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. 12 Cla,lms
The nresent invention relates to pumps and

more-particularly, to a rotary pumping apparatus:

partlcularly ‘designed for pumping: from ‘a well.

) ~An object -of the invention 'is to provide a deep .
‘well pumping apparatus including a rotary pump
and employing the riser pipe -of the.well for op-.

erating the rotary member of the pump.

- Another obJect is to provide a rotary pump in='

cluding novel means for holding. the stationary
member of the pump against rotation. -
A flitther obJect is to provide a deep well pump-

ing dpparatus including novel means cooperating.

with- the well ‘casing for holding the ‘stationary

Mmember ‘of the pump against rotation.
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ASHID further object is to provide a well pump-
ing apparatus which is so constructed that its op-
eration will 1mpart an mltlal velocxty to the water
to be pumped.

‘A s till further object of the invention is to pro-

wvide a pumping apparatus which will be strong

and 1ugged in construction but which will be sus-

ceptible of easy and economical manufacture and:

1eady installation and adjustment.

‘Other ‘objects and features of novelty will be.
apparent from the following description ‘and

drawing, it being expressly understood, however,

that the invention is in no way limited thereby, or ‘

otherwise than by the appended claims.
Referrmg to the drawing, in whlch similar ref er-

-ence characters refer to like parts:

Fig.'1 is'a view, partly in séction of a pumping

apparatus according to the present invention; -
Fig. 2.is a sectional v1ew, taken on the line 22"

of Flsr 1,and- :
th 3isa sectlonal Vlew taken on the 11ne 3—3
of Fig. 1.,

-1t has’been, in the pa,st the almost universal |

ptractice to employ -reciprocating, or:-jack-type,
pumps in deep well pumping apparatus. Pumps
of:this type offer numerous and considerable dis-

‘advantages and in ‘a’few cases rotary type pumps

" have béen employed: for' deep well -pumping, al-

45 well pumping in an efficient manner.

507 ided 5 well casing 1,

cyhndrlcal casing ‘sunk into the ground for any-

55

though the- practice is not general nor is the
rotary apparatus known to the art suitable for

invention, accordihgly, contemplates the provision

of novel means for eﬁectlng deep well pumping -

by rotary means.
- According to the present 1nvent10n there is pro-~
the same constituting a

desired distance as is the usual practice in deep

well pumping. = Suitable means, such as openings:
2 may be provided in the casing for the admission :

The present v
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of ‘water thereinto, although other means such as
an open lower end for the casing may also be pro-
vided for this purpose. Disposed within the cas--
ing and below the water level therein is the rotary
pumping device, denoted generally by the refer-- 5’
ence numeral 3.

The rotary pumping device 3 comprises a cylin-
drical casing or shell 4, the upper and lower ends
of ‘which are closed by the closure rings 5; 6, the
same being centrally bored to receive the shaft 1:
which isformed integrally with or rigidly attached
to the vane-carrying member 9 of the pump, the’
same being mounted 'concentric’ally within the -
casing 4. ‘Bearing sleeves 10, and packing
glands 12, 13 may be provided in the upper and
lower rings 5, § for guiding and lubricating” the
shaft T ‘and for preventmg ‘the escape of water.
from the interior .of the pump casing.to the-
suction side of the pump around the shaft. A
bearing plate may be disposed across the upper,
open end of bearing {9 in order to provide a.re-
action plate for water discharged from the pump,-
whereby it is insured that the vane bearing mem-
ber is entirely relieved from water column load-
ing, all such loading being carried by. the rotating
cylinder and its ring closure. A discharge port
14 is also provided in the upper closure ring 5 for
the delivery of water from the pump.

Mounted on the internal wall of the casing 4,
or integrally formed: therewith,. is an inwardly-
extending wall or abutment 15, the same extend-
ing the full' longitudinal length of the pump
casing ‘between the inner faces of closure rings
5, 6. and decréasing in radial thickness from its
center in both circumferential directions toward
the "internal: wall of the. pump casing. - Such
wall -or abutment is preferably formed in two:
identical parts 16, 1T which, in the embodiment
disclosed, “atre attached to the pump casing by
serews. 18,19 and are separated by a packing
member: 28, the same being formed by folding
a flat piece of packing about.a rod 21 which is
disposed: longitudinally of the pump casing, the
entire packing assembly being: disposed within a
longitudinal recess between the abutment mem-~
bers 16; 171.-°A liner 22 may be provided on the in--
ternal wall of the pump casing and such liner
is of such thickness that the internal wall there-
of will be' flush with the:reduced end portlons
of the wall members 16, 1T, - 50

‘The vane carrying member 3 of the pump com-
prises a cylindrical member I8 which extends the -
full length of the pump casing between the inner
faces of bearing rings 5, § and is of such radial
dimensions as to just;abut the packing 208 at the
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- casing,
provided on the:vane member to-bear beiween
such members . and: the inner face of. the- pump.

_well casing: {,

2
central, or thickest, portion of the abutment
member {5 described hereinbefore. It will, there-
fore, be apparent that a pumping chamber will
be defined between the inner faces of the abut-
ment member {5, the inner wall of the lining 22
and the outerperipheryof the vane-carrying mem-
ber 13, which chamber will be of uniform radial
width throughout 195° to 200° of its annular ex-
tent, and throughout the other 165° to 160° of
its annular:extent. will.decrease in: thickness in
two directions toward the point where the pack™
ing 20 abuts the outer surface of the vane-carry-
ing member. A plurality of intake ports 8 are
formed in the wall of the pump casing and extend
through the abutment member 18. The:direction
of rotation of.the pump casmg being clockwise,
as indicated by the arrow in PFig. 2 of the draw-
ing, it will be apparent that the intake ports trail
the central or enlarged portion of the abutment
15. On the other hand, the exhaust port (4 i3

positioned in the:closure:ringr 5 closely adjacent

to the point where the . abutment.member 11 con-
tacts the packing 15, In.practice the upper por=

tion of abutment 17 may-be cored out adjacent the
packing 15 and the opening exterided.in: the-direc=. -

tion of travel of the pump an amount sufficient
to-pass the volume. of water the pump.will throw,
The. exhaust port-of the pump, therefore; leads
the central or enlarged portion .of abutment I5

‘in ‘the'rotation of the pump casing. .
- Mounted: it ‘the vane-carrying: member-9 are -
two vane members: 23, 24 _which. extend: the en--

tire longitudinal length of the cylindrical member
10 and whose external faces. are:formed on;the

same arc.as the. external face of the cylindrical

member {0.The vane.members.are pivated to the

cylindrical . member {0 by means - .of. elongated .
cylindrical enlargements 25, 26 on the. vane mem-"

bers,. such enlargements: being.:disposed. within

-elengated cylindrical recesses formed. within the
‘It. will-be noted that these rece:ses -

member 0.
are. so-formed that. their walls extend: for more

than 180°, whereby the cylindrical enlargements:
25; 28 of the vane.members may not escape there-:
from. after- having, been:.inserted: longitudinally

into: the recesses.: The :walls-of the cylindrical
member .18 are also provided with arcuate recesses

21, 28 for the reception of the vane-members when |

the same are in theirdepressed position: “Springs

~28, 30 are seated at their inner ends:in-depres-

sions in-the walls of recesses 27,28 and bear at

their outer ends.against: the; inner: faces of the .

vane .members in order: to. constantly. urge the
vane.members againgt the:inner.wall of :the . pump
Suitable .packing means 31,32 may be

casing.
In the operation .of" the above- descnbed pump,

the casing 4 is adapted-to be rotated in a cloek-

wise direction, by: means to be described-more

fully hereinafier; thereby rotating. alsothe abut- -

ment member 15 and-lining 22,:all of these-mem-

- bers being: rigidly- attached: together: as . a unit.
The - vane-carrying ‘member+ 8- is-held  against

rotation, by means’ to be-described hereinafter,
and it will-be apparent that:as-the casing is ro-

tated,. the .springs =29, 30:. will--hold.the vanes
against the casing in. such-a way that the vanes :
oppoese the rotation of the casing,-all -as.eclear- -
ly ‘disclosed in Fig. 2. It will .now: be. apparent

that as the - casing 4 rotates, the intake: ports -
8 -will take in -water from:the .interior. of:the .
whereby the. space:.between -the -
casing '4- and the -vane-carrying member: 9. will’

2,011,451

be constantly supplied with water.. Also, as the
casing rotates, the curved wall of the abutment
{1 will act to force the water within the pump
casing in a clockwise direction, which movement .
of the water will be prevented by that one of the 4
vanes which is in open position (vane 23 in Fig.
2). The trapped water will, therefore, be forced
through the exhaust port 14 which, as described
hereinbefore, is disposed above the reduced por-
tion of- the abutment 17. -As the casing rotates 10
in . a clockwise . direction ' from: its  position in
Fig. 2, the vane 24 will open and the vane 23

" swill be closed, whereby when the exhaust port

passes vane ‘23, the vane 24. will cause water
to-be: forced through the exhaust port. In this 15

-way: the centinuous and steady flow of a stream

of water through the exhaust port is caused,

- there being no possibility of an uneven-or pulsat-
~ing stream. . For each complete rotation of the

pump, one vane is fully open or in. full pressure 20
pesition, for approximately 199°. - Therefore, for
the last~38°. of. travel this vane-is in-full: pres--
sure. position "and:the-following: vane- is also in
full: pressure position:. - Actually:. both:vanes.are
in tandem pressure position: each. revolution: for: 25
about:240°, ~The 120°.of travel;:when pressure is
exerted by..one-vane:only,is:that. interval: be-

" tween. which: the: leading .or-closing. ‘vane uncov-

ers-the discharge port: and the: time 1t passes
the suction ports.” -~ 30
~Means are provided: by the- present invention
for:'rotating: the pump. casing, and .such.means:
comprise ‘the riser pipe : 85, the upper .end -of
which may be connected to a windmill.or other :
prime. mover whereby rotation- of the riser-pipe 35
is.effected. - The lower: end, of. the riser:.pipe is‘
screw: connected .to .one:end of & reducer;36, the
lower end of which is provided with: a:reduced
serew-threaded - connecting ‘flange-3T which:may
be: screw: threaded -to the.interior of - the; pump 40
casing:4. :It should: be noted: \that inasmuch as
the pump is adapted to.rotate in a.clockwise:di-
rection, the screw-threaded. eonnections should
be- by - right: hand threads in:.order: to insure
against-their release. 45 -
. Means are also provided- by the present-inven-
tion- for holding- the. vane-carrying..member- of
the pump against rotation, and: such- means com-.
prise-the one-way: locking device 40 which is.op-
erable to lock the vane-carrying member: to, the 50
well: casing |- during. clockwise rotatwn of - the
pump. casing. - The locking: device- 40 is- prefer-
ably.:disposed below: the pump. device and com-
prises a pair of spaced; circular ‘plates 41, 42
which-may- be attached in spaced:relationship by 55
any suitable means, such as by the bolts 43,:44.
Mounted-between the plates: 41,-42 is.an abut-
ment:- member: 45, the: same being. provided .with
recesses for:the reception: of “locking members
46, 41;: which are pivoted: adjacent their:one ends gg
on:the-bolts 43, 44.. Each of the locking mem- -
bers.is;provided with an- arcuate: face which s
formed with approximately the same. radius as;
the; interior. of-:the;-well-casing |, .and.each of
such:arcuate faces is. preferably:provided with a. 65
lining . 48, 49- for providing: a. gripping -surface
when the said.face.and;lining is brought,into-en-
gagement with the inner wall of the..well casing.
Springs §0,:51,.bear at ‘their ,one ends.in depres-
sions formed- in the abutment member 45 and. at: 70 -
their outer ends against-the inner faces- of ,the
locking - members ‘46, 41, -thereby .urging said
locking: . members in a.counterclockwise:direction

about:-the  pivots. 43,:44 and -intq constant. en- 75
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gagement Wlth the 1nter10r face of the well cas—
ing.

on the lower end of shaft T, 'which extends below
the - pump ‘device.

through: whick

the key is much:smaller than- the length fof. stot

52uand’ it willy tnelefore “be: apparent’ ‘that" the:
locking™ device: 4% and key 53 . may. be moved:
“through a consider able travel longitudinally. of the
shaft 1, such t fwel bemv hml’ced by the lengthi

of 'the s1o%. :
Means are: prov1ded for resxhently posmomng

the" locklng “device 48 ‘on- ‘the ishaff T and fof:
absorbing shocks dite’ bo" niovements:of the: pump,"
“and ‘preventing ‘such shocks: from ‘heing” trans--
mitted to ‘the locking mechanism.’ Such means
co'npnse ‘the springs 54, 55, one of “which, spring-

54, is coiled abdut shaft' T-above’ ‘the locking de-

25:; vice and the ‘upper end’of which bears against the’

ring ‘6-forming the" ‘pottom? of the pump’ casing,
while. the lower end of" Whicky bears ‘against the
upper face of the upner plate 41--0f the locking
device. The “othér spring- 55
the locking dev1ce and thé upper
‘pears ‘against the ]ower face of lower plate 42°0f

the- lockung dev1ce, wihile 'its “lower end bears
against a’ beanng washer o@, .aleeved about shaft
7and held posﬁ;m thereon by apin BT Due”
to-this: construr'tmn vl be seedt ‘that:thé lock-"
“ing device 49 will be- attached to shaft1 by the’
key and- slot connectmn, and* may move: longi-"
tudinally of- such’ shaft: ‘duze-also ‘to- uucn ¢onnee-"
tion, ‘bub-is res111enu1y mamtamed ling préde-
ter. ’med poglty\n 10neitud1na11y of the shaft by

méans of the springs 54, 55.

In the operatlon of the’ pumpmg apparatus ac-"’

the’ pre",ent 1nvent10n tHe pimp and

cordi

locklng device aré fermed a3’ g hmtary “structure”
and are pleced within the well casmg by forelng-‘
the” one-way locking 'membets 46,747 mterlorlyr
of the plates 41, 22 until the roek)ng device may be
inserted into tbe well casing, after Whlch the en--
tire pump and: lock ‘unit may be’ lowered t0 any9
desnced’ point in ‘the ‘Gasing by fneans- ‘of the riger”
.plpe ‘which’ is attached thereto; it keing prefer---
ably to-rotate the pump a*qd lnckmg device ‘slowly
ina “counter- clcekw‘se direetion’ during msertlon -
mto ‘the well ¢gasing- in ‘order, to avoid™ excessxvef
wear-on’ the facings 48, 49.- It will'be apparefit that‘i
the locking. nrembers are now held in engagement“

with the infer-walls of ‘the well casing by springs
50, §{. Any suitable means, such as a windmill
or other prime mover, may now be employed for

- rotating the riser pipe, as long as such rotation is

.60
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in a elockwise direction for a structure such as is -

disclosed in the drawing. Such rotation of the
riser pipe will cause the pump ‘casing 4 to rotate in
the same direction, due to its connection with the
riser through reducing sleeve 356. It will now be
apparent that when the pump casing rotates in a
clockwise direction, such rotation will be opposed
by the vanes, 23, 24 carried by the member 10, and
the member !0, shaft 7, key §3 and locking device
&0 will therefore, be also urged in a clockwise di-
rection, whereby the locking dogs or members 46,
47 will be forced into:binding or locking engage-
ment with the well casing §, thereby securely
locking and maintaining the vane- carrying mem-
ber {0 and vanes 23, 24 against rotation. Relative

rotation between the pump casing and the vane-

The above descrlb\.d lockmg dev1ce is mounted‘i

“PFormediin the lower ‘end "of:
shaft " T-vis+ an* “elongatéd - longitudinal: slot 52"
“extendsa Key 53, the: ends: of
which'are: rigidly ‘attached to:the plates 4%, 42°
and abutiient. member 45 of the locking device:
40, Tt 'will bé sesn from FW T'that the: depth of:

L disbosed “below
dof this spring”

carrying ‘member:now. takes place andsthe pump
operatés.in the mariner’ described hereinbefore.:

SWater m the ‘well casing will be drawn into: the:
pump ‘casing through port 8and it will be seen that:
due’ to the rotation of.the pump casing ‘and-ports;:
the water will | enter the pumnp’ casing. with an’:
1mt1a1 velocity, which'gives: to the ‘water. in:the"
pamp Kinetic-energy’ ‘which'~assists - its" travels
through the'pump and into the riser: plpe ther e- o

s 10,
“Water delivered by the pump passes therefrom T
through the ocutlet or exhaust port i4-and:into>

by increasing the efficiencyrof the pump:

the riser ‘pipe’ Wthh also acts as’a means.fot ro-

tating thepump casing:: Due fo this construction”

thg: need for-a separate operatlng shatt: for-thes

pump is removed ”heleby effecting: congld.erable'

sav'lng in’ the costiof: ‘the pumplng “spparatusis

“In the’ event that any- shocks:are - tranumltted i
throtigh’ the: “1se1 pipe to ‘the pump, or. in the:.
possibleévent of'any’ poundmg by:the pump.in an’:
axidl ‘direction, such:shocks' ot poundmg will ot~
affect:the locking 'mechanism” iniany: way,-nor:
have’ dele’cer ious” effecus on ‘the pump, due to:the™
pr0v1sxons of the sprmgs 54, 55 by means.of which=
thié pump ‘casing is -resiliently: attached:to: and:
Such uspringse

supported on the locking device.
will,: therefore, act ‘to. absorb. ‘amny: shocks:trans-

3

RE

20

25

mitted to.the pump, or-to ‘cushion any ‘pounding:

of *thépump: * The resilient mounting. will.‘also::

absorl any charigesin the length of the riser ‘pipe
suc a8 those due to. chianges in. temperatuw.e

Tf '1 shouldibe desired to remove the: pump and:
2 assembly from . the: well casing, it is only:>
necéssary to rotate the riser pipe ‘and pump éas=:

ing-if"a councer ~clockwise dlrecmon, such:operas

tion causing rélease of the force’ urgmg‘ the lock=:
ing dogs into engagement with the! well casing; :
whereby - the pump and 1cck1ng assemoly may be

withdrawil:

‘Whlle I have 111ustrated a*ld descrlbed one em-
y’mven’uon it will ‘be apparent:
in the “art that the invention is:
in no‘way limited thereby and that:thesame:
includes other efibodiments; modifications ‘and:;

40,

improvenients; which-inay. be practiced! withoub g5

in any way depar’cmCr from the splrlt or scope of :
the mven’clon fori thé Hmits of Wmch reference

mu be had to the appended clalms o
What is clmmed igvind o :

A pumplng ‘device: comprlelng " well casmg,?
ar pump Wn,hln soid wall casing, said: pump ‘egmi=y
y “chsihg member -and-a vane :member’
Wlthm : nd contactmg s5id pump  casing; ‘said:

: yane ] rnber being relatlvely»i
rmataele and means carried by said vane mein-"5;
hér and ‘cooperating with: ihe sides of said well ™ *

piisin

pump casi

casing for holding said vane meinber from rota-
tion. .

2. A pumping device comprising a hollow shaft
s pump disposed within said hollow shaft, said

60

pump comprising a rotatable casing and a vane

member within said casing, a shaft attached to

said vane member, and means carried by said. -

second-named shaft and engaging the lateral
walls of said hollow shaft for holding said vane
member from rotation. )

3. A pumping apparatus comprising a well cas-
ing, a rotatable pump casing within said well
casing, a vane member within and engaging said
pump casing, a shaft attached to said vane mem-

ber, a one-way locking device carried by said.

65

shaft and engaging with the lateral walls of said

well casing for locking said vane member to said

well casing to thereby hold said vane member' '

from rotation with said pump casing.
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~4.:A pumping:device comprising: a: well casing, -

a pump disposed within said well casing and com-

- prising-a rotatahly -disposed pump casing and g

vane member within said pump casing, inlet and
discharge ports in said pump casing, a rotatable
hollow shaft connected to sald pump casing, said
discharge. port opening into.said hollow: shaft,

and a one-way locking ‘device carried by said -

pump:and engaging the lateral walls of said well

-casing and adapted to prevent rotation of said
‘vane member when said pump casing is rotated in

one direction.
- 5.-A pumping:device compnsing a well casing,
a :pump in said well casing and having a.pump

casing having inlet and discharge ports therein,

a hollow shaft connected to said pump casing,
means. for rotating. said -hollow. shaft and  said
pump casing, said discharge ports opening into
sald hollow shaft, a vane member in said pump

20 -casing, and means carried by said vane member

and cooperating with the sides of said well casing

to.lock said vane member to said well casing for .
preventmg rotation of said vane member with-
" said pump casing; sald locking means being oper-

‘25’ ~able only when said pump casing is rotated in

one direction.

6. A pumping. dev1ce comprising a well casing,
& pump within said well casing and comprising-
a rotatable pump casing and a vane member

within and engaging said pump casing, means for
locking ‘said vane member against rotation with
sald casing,. said means comprising ‘a locking

device carried by said vane member and engaging -
.. the lateral walls of said well casing for holding
-7 said vane member from rotation with said casing,

and-means for resiliently mounting said locking
device on said pump.

‘7. A pumping device comprising a well casing, '

a pump within said well casing comprising a ro-
tatable pump casing and a vane device within and
contacting said pump casing, a: locking device
carried by said vane device and normally engag-

Ing with the lateral walls of said well casing for:
‘holding said vane member:-from rotation with -
said pump casing, and resilient means separating

said pump.and said.locking device:

~8.. A-pumping device comprising a well casing,
a pump within. said: well casing .and. comprising
a rotatable casing and a vane device within and

contacting said casing, a shaft attached to said
- vane device and having a portion extending ex-

teriorly. of said casing, a locking device slidably

carried by said shaft and disposed exteriorly of

sald.pump casing and engaging the lateral walls

of said well casing for holding said shaft and said -
vane dev1ce from rotation with said pump casing, :

2,011,451:

means resiliently separating: said pump and said '
locking device, and other means resiliently urging:

said.locking device toward said pump.

- 9. A pumping device comprising a rctatable;
pump casing, a: vane device. mounted within said:
casing, a shaft attached to said vane device and

having a portion extending exteriorly of said cas-
ing, a locking device keyed to and slidably mount-
ed. on' the exteriorportion of. said shaft and

adapted to. engage a- ixed member to prevent
rotation. of :said vane device. with said casing,:

10 ¢

and resilient means disposed between and engag--

ing said casing and said locking device: for re--
siliently mounting -said locking device -on saidj

shaft with respect to said casing.

10. A pumping device. ‘comprising a rotatable‘

casing and a vane device within and engaging
said casing, a shaft-attached to said vane device
and having a portion extending exteriorly of said

casing, a support comprising a plurality of spacedf
plates:slidably mounted on the exteriorly-extend- -

ing portion of said shaft and being resiliently

spaced from said-casing, and a plurality of shoes -

15:;

20

pivotally mounted on said support and adapted to.

engage a fixed member to hold said vane: device
from rotation with said casing.

11. A pumping device, comprising a.pump cas-‘,
ing:adapted for rotation, a vane device mounted;

within and engaging said casing and adapted to -
-30:%

be held from rotary movement with said casing,

25

a:shaft attached to said.vane device and having.a -

portion extending exteriorly of said casing, an
abutment on the exterior portion of said shaft, a

one-way locking -device slidably . carried by -the. . -
.35
gage a fixed member to thereby prevent rotation
-of said vane-device, a spring separating said cas-

exterior portion of said shaft and adapted to en-

ing: and said locking device, and a second spring

separating said .casing and said abutment, said-
40

springs resiliently mounting said locking device
with respect to said casing.

12, A" pumping device comprising. a. rotatable.

casing and a vane device. within. and engaging

said casing, a shaft attached to said vane device .

and having a portion extending exteriorly of said

casing, an abutment on the end of said shaft,.a.
plurality of spaced plates slidably mounted on :
sald shaft intermediate said casing and said abut=.

ment, a plurality of shoes pivotally mounted on

said plates resilient means: separating said plates
and said casing, and resilient means.separating .
said.plates and said abutment, said shoes being -
adapted to engage a fixed member to thereby:
hold  said vane device from rotation. with said-

casing
ALVAH M LOCKWOOD
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