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METHOD OF MAKING SUCKER RODS.
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Oty invention relates to sucker rods of:
which a “string” is used in puinping deep’
wells such as oil wells: ‘The depth: of such.
wells is constantly being increased; now beirg:
drilled &s much as five thousand feet deep:
On'account of the greatly increased depthiof
the wells; the strings of* sucker rods used in
puiniping the wells frequently break because
of the great length and increased’ weight: of
stich strings, o
" The size or intérnal dizmeter of the cas-
ifig used ih-the wells limits the transverse di-
mengions ‘of the couplings for the sucker'rods
and the sticker vods, which makes any mate-
rial' increase ih such' dimensions practically
impossible. Breakage of a rod:in‘a‘string'of
sucker rods 1s a frequent cause of long and
expensive delays it the Wwell pumping opera

tiong: - Stucker rods as made’ heretofore gen-.

erally fail by breaking-at or’closely adjacent
to the point where the head on'the ends of
each'stcker rod joinsthe body portion of the
vodg Another factor in the'cost of pumping
wells i because the heads on the ends of the
rod sectioiis Become upgét by long use, such
upsetting’ making 1t difficult’ to- disconnect
the sucker rod couplings-as isidone when're-
moving a string from‘a well, and-as'is neces-
sary from time to-time in order'to-clean-the
well, and toenablé repairsbeing madé to the
pump cylitider on the lower end of the well
casing.at the bottom of the well’and'for vari-
otis other: reasons. R ‘
Oie” object of our-invention is the' provi-

sion ot a novel method of making sucker rods
resulting in a’ sucker rod and' rod’ coupling
of improved construction whereby' the
sti‘engt%i and durability of a string of'the rods
is materially increased without material’in-
crease in’the weight of the string and with
little or nio reduction in‘the'clearance between
the string and the inner surface of the well
casing in which the string is suspended
when inuse. N
' Arxother object of the invention‘is‘the pro-
vision of a novel method of making the sucker
rods and rod QOLiplillds"Vthrébjf‘tﬁe:increased
styength and durability of- the rods and'rod
couplings are-attained in a rapid, cheap and
‘economical’ maniier. s ‘

Still further objects of the invention will
be made apparent hereinafter in the detailed
description of the invertion. )

The invention consists in the novel cor-

structionis and ‘arrangement of parts forming

the assenibled string of sucker rods, in the
way the ends of the rods are ‘enlarged and
provided. with' heads, and in' the: improved:
series o1 steps used'in making the rods. '

‘Reterring niow to- the drawings forming
part of this specification, Figure 1 is a'plan
showing part of a string of sucker rods made
in-acéordande with our-invention, as assem-
bled for use in pumping. \ ‘

" Figire 2. is s longitudinal section; onia
larger seale; showing 4 preferred construc-
tion’of sucker rod:and rod:couplitig'made in
accordance with our invention. L

Figive 8 is 4 transverse section of the con:
striiction: shown in Figure 2; the left-hand
halft of Figure 3 being taken:on . the: litie
TH=-ITT, and the right-hand half on'the line
II—ITT~of Figure 200 ‘

Figure 4 is a longitudinal section similar
to Figure 2, showing a modified form of cou-
pling embodying- certain features-of our in-
vention, o

-Figuve 5 is a transverse section-on the line
V-V of Figure 4. ‘

In the' sccompanying drawings, the: letter =

A designates the sucker’ rods of thesgeries
dged’ in forining a “string”, and B the
couplings’ by which’ the' 4djoining ends’' of
the rods are fastened to:one another when
agsembled -into the stiing. '
“Each of' the rods 'A which, as shown, are
of circular cross-séction, Has a cireular head
2 oni each end, the heads 2 being formed in-
tegral on the erlarged end portions 2 of the
rods’ and the end portions 2* preferably be-
ing: connected’ by a tapering portion 2° to
the body portion 2¢ of the rods A. ~The en:
larged portions 2» and 2° and the heads 2
are formed by upsetting the ends' of the
tods or in’ any other approved manner; and
thie heads 2 and enlarged portions 2* pref-
erably will-be’ machined or turned to'the re-

quired’sizes; althotigh'in' soiie cages smooth

forgilig the rods may be fotind to be suffi-

cient. S | .
The couplinigs B arve- formed of’a sleeve

3'haVing a cavity or récess 4'in each end; the
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opposite' taces of the septum 5'in' the sleeves

forining the bottoms of the recesses which
engage with the end faces of the Heads on

the'rods: A* Hole 6'may be provided in'the "

septum; ws shown 'in Figure 4, vwhen con-
sidered desirable or necessary.. The outer
end. of each''recess 4 ‘has mternal serew-
threads adapted to’ receive the externally
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threaded axwll( Is 7 by which the ends of the

sucker rods A are secured within the re-.

cesses of the sleeves B.
In the construction shown in F1011res 92 and

- 3,:the enlarged ends or heads 2 oi the sucker

; rods are of a diameter shohdy smaller than

10

“of a diameter to neatly

that of the recesses 4 in which the heads
are seated when assembled into a string.

larged ends or heads of the rods are made
fit “within the un-
threaded porticn of the ucess 4.

The sleeves. B, as shown, have panﬂel:

- flattened faces § on olmosﬁe sides of  their

15

longitudinal axis.to provide means for en-

; oaoenmnt by a wwrench so as to prevent turn-
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g of the sleeves when the glands 7 are be-

ing screwed into or out of the recesses 4.

Tlhe sleeves may be of polygonal cross-section
when desired, mstead of circular, as shown.

In the construction:shown in Tigures 2
and: 8; the glands 7 are split axially into two

alves and in such case the contacting faces
T2 of the half glands ave provided with reg-
istering dowel pins-9-and holes 10 adapted

to . maintain the two. parts of each gland

in alinement and prevent movement of one
relative to. the other, when inserting or re-
moving the glands.

In the constructlon shown in Tigures 4
and 5, the sleeve is the same as In that of
qure , except that the hole 6 is omitted
from the septum 5, and the glands 7 are the
same except that they are mfxde of one piece
and are not split lengthwise.

When the glands T of Figures 4 and 5 are
used, .two of them, will be properly posi-
tioned on the cylindrical rods A before the
second one of the two upset ends or heads
9 is formed on the rod., The glands and
the enlarged portions 2* of the sucker rods

“are m-zchmed to a diameter to form a slid-

ing fit on the enlarged ends 2* of the rods
A 50.as to enable the glands to turn, when
being screwed into the sleeves, into holding
enoaoement with the enlarged rod end or

head 2 posltloned within the recess 6 in the

sleeve B.
The inner end, or end of the glands Whlcn

engages with the head 2 of the rods A has.a
*cyllndrlcal portion 11 of a diameter to neatly
fit.into the unthreaded portion of the recesses
4'in the sleeves B, as is shown in Figures 2

and 4. Hexadonﬂ outer ends 12 on the
glands prov1de means for using a wrench
when screwing the glands into and out of the

sleeves, and the OIands of Figure 2, for a pur-
pose to be desm ibed, preferably are split

lengthwise.
The enlarged body portions 2* on the ends

of the rods A will be ‘made of a diameter to

have a relatively close sliding fit within the
glands 7 so that when the glands are tightly

screwed into place in the sleeves or couplings

B the ends of the rods will be rigidly held

In.
the construction of Bmures 4 and 5 the en-
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within uhe recesses 4 of the couplings and any
flexure of the rods in an assembled string wﬂl
be at points in the length of each rod between
the opposite taper portions 2° of edch rod.
Inrorder to increase the physical’ properties
of the string of sucker rods, each rod A will
be car etully heat treated after the enlarged
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portions 22 and heads 2 have been formed )

thereon. In carrying out thisheat tr eatment,
the rods will be uniformly heated to above
the upper critical point, and then quenched.
Atter the quenching operation the rods will

<t

again be heated to bﬂlow the critical point, - ‘

and then allowed to cool slowly in air. -By

Theat treating carbon steel sucker rods in this

way, the tensile strength of the rods is ma-
terially increased, and the heéads 2 on their
ends are hardened so as to prevent the unde-
sirable enlargement caused by the heads grad-
ually becoming upset by long continued use,

80

a result heretmore obtained with such rods _

as made heretofore. The physmal properties

- of the rods may be further increased by using

an alloy steel instead of a carbon steel in
making therods.

In heat _treating rods Wlth mtecrmlly
iormed glands 7 posmoned thereon; some
d1ﬂ1culty may be experienced in making the
heat treatment. of the rod uniform, because
of the influence of the body of metal forming
the gland in the heating and cooling steps of
the heat treatment. For that reason the split
glands 7 of Figure 2 preferably will be used,
as such glands are not positioned on the rods
until the rods are: being -assembled into a
string. The split glands also are pecuharly
well adapted for use in making' repmrs toa
broken string of sucker rods.

In formmg a_string the rods A are suc-

cessively lowered into  the well casing. The

upper end of the uppermost rod within the
well is then connected by a coupling B to the
lowermost end of a rod A suspended above
the well.. This rod is then lowered into the
well and another rod is connected by its lower
end to the upper end of the rod now upper-
most within the well. These operations are
continued until the required number of rods
are connected into a string, the assembled
part of the string: gradually increasing in

Jength until the strmov extends downwardly

Wlthln the well for the desired distance. -

In removing the string from the well, as
is_found mecessary from time to time, it is
lifted until one or more of the rods A project
aboye the upper end of the well casing. The

‘projecting rod: or rods is’ then .tnfastened

from the string by unscrewing the glands in
the couplmcr B, and laid to one side, These
operations are then repeated until the entire
string has been removed from the well.
The advantages of our invention will be
apparent to those skilled in the art.
Modifications in the construction and ar-
rangement of the parts nny be made with-
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out departing from our invention as defined
in the claims. Various alloy steels may be

~employed as well as a plain carbon steel in

making the rods and couplings. ‘The rods
may be made of tubes instead of solid bars,
as shown. The cross-section of the rods may
vary and the shape of the enlarged heads on
the rods may bé changed and other modifi-
cations may be made within the scope of the
appended claims.

We claim:

1. The method of making sucker rods
which consists in enlarging each end of the
rod by upsetting, forging integral heads on

5 the upset ends and then heat treating the so-

formed rod to thereby increase its physical
properties.

2. The method of making sucker rods
which

consists in enlarging the ends of a’

3

rod by upsetting, enlarging the upset ends to
form heads thereon, positioning a pair of
hollow screw threaded glands on the rod be-

fore forming at least one of said heads, and

then heat treating the rod to thereby increase
its physical properties.

3. The method of making sucker rods
which consists in enlarging each end of the
rod by upsetting, forging integral heads on
the upset ends, then uniformly heating said
rods above the upper critical point, -and
quenching sald rods, then heating said rods
to a point below the critical point, and allow-
ing said rods to cool slowly in air.

In testimony whereof, we have hereunto
set our hands.

FRANK E. ANDERSON.
FOREST H. THORPE.

20

25

30



