollow: standard 15, the spider
33 having flanges 37, 88 and 89 surrounding
the barrels and the standard respectively,
and whereby the lower spider is secured to
the upper one by means of bolts 40; suit-

“able gaskets or packing being interposed be-

tween the upper and lower parts to seal the
line” of communication between the barrels
and the-upper spider legs. and between the
upper and lower ‘members of -the hollow

standards. “Slightly below its upper end the

standard 86 is broadened out into an invert-
ed cone-shaped hood 41 forming a Venturi
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throat 41’ and af its lower end is provided
with an annular ring 42. Suspended from
the lower spider is 2 cap member 43 con-
nected with the spider 83 by holts 44 which
extend through flange 45 on the spider and
flanges 46 on the cap y member ; suitable pacl-
ing or gaskets being Jntmpo&ed between the
membors to seal the ]omt

The 11) member 43 comprises separate
necks 47 and 48, thL channel of the first
commvnimflnn with the chamber of the
barrel 34 and havma a_port 49 opening to
the 111termr of the hood 41, the channel of
the nod\ 48 mmmummimg; Wlﬂl the c¢ham-
ber of the barrel 35 and ha ing « port 50
also communicating with *he interior of the
hood 41, Each m the ports 49 and 50 is
novmally closed by an outwuuilv opening
valye 51 having a stem 52 guided in a spider
53 mounted on the rim of the neck 47 or 48
and yvieldingly held to its seat by a sprng
5t which bears agninst ih\ top of the valve
and against the hottom of the spider 53.

Tn the bottom of each of the necks 47 and
48 is an opening 55 or 46 covered by a plate
57 cr B8, prefer ably comprising the base of
avalve spxm r 59 o1 60.

In the plates 51 and 58 are ports 61, 62
normally cloged by valves 65 and 64 on
stems - 63, 66, ‘.\hmh extend through the
guides on the ends of the spider, carrying
buttons 67, G8 on their (mt@r ends. Sur-
rounding the stems. 65, 66 and interposd be-
tween the buttons 67, 68 are the springs 69
and 70 to yieldingly retain the valves closed.

Tocated in the 1'@:‘1)&&\*0 barrels 84 and
35 are pistons 71 and 72, having rods 78 and
74 extending upwardly thr(nwh openings 75
and 76 in bosses 77 and 78 on the s pldm
legs 117 and 12 and through packing ghnrl,
79 and 80 on \h(* tops of the bosses. The
rods ﬂ"il t extend up through the plat-
form 1 of JEL pmnp head and are, ,wu' their
upper ends, provided with h*wa 81 and 82,
which are pn'ot.lllv conneeted menh pﬂ 8
83 and 84 with the yokes 85 and 85 on links
87 and 88 having heads at their upper ends,
pivotally mounted on pins c«() and 90 on the
arms 91 and 92 of a double walking beam
93, which is keyed on a sh Jf‘ 94 journaled
in bearings 95 and 96 at the apexes of the
inverted V-shaped standards 97 and 98 on
the platform 1. Also keyed on the shaft 64
preferably by -the same spline thal serves
the walking beam 93 is another double walk-
ing beam 99, the opposite arms 100 and 100
of which ecarry pins 101 and 102 on which
are pivotally mounted the links 103 and 104,
The lower ends:of-the links 108 and 104
carry yo]:ea 108 and 106 which are pivotally
connected, by pins 107 and 108, with the
ends of the arms 109 and 110 of a third
eam 111, axially mounted
on a shaft 112 which is journaled in bear-
ings 113 and 114 on standards 115 and 116
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secured to the platform 1 by bolts 117. - Also
pivotally mou mted on the pins 107 and 108
on the ends of the arms of the walking beam
111 are heads 118 and 119 of rods 120 and
121, which éxtend down through the plat-
form 1 into air pump eylinders 122 and 128
that are suitably bl] pended beneath " the
platform; the ends ol the rods 120 and 121
that are located within the cylinder being
connected with pistons 124 and 125 so that
when the walling beams: are in operat
the pistons will be reciprocated oppositely
in their respective
into the cybinders through the
valves 126 and 127 and es han’sting air from
the cylinders throngh the valves 128:and
1995 all of the ‘alves being located in the
bottoms of the eylinders. “The
and 129 are connected with pipes 130 'md
131 lmdmu respectively to the nozzles 152
and 1327 (1*10 7}, located within the hol-
Tow standard 15 and directed upwardly
therein so that air discharged through the

pipes from the air pumps will jet upwardly .

within the standard and tend to draw liquid
from the hood 41 through the Venturi throat
and force it upw: wdly throunh the standard
into the hood 5.

While any suitable ‘mesns may be em-
ployed for operating ' the walking beam I
prefer that shown in the drawings, consist-

ing of a pinion 133 fixed on the shaft 112
and meshing with gear wheels 137 and 138
on separate Shafts 139 and 140 journaled in
bearings 141 and 142, en the standards 115
and ilﬁ, the gear wheels being located on

opposite sides of the pinion a and consequent-:

ly rotating in the sae direction when the

pinion is active. o ‘
Mounted between the arms of the double

valldng beam 111 at opposite sides of the

shaft 112 are ping 145 aud 146, carrying:

vollers 147, 148 engaged by similar cams
149 and 150 arranged oppositely and fixed
on shafts 189 and 140 which carry the gear
wheels 187 and 138,

The shaft 112 i operableé from a band
wheel 151 from any suitable sonrce of pow-
er.

Assuming the parts to he constructed and
assembled ag dnscubmi with thb pump locat-
ed in a well or other b(:dy of liquid, the op-
eration ig as follows: -

Rotation of the shaft causes the gear
wheels 137 and 138 to rotate in the same di-
rection so that the cams 149 and 150 acting

on the opposite ends of the walking beanr
111, rock the heam and reciprocate the. links.
and 104 in opposite dlrcctmns, rocking

103
the walking beam 99 to: oscillate-the: shatt
94 and rock the walking beam 93 so.that the

pump rods 73 and 74 are reciprocated oppo--
sitely to Q11nnltweously reciprocate the pis-.
2 in the respective pump bar-.

tons 71 and 7
rels. 'Rever.,e opem’cmn of the pistons causes

ion:

cylinders, drawing air
automatlc ‘
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liquid to be taken into the lower end of one
of the pump members while liquid is being
delivered from the opposite end of the other
pump member to the delivery conduit, re-
versal of the pistons inducing 1eversa1 of
intake and discharge so that there is a con-
tinuous flow of liquid from the pump into
the delivery conduit.

Simultaneously with the operation of the
liquid pump as described, the air pump rods

120 and 121 are raised and lowered in oppo-

site relation to provide a continuous flow
of air into the hollow standard 15 to draw
liguid from an open pump outlet through
the Venturi throat 41 and . deliver it into
the hood 5 of the main conduit 4, thereby
inducing flow of the liquid throucrh the de-
livery conduit.

With the arrangement described, there is
simultaneous intake to the pump trom the
upper intake of one barrel and the lower in-
take of the other barrel and exhaust from
the lower outlet of the first barrel and upper
outlet of the second barrel to provide a con-
tinuous supply to both barrels and an even
continuous flow through the delivery con-
duit; the air jets actincr as boosters for the
hqmd and relieving the pump of part of its
mechanical work. »

It is apparent that with apparatus con-
structed as described, a continuous flow of
liquid may be produced with a minimum
expenditure of power and in a-continuous
stream.

What I claim and des1re to secure by Let-
ters Patent is:

1. In a pump,-a delivery conduit, a pair
of double acting pump members, each hav-
ing separate outlets in communication with
the delivery conduit, means for operating
the pump members simultaneously in oppo-

site directions, a pair of air pumps in com-

munication with the delivery conduit, and
means connected with the pump operating
means for operating the air pumps.

2. In a pump, a dehvexy conduit, a plu-
rality of separate pump barrels, each hav-
ing communication at its oppos1te ends with
the delivery conduit at spaced points in the

a8

conduit, outwardly opening Valves control-
ling communication between the barrels and
the delivery conduit, inwardly opening in-
take valves at 0ppos1te ends of the barrels,
pistons operable in the barrels, actuating
means for operating the pistons oppos1te1y,
air pumps having separate communication
with the delivery conduit to direct fluid pres-
sure medium into said conduit in the direc-
tion of delivery flow, and operative connec-
tion between the air pumps and the piston
operating means to effect continuous flow of
fluid from the pump barrels to the delivery
conduit and a continuous flow of pressure
medium to said conduit for supplementmcr
pumping action of the pistons.

3. In a pump, separate barrels, each hav-
ing primary and secondary outlets and an
intermediate piston” chamber, each barrel
having an inlet between the piston chamber
and each of the outlets, the outlet and inlet
at each side of the piston having normally
yieldingly closed oppositely opening valves,
a conduit having direct communication with
the primary outlets of both of the barrels,
and indirect communication with the second-
ary outlets of both of the barrels, a walking
beam, pistons in the barrel cylinders oper-
ably connected with said beams, air pumps
operably conmected with the said walking
beam and communication between the air
pumps and the delivery conduit.

4. In a pump, a plurality of barrels hav-
ing valved inlets and outlets, and a delivery

_conduit in communication with the outlets,

pistons operable in said barrels, a primary
shaft, a walking beam on said ‘shaft oper-
ably connected with the pistons, a pair of
secondary shafts operably connected with
the primary shaft, cams on the secondary
shafts, a second Walkmov beam operable by
said cams, piston rods, a “hird walking beam

operably ‘éonnected with the second beam,

alr pumps having cominunication with the
delivery conduit, ‘and means operable by the
third walking beam for actuating the air
pumps. .
In testimony whereof I affix my signature.
" "FRED D. HOFFMAN.
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