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Ao fz(l whom. it may copcern?

Be it known that T, Jouw Hamnx, a citizen |
of the United. qtates. residing ‘at Los An-

geies, in the county of Los Angeles and State
of California, have invented new and useful
Improv ement& in. Pumping Apparatus, ‘of

, Whlch the following is a specification.
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“This invention relates to the constr uction
of ‘the sucker rod and also to the combina-
tion: with thie pump tubing: of a sucker rod

: of novel gonstruetion,

“This ‘invention' includes the sucker rod
shown in my - apphcatmn Serial Number
554,068, filed: Aprﬂ 7, 1910, for pumping ap-
paratus, of Whmh thls apnhcatmn 18 8 dl-

: »vmonn

20

Spemﬁéwclalms to the sucker rod, per 8¢,
as herein shown have been’ dwlded out of

this apphcatlon and are included n my co--

pending . application. for sucker rod, Serial

i Neo. 872,003, filed Jan, 18,1912
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In deep’ well pumps were the sucker rods
.are one thousand feet in length axnd

wer it
is found to be impossible o operate the

& pamp piston efectively, withi sucker rods’ of
-the construction heletofore Kn(wvn, except- |

ing at very low speed, for the reason that
the pump tubmg must be of small diameter

.on-necount of the great depth and ‘the tre-

mendous. pressure fo the square inch upon
the pump; piston; and that consequently,
the ‘sucker rod must be of small cross sec-

tiona} area in order o afford a passage in- |
side the tubing for the lighid to be pumped. |

‘With the present construction of sucker |
' of different densities gmwmtw
Lof stich doluhng
! the column-
pump tubing it is clesr that sueler rods in.
use up o the present time and those ]that

rods capable :0f practical use and in"practi-

cal -use for such’ deep wells, the sucker rods.

bend or buckle on the down stroke so that
the transmission of 'notlou to the pump pis-

piston resalting from &

{our or Ave mehes.

1t has been proposed, in-some instances to.

rovide rings atintervals ardu ind the sucker
rod to holds the rod from buckling and to
provide the ved with' concave grooves to
atiow theliquid to pass the rings. But such
igs increass the Triction and such sucker
- aye not c&pable of pmctl al use in deep
waolls, - S

VWith the cucker rodq heretofore in use.in |

the field ‘the most effective operation of the
pueip is ‘secured ‘with from twelve to fifteen
strokes per minute. THe said strokes above
mentioned: d@ not discharge the amoupt of

is wéry inefective and the stroke of said
24-inch stroke of.
ihe walking beam may “be IPdU(‘ed to only
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oil which Would be dJschawed were the pis- |

ton ‘stroke equal

she sucker rod. . -Furthermore the buckimo

and bending of ‘the sucker rods clvsta}hzes'.

the metal a'xd cnuses breakage to oceur at
the pins and boxes.
the sucker rods are buckled or bhent on the

~down stroke so as to strike the pump tubing,
said tubing and the pin, (md the boxes wear,:

to that of the top end of .

I’urtnevmom whenever

68

) that lhb life -of ‘the tube and the sucker'

rod is greatly reduced.

The sections.of satker rods heretofore m" S

use ave lable 6 lahtlvely turn”so as toun-..

serew. at the joints, thus often causing a
fishing job with much delay and expense. -
I h‘we discovered that the ‘principal diffi-

_culty, to- be overcome in pumping deep oil

70 -

wells arises from the following conditions:. -

There is usually a pressure of gas'or com-
ppessnd air in such wells.and the escaping.
gas or air seeks and tends to move along the:

75 .

su-faues bounding the column of pil which -

ig being pumped and tends to carry upward
along such sur fagea the dighter. and more
fluid materiali and comse uuently ‘the heavier

80 .

material, as sand and ‘the thicker 011, gravi- .

ates {0 the center of the column

“In hydromechanies ‘it is known, that the
partlcles of faid figwing throuwh a  pipg.

hdve mov emPnts Vi ]1‘/1110' m %peva II‘Om cen~ -

ter to_periphery of the column, the central.

particles moving at maxinium rate and the ..

peripheral particles at minimum rate. * In
consequence of ‘this diference of speed: the
heavier pavticles in a column carrying flaid:

and W nen T
goincidbs wﬁh the camer ot

have been propesid must be operated uh

adyerse: conditions since such sucker l'ods
are located in tie position of maximum fiow
dnd maximum "%nhl ty. It is known thatiin
handling erude oil hat such oil’ ioges a hwh
permﬁtwe of it¢ more volatile and valuable
constituents, ds gasolene, such }%seg dovht-

‘9@ E

to the fenteh ,
ch gen ter of
b}‘e.' [T

‘B

100

less being due 0 thﬁ presence of dir or gther '

gasés in and about the oil, .
¥ have dlsm*‘ered in pumpmo ¢rude 0il
that the less

0115 :
Heretofore- t"}e main body 0f“ #ha. sucker

rod has beéen located at the center-of the col-.
~ump of fluid matter being puriped ‘shd-col-

‘the ol is agifated’ ‘md ‘churned
nhc smaller will be ‘he Iosses of the, volatﬂe~

H0E
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sequently the sand and thick fluid, which
gravitate toward the center, settle against
the sucker rod; and when the sucker rod
moves. down through the column its move-
ment is obstructed by the friction of the
heavy matter against the sucker rod. In
consequence of this excessive friction the
tendency of the sucker rod to buckle is in-
creased and the pressure increasing from
top to bottom in the pumyp tubing around
the sucker vod causes the lower portion
thereof to float while tlie upper portion is
buckled by the friction of the fluid material,
and consequently when the sucker rod makes
above ten strokes per minute the friction on
the lower portion of the sucker rod and on
the pump piston of the working barrel re-
tards those parts on the down stroke, so
that the stroke of the lower portion of the
sucker rod is not finished - before the up

stroke oecurs, thius producing inefficient’
pumping action and causing crystallization,

breaking and parting of the sucker rod and
wearing of the pump tubing.

It is evident from the foregoing that.in
order to, obtain maximum output of crude
oil from a well with minimum loss of vola-
tile oils it is neccessary to get the sucker
rod away from the dense fluid in the center
of the columnn. : C

An object: of my invention is-to avoid
these difficulties, This T do by practically

-dividing the liquid material being pumped

into a plurality of columns, the perimeters
of which are ndjicent the sucker rod.as well
as adjacent the pump tubing and to sur-

round the same with an unbroken gas-way |
_extending entirely around the® sucker-rod

from {op to bottom of the pump-tubing so
that during the pumping operation there

“may be & constant upflow of gas and liquid
in a series of practically. straight columns

extending from bottom to top of the tubing,
with a minimum deflection of the fluids
from a straight course atcany-point, and to
minimize the number of plices where such
slight deflections of the fliid may oecur.

And sugh straight columns of liquid passing’

upward in a straight course hold the sucker-

rod in the center of thé pump tubing against:

vibration, votation, buckling and bending
and from contact with the pump' tubing,
By thus dividing the oil that is being
L)umpod into_a- plurality of columus, the
cavy material in ecach of the columns
gravitates to the center of its columir and
away from the sucker rod and from  the
pump tubing so that the gas and lighter
liquid material contact with the sucker rod
on. the down stroke, as well as with the
pump tubing on the up stroke, and the fric-
tion is done away with and the consequent
tendency to buckle and break is avoided,
thus permitting the pump to be rin at a
higher speed with greater output,
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A further object of this invention is to
provide a reinforced sucker rod which can
be manufacturad at minimum weight and
cost, and by which all of the difficulties
heretofore enumerated will be avoided. -

Ifurther objects and advantages may ap-

pear in the subjoined detail description,
The accompanying drawings illustrate
the invention.
Tigure 1 is a fraginentary elevation of the
invention showing two sections of a ribbed

sucker rod coupled together and in place in.

a pump tubing, fragments of which are
shown 1n section. FKig. 2 is.a fragmentary

-elevation of the invention e¢na reduced scale.

The pump piston and standing valve are
shown intact inside the pump tubing, & por-
tion of which is omitted to avoid confusion.

Fig. 3 is an axial sectional elevation on

line 2%, Fig. 1. TFig. 4 is a cross section on
line 2#, Figs. 1 and 3. Fig. 5 is a perspec-
tive view of a welding member having a
different form of welding shank than that
shown in Figs. 1, 2 and 3. Fig. 6 is a cross
section of a ribbed sucker rod having s
body fitting the welding member shown in
Fig. 5, and in place in a pump tubing.

, The pumping apparatus comprises pump
tubing 1 of the usual construction provide]d
internally with a sucker rod 2 preferably
constructed of separable sections 3; each of
which is formed of three members, a ribbed

or bladed member or body 4, of compara-

tively great length, as for instance, twenty
feet, more or less, and of slightly less diame-

‘ter than the pump lubing; and welding end

members 5,.6, that are ench composed of a
male or female threaded toupling 7 or 8,
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respectively, of less diameter than the body -

4, and intermediate wrench seats 9 prefer-
ably of square cross section; and ribbed or
bladed welding shanks 10 that correspond
with and are fastened to the body 4 by suit-
able means as the electric weld a; so that the
sucker rod is practically of uniform ribbed
cross section throughout its entire length.
The ribbed body 4 and ribbed shanks 10
are_ practically Y or X-shaped according as
their radial blades, forming longitudinal

partitions 11 in the pump tubing, are three

or four in number, but it is understood that
the number of such partitions may bé more
or less as desired. . '

The partitions 11 stiffen the sucker rod
lengthwise and at the same time practically
divide the pump tubing inte & plurality of
pumping chambers, channels or passages 12,
each of which is of greater cross-sectional
aren 'that. the bladed body 4 so as to form
between each two adjacent partitions during
the pumping operation, indepcndent col-
umns of liquid material, not shown; and the
partitions further provide a seat for a
wrench such as shown, described and claimed
in my co-pepding application for pump
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fitting, tiied June 20, 1910, Serial Number
568,033, and in Wluch opposxtely arranged
wrench’ jaws are provided. with slots to en-
gage a ribbed sucker rod. = - ‘

The lowér-end of the sucker rod 2 is pm- .

vided with & suitable’ piston 13 of any. de-
sired construction. and the pump ‘tubing

"may be provided internally below the. plston

‘10

.18 O

‘longitudinal ‘passage to.ancther and
clearance space is free from any sucker rod.

80
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18 with a standing valve 14: oi* any deSlI‘ed ,

form. -
In practice, the dlameter of the: bucker rod

is substantially’ the same- as but léss than

the dismeter of the : pump tubing, the sucker

rod and the pump tubing bemg preferably |.

of such relative proportions that there i is, but
sllght clearance between the walls of the
tubing and the edges of the ‘partitions, so
that t
of the tubing and yet'the space is minimized
through which u(luld may pass me one
sueh

parts along the entire length of the sucker

rod, so that the action of the sucker rod will-

not be interfered with and_the sucker-rod
will not--agitate anid toTn the fivid.. The
purpose of this combination of the ribbed
sucker rod with the pump tubing -te form
longitudinal pumping chembers disposed
about the sucker-rod and extending unob-
structedly from end to end of the tubing
above the piston or sucker, is two-fold: it
serves to hold the oil or other hquld with
such stability as to brace the sucker rod
against bending or buckling; and it applies

- the inertia of the oil in the pipe to ‘mini-
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mize the tendency of the rod or the sections
thereof to relatively rotate and anb yota-
tion can only be effected by practizi.ly ro-
tating the entire column of oil or other ma-
terial surrcunding the portmn of the vod
that tends to turn. The ad vantages of thi
construction and arrangement in this T
spect are maximized in the case 01 thick and
heavy crude oil c&rrymgr sand or other
solids, and the tendency to unscrew at the
joints is minimized. -

In the form shown in Figs. 1 to 4, inclu-
sive, there are four, and in F10~». 5 and &,
there are three straight mdm)iy di opoqed
longitudinal parmnons2 ribs or blades which
have no radial projections to impinge
against the oil and Wan’l extend nearly but

- not quite to the walls of the pump tubing,

thus forming four or thres divisions of the
tubing, as the case may be, to confine the
liquid in a plurality of straight angular

- columns that are pamiuel with the axis of

60
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the tubing, thus tending to hold the sucker
rod against vibration 2s well ag agsinst
buckling and rota tmn, and furt }:ermr:;“e, the
strength, rigidity and. cnsnnm Space are Max-
imized, and the weight and the frictions}
resistance against the materw; to be pumpead
are minimized.

e’ partitions will not touch the walls

Tt is thus seen that I have provided in z
pumping apparatus, the combination with

-the pump tubing of means to divide the in-
terior of the pump tubing’ into' & plurality

of pumping chambers. e\tendmg lengthwise:

of the rod between the' joints thei’eot and.

70

that the cross-sectional area of each’ jomt 181
minimized so that the liquid may flow freely

along the tubing; that the couplings at the -

]omts cannot coine mto contact “with' the

uubmo' 15 minimized,

Tt 1s thus seen that. the pum' fubmzr and»

piston rod form walls 1csp»ﬂct1ve‘ "'de;‘ted .

‘tubing or.become woin ihe;eby, and :that
the friction cof the liyuid on thﬂ rod and“

to conjointly inclose a plarality of“columnsg .

the perimeters of which are-ddjacent the-

piston rod and the pumyp’ tubing and the

we'u'mw dctlon of solids in the rmt 'cm’ be::,

ing pumped is minimized and churning- and

Tost miotion is avoided. - - RIS

I claiin— '
i A purnpmﬂ apparatus
pump tubing, & valved priston and-a longi
tudmaily b}aded sucker rod in the pump.

comprising

St

tibing, said pump tubing and bladed sucker .

rod formmﬁ walls zéapcchwlv adapted to

um}o.mt ly inclase a plurality ©f, celumns:

ot which the peumetut ave adiacent the

piston operating means and the pump tub-

mg, there being a cle arance betw seny the
respective wauis

2. A pumping appai: btu., conpri ising
valved piston, purap tubing and & bls ﬂcd
secker vod forming longitudinal weaiis of
the tubing and ihe, sucker rod biades respee-
tively to conjointly inclose » plur iity of
columus of which the pwxn oters are adje-
cens_the sucker rod and the :unm tvbi“g
there being sn unchstructed clearance be-
tween the respeetive walls, -

5- A pumping epparatus comprising
talved piston, pumy tubing, a sucker ro
attached to ths pisten, and| having ms 3.
and female couplings on the yespective en
of the rod of less diameter than the pum

‘ta Q"CD Xy}

tubing anq baving longitudinal parm O3
diameter then the cou-

hiadss. of greater
plings and ot subgtantially the same but of
less diametsr than the inside of the pumy

tubing, said pump tubing and sucker vod

blsdes togstner forming 2 plurality of pomp-
ing chambers for the purpose set, forth,

4. A Dampn ADDAT&IUS  comprising a
valved pision prap tubing, and a sucker
rod eonmesied to the | 1storf an 6 composed
'sf %ﬂa:ahi ?oc:mw ac'x 01 ‘—"}llc-,. iz

the bl “rw" ms:n,, 2y
and each of which

w
ot .
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end raembers that are each composed of a
’ gi)usling.member of less diameter than the
a

wrench seats  of square cross section; and

5 each of which is constructed of bladed weld-

‘ing.shanks- that correspond with and are
fasterIned to-said bladed member. ¥
5. In a pumping apparatus, pump tubing,
and a sucker rlt;%x }Ix’a‘ving a bladed body
10 forming Eartitions to practically divide the
pump tubing into a plurality of pumping
chiambers, each: of which is of greater cross-
sectional area than the bladed body. -
“6.”A  pumping - apparatus comprising
15 pump tubing, a piston in-the pump tubing
and a longitudinally bladed sucker rod to
‘operate the piston and to practically divide
the pump tubing into a plurality of pump-
ing chambers. - . \
.20 7. A pumpihg apparatus comprising
pump tubing, a piston in‘the pump tubing,
a standing valve in the tubing below the

piston and a longitudinally bladed sucker |-

rod to operate the piston and to practically

26 divide the };lilimp tubing into a plurality of

pumping chambers.

ed member gnd comprise intermediate .

1,031,848

8..A pumping apparatus comprising a |
sucker: and tubing and a sucker rod con-

structed and arranged to form longitudinal . T

pumping chambers extending unobstruct- 30

edly through the tubing above the sucker’:

there being some clearance between the. tub-

ing and sucker rod, substantially as and

for thé purpose set forth. ‘ .
9. A pumping apparatus comprising a 35
sucker, and tubing and a sucker rod con- .
structéed and arranged to form longitudi- .
nal pumping chambers symmetrically dis- -
posed about the rod and extending unob-
structedly through the tubing above the 40 ;
sucker there being somie clearance between .’

‘the tubing and sucker rod, substantially as o
and for-the purpose set forth.

In testimony whereof, I have- hereunto . -
set my hand at Los Angeles California this 45
4th day of January 1911. _ v

. JOHN HAHN. -
In presence of— ‘ B
Greorce H. Hicks, -

James R. TowNseND,
* L. Beute Rice. .



