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The present invention is adapted to clean liquid coated 
rods, small diameter tubing, or other generally cylindri 
cal members. It is particularly useful in oil field opera 
tions, as for example in connection with wiping of sucker 
rods of oil well pumps. 
The usual oil well pump is operated by a sectional 

sucker rod extending from the ground surface to the pump 
located at the lower end of the well tubing. Occasion 
ally it becomes necessary to withdraw the sucker rod 
from the well in order to service the pump. Since the 
rod is coated with oil, it is desirable to provide a wiping 
action to dry it as it is withdrawn from the well. This 
prevents the men handling the rod from being sprayed 
with oil, and also avoids formation of hazardous oil slicks 
from the drippings. 

In the past, sucker rod wipers have usually been disc 
shaped, with a central opening through which the rod 
was passed. In some cases tandem arrangements have 
been used wherein the rod was passed through two discs. 
The wiping action was brought about as a result of the 
central opening in the wiper discs being normally of 
smaller diameter than the outer diameter of the rod, so 
that the rubber squeezed down upon the rod. 
The intrinsic disadvantage of disc wipers is that the 

central opening must be small enough to constrict about 
the intermediate portion of the rod, but yet must expand 
excessively to pass the enlarged end portions. The end 
portions of each length of rod are squared so that a 
Wrench can be applied to make or break the union be 
tween the rod and a coupling sleeve. To avoid the pos 
sibility of the wrench slipping off the tool square, raised 
annular portions are formed on both sides of the square. 
When these raised portions and the coupling sleeve pass 
through the discs wipers, they cause a great increase in 
hoop stress. This tears the rubber and thereby unduly 
dimishes the effective life of the wiper. 
The present invention provides a unique solution to 

the problem of designing a wiper which will both squeeze 
down upon the intermediate rod portions and expand 
without permanent deformation to pass the enlarged end 
portions and the coupling sleeves. The generic concept 
involves the use of a helical body of elastic material 
through which the rod passes. The inner diameter of the 
helical body is small enough to grip the rod for an effec 
tive wiping action. As the end portions of the rod, and 
the couplings, pass through the body, a unique adjust 
ment occurs. The coils of the helix unwind and then re 
turn to their original setting. A very effective wiping 
action takes place as the coils adjust to the changing diam 
eter of the rod and rod couplings, but yet the wiper ele 
ment does not take a permanent set from the unwinding. 
The ease with which this unwinding and rewinding ac 

tion takes place is attributable to the fact that the lead 
ing end of the wiping element-i. e., the end through 
which the sucker rod or other member enters the wiping 
passage-is free to rotate about the axis of the helix and 
is also free to move axially in the direction of movement 
of the rod being wiped. This freedom of movement per 
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mits the successive coils of the helix to adapt their inner 
diameter to the diameter of any enlargement as it passes 
through the wiper, but without requiring any increase in 
the helical length of the wiper element. The only de 
formation of the material of the wiper element is a de 
crease in curvature to accommodate it to the diameter of 
the enlargement. 

Because of its unwinding action, the wiper will ac 
commodate rods of various standard sizes. This uni 
versal feature is advantageous because it eliminates 
multiple size stocking problems, and it also enables the 
pump operator in the field to use one wiper for all of the 
standard rods or macaroni tubing in use. It has been 
found that a helical wiper according to this invention 
having an internal diameter of about Ag' will accommo 
date all the standard API rods which are between 5%' 
and 1%' in normal diameter. Furthermore, the expan 
sion of the coils by unwinding of the helix results in the 
exertion of only very slightly greater pressure and fric 
tional dragon the enlarged portions than on the normal 
diameter portions of the member being wiped. Conse 
quently the frictional wear on the wiper element is 
greatly reduced, resulting in a greatly prolonged service 
life as compared with that of wipers heretofore in use. 

Since the wiper coils are under practically no tensile 
stress there is no tear resistance problem, as there is with 
disc type wipers. In these later types the wiper is placed 
under great stress when the diameter of the member 
being pulled through it increases. Since the tear resist 
ance diminishes rapidly when rubber or a similar material 
is under high tensile stress, a sharp edge or a sudden pres 
sure by the member being wiped may cause a disc wiper 
to fear. Because tensile stresses are very low in the 
helical wiper of this invention, it has high tear resistance 
and correspondingly long life. 
Another advantageous feature of the instant invention, 

particularly when applied to wiping oil well sucker rods, 
is the effective manner in which the wiping element func 
tions as a fluid seal. Frequently when pulling a string of 
Sucker rods from a well, intermittent slugs of gas and/or 
oil may reach the surface through the well tubing. This 
is referred to as "heading.” The well head equipment 
includes a flow line to a storage tank, but the capacity of 
this line is often not sufficient to carry off these "heads' 
of gas and/or oil, resulting in a temporary build-up of 
pressure in the wiper housing, which is attached to the 
tubing head. This pressure may be temporarily on the 
order of 50 to 100 p.s. i. or even higher. 
The Sucker rod wipers heretofore in common use are 

not capable of effecting a seal against upward flow of gas 
and oil during such "heading' periods. On the other 
hand, when a wiper embodying the instant invention is 
Subjected to pressure of the order mentioned above, the 
pressure acts against the outer peripheral surface of the 
helical coils to force them radially inwardly into sealing 
engagement with the Sucker rod, thus preventing leaking 
upwardly between the rod and the wiper. In those em 
bodiments of the wiper which have lower backing discs, 
the pressure acts upwardly against the disc to force the 
wiper in an upward direction. At the same time pres 
sure acts against the bottom annular surface of an upper 
backing disc so that a tight seal is effected between the 
upper disc and the lid of the wiper housing. Leakage be 
tween the wiper and the housing is thus prevented. 
Some leakage might occur if a coupling were being 

pulled through the wiper, as indicated in Figure 2, while 
the Well is heading. However, it is customary to discon 
tinue the hoisting operation temporarily during such head 
ing periods, with the wiper engaging a constant diameter 
intermediate portion of one of the rod sections. Under 
those circumstances the instant wiper has successfully 
sealed off against a pressure of at least 100 p.s. i. 
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The use of helical wiper elements to perform a wiping 
action is not per se new. It will be noted that in the wire 
line wiper patents to Miller 2,239, 159; Miller 2,285,742 
and Miller 2,657,414 helical wiper elements are utilized. 
However, those wiper elements are either confined against 
radial expansion or their ends are anchored against rela 
tive rotation when in use, so that no unwinding action 
takes place. In fact unwinding would not be desirable 
because the line being wiped is of constant diameter, and 
an unwinding acticn would preclude effective wiping. It 
is apparent that this prior art does not contemplate or 
solve the problem that the instant invention is concerned 
with. 

In a preferred form of the invention, as herein illus 
trated the wiper is carried within a conventional type 
housing. An intermediate helical wiping portion is 
bonded between upper and lower annular backing discs 
which prevent pulling of the spiral out through the cen 
trally apertured lid or body of the wiper housing. The 
backing discs have central openings whose diameters are 
both the same, and which are larger than the internal di 
ameter of the helical portion. This relieves the discs of 
unnecessary stress and prevents their deformation as the 
enlargements on the sucker rods are pulled through them. 
Although both discs could be made to have identical outer 
diameters, thereby making the wiper inverttible, the pre 
ferred embodiment is one in which the lower disc is of a 
smaller outer diameter than is the upper disc. This is 
done so that the heavier paraffins wiped by the helical 
portion can more easily flow out through the bottom of 
the housing. Both the upper and lower discs are cut radi 
ally so that, if desired, the wiper can be cork-screwed onto 
a string of rods without first uncoupling them. In addi 
tion, a split ring is molded within each disc to stiffen them. 

In a second species disclosed, the upper and lower discs 
are identical, so that the wiper is invertible within its 
housing. In addition, the central opening in each disc 
flares outwardly. This provides another way of relieving 
the discs of unnecessary hoop stress. 
The third species disclosed is similar to the first species 

in that the relieving of hoop stress in the discs is accom 
plished by making the central openings therein larger than 
the internal diameter of the spiral. In this species, the 
helical wiping element is not bonded to either of the 
backing discs, so that it may unwind independently of 
them, and can be inverted as desired. 

In a fourth species, there is illustrated a wiper bonded 
to and having only an upper backing disc. This disc is 
clamped within a recess in a special housing. When a 
sucker rod is pulled up through the wiper, the disc will 
prevent pulling of the helix out through the lid of the 
housing, and if the sucker rod is pulled down through the 
wiper, the helix cannot be squeezed down through the 
bottom of the housing because it is held by the disc. A 
flare is designed into the upper coils of the helix and into 
the backing disc. The disc is cut radially and contains 
an internal split ring stiffener. 

It is an object of the invention to provide a wiper hav 
ing a helical wiping element and a backing disc against 
which the helix is pressed as it unwinds and wipes a cylin 
drical member of varying diameter which is pulled 
through the wiper. 

It is a further object of the invention to provide a wiper 
having a helical wiping element and a backing disc against 
which the helix is pressed as it unwinds and wipes, the 
disc having a central opening of greater diameter than the 
internal diameter of the spiral element. 

Further objects of the invention will appear herein 
after. 

Referring now to the drawings, Figure 1 is a view, partly 
in elevation and partly in section along line 1-1 of Fig 
lure 3, of a preferred form of the invention. 

Figure 2 illustrates a longitudinal sectional view of the 
preferred embodiment, showing the wiper in the position 

5 

() 

20 

25 

30 

35 

40 

50 

55 

60 

70 

75 

assumed as an enlargement on a sucker rod is being drawn 
through the wiper. 

Figure 3 is a top plan view of the preferred embodi 
ment showing the radially cut upper pressure disc. 

Figures 4 and 5 are views in side elevation illustrating 
the unwinding action of the helical wiper element. Fig 
ure 4 shows the helix before wiping action, and Figure 5 
depicts the coils of the helix after the rod has been pulled 
part way through the wiper. 

Figure 6 is an elevation view of a second species of 
the invention. 

Figure 7 is an elevation view, partly in section, of a 
third species of the invention. 

Figure 8 is an elevation view, partly in section, of a 
fourth species of the invention. 

In the preferred form of the invention illustrated in 
Figures 1 to 5, the wiper housing comprises a body 11 
and a lid member 12 threadably secured thereto. An an 
nular spacer ring 14 rests on the top face 16 of the body. 
This spacer ring determines the extent to which the lid 
12 can be screwed down onto the body. It should be 
understood that the body 2 could be designed so that 
wall 17 would be longer and the spacer ring 14 thereby 
eliminated. All that is important is that the wiper as 
sembly 8 is not squeezed down too tightly by the lid 12, 
since this would hamper the unique unwinding action de 
scribed below. Preferably some clearance exists between 
the lid and the top of the wiper when it is in the relaxed 
position of Figure 1. 
The wiper 18 consists of a helical portion 20 bonded 

at the top and bottom to annular backing discs 22 and 23 
respectively. The backing discs are provided so as to 
prevent the wiper from being pulled out through the lid 
or the body as the sucker rod is moved therethrough. 
The coils of the helical portion 20 have identical internal 
diameters in the unstressed position of Figure 1; whereas 
in the position of Figure 2, with sucker rod 24 being 
pulled through the wiper, the internal diameters of the 
coils vary according to the changing outer diameter of the 
sucker rod. 

In order to avoid unnecessary deformation of the an 
nular backing discs 22 and 23, their inner diameters, as 
at 25 and 26, are larger than the inner diameter, as at 28, 
of spiral 20. The diameters 25 and 26 are large enough 
to pass easily a coupling sleeve 29 and any sucker rod 24 
of standard size between 58' and 1/3' O. D. Rods in 
this size range are mentioned only by way of illustration 
since obviously the dimensions of the wiper can be 
changed according to the size of the objects being wiped. 
The backing discs 22 and 23 are both split radially 

with a bias cut as at 9 and 10 respectively (see Figures 3 
and 4) so that the wiper can be cork-screwed onto the 
sucker rod without having to first uncouple the rod string. 
The splits are bias cut so that if the discs open up after 
usage the ends of the split will still maintain some con 
tact and give the discs desired rigidity. Split rings 30 
and 31 are bonded within discs 22 and 23 respectively in 
order to make them more rigid. The plan view of 
Figure 3 illustrates the split 9 and the stiffener ring 30 
in disc 22. 
The bottom disc 23 is preferably of lesser outer diam 

eter than the upper disc 22. More space is thereby pro 
vided between the outer periphery 33 of disc 23 and the 
wall 17. Because of this additional space the heavier 
paraffins wiped from the rod 24 can more easily flow out 
through passage 35. It will be appreciated that even 
with the smaller outer diameter, the disc 23 is stiff enough 
to prevent the wiper from being pulled through passage 
35 in the event that the sucker rod moves downward 
instead of upward in the normal fashion. 
As seen in Figure 2, sucker rod 24 has an intermediate 

portion 37 of constant diameter. Both ends of the rod 
are male ends and have tool squares 38 formed between 
raised portions 39 and 40. Successive lengths of rod 
are coupled through sleeves 29. When the end of a rod 



and a coupling sleeve are pulled through the wiper, the 
helical coils 20 provide an especially effective wiping 
action because they unwind and change in internal diam 
eter to accommodate the changing diameter of the rod 
and coupling sleeve. 

Figures 4 and 5 illustrate the unwinding which ac 
companies the wiping action. An imaginary line 42 in 
Figure 4 has been drawn longitudinally down the wiper 
as an indication of the condition when the wiper is un 
stressed. When the rod 24 is pulled through the wiper, 
the upper backing disc 22 is forced against the lid 12, as 
in Figure 2. As the rod moves upwardly through the 
wiper to a point where the tool square is within the wiper, 
the disc 22 remains in the same position as in Figure 4, 
but the helical portion 20 unwinds and the lower disc 
23 rotates. The line 42 of Figure 4 adjusts into the seg 
ments 42A, 42B, 42C, 42D, 42E, and 42F. As the rod 
end and coupling sleeve are moved up out of the wiper 
the coils wind back so that their internal diameters are 
just large enough to make wiping contact with the inter 
mediate portion of the rod. It is seen that because of 
the radially undulating action of the wiper, a continuous, 
efficient wiping action occurs at all times. In addition, 
since the coils of the wiper are not stressed unduly, the 
wiper has an exceptionally long life. 
The species of Figure 6 is similar to that of Figures 1 

to 5, and therefore is not described completely. Like 
parts have been given the same number, but with sub 
scripts added. 

It will be seen that the wiper assembly 18a is carried 
between body ia and lid 2a of a housing in the same 
fashion as wiper assembly 18 in the first species illus 
trated. The wiper of Figure 6 is invertible since backing 
discs 22a and 23a have the same dimensions. Both 
discs have bias-cut radial splits 9a and 1.0a respectively, 
and contain split ring stiffeners 30a and 31a. 

In order to relieve the backing discs of undue hoop 
stress, they are flared at 51 and 52 respectively. The 
flares start within the helical portion 20a, as at 54 and 55, 
in order to provide a smooth transition out from and 
into the passage 28a. 
The species of Figure 7 includes a helical portion 20b 

which is not affixed to either of the backing discs 22h 
and 23b. The helix is therefore free to unwind inde 
pendently of either disc. Although the discs are illus 
trated as not having radial splits or split ring stiffeners, 
it will be appreciated that they could be so modified. 
The wiper assembly 18c of Figure 8 is carried within 

a special housing. The housing body 11c is shaped so 
that an annular pocket 57 is formed between annular 
lip 58 of the body wall and lid 12c. It will be appreci 
ated that this is done so that the periphery of backing 
disc 22c can be tightly secured within the pocket. The 
disc will prevent pulling of the helical portion 20c out 
through the centrally apertured lid 12c, and it will also 
prevent its being pulled down through the outflow pas 
sage 35c if the rod being wiped should move downwardly. 
The backing disc 22c is radially split on the bias at 9c 

and contains the split ring stiffener 30c bonded within it. 
The disc is internally flared at 60. This flare is a con 
tinuation of the internal flare 61 of the top coils 64, 65, 
and 66 of spiral 20c. These top coils are strengthened 
by externally flaring them to provide increased cross 
sectional area. 

it will be apparent from the foregoing description of 
a preferred embodiment and several modified forms that 
the instant invention provides a wiper which, because of 
the unique manner in which it adjusts itself to accom 
modate members of varying diameters possesses a num 
ber of outstanding and superior characteristics. Inas 
much as the increase in inner diameter of the coils is 
effected by an unwinding action, as distinguished from 
purely radial expansion thereof, the extent of distortion 
and displacement of the elastic material for a given in 
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crease in inner diameter is negligible as compared to other 
types of wipers. 
As a consequence, the wiping pressure exerted on en 

largements passing through the wiper is not materially 
greater than that exerted on portions of smaller, normal 
diameter. This obviously results in a substantial reduc 
tion in wear and a corresponding increase in the effective 
service life of the wiping element. Furthermore, inas 
much as the tear resistance of rubber and rubber-like 
compounds is greatly reduced under high tensile stress, 
a wiping element embodying the instant invention is more 
resistant than other types to being torn or otherwise 
damaged by abrupt shoulders or sharp edges on the mem 
ber being wiped. 
These properties of increased wear and tear resistance 

have been proven by actual field tests of wipers embody 
ing the instant invention. For example, in installations 
where other types and designs of sucker rod wipers re 
quired replacement of the wiping element after wiping 
two 3000 foot strings of sucker rods, wiping elements em 
bodying this invention have still been in good condition 
after ten such runs. 
Another outstanding advantage of the instant inven 

tion resides in the universal adaptability of the wiping 
element to different diameters, made possible by the 
unique unwinding action of the helical coils. This char 
acteristic becomes especially important and valuable at 
oil well pumping installations wherein sections of the 
string of sucker rods are of different sizes-usually re 
ferred to as "mixed strings.' Heretofore it has been 
necessary in such cases to interrupt the rod-pulling op 
eration to change to a different size of wiping element 
whenever a section of different sized rods reaches the 
wiper. This is not necessary with a wiping element ac 
cording to this invention, thus saving valuable time and 
avoiding the necessity of providing several different sizes 
of wipers on each such pulling job. 
The unprecedented wide range of adjustability of the 

instant wiper is forcibly illustrated by the fact that it 
is not only capable of adapting itself to different sized 
rods and to the rod couplings, but it will also accom 
modate elements connected in the string of rods which 
are many times the diameter of the rods, such as the 
pump plunger or working barrel, certain types of paraf 
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fin-scrapers, and the like. For example, a string of 5%.' 
rods may have a 3’ diameter pump plunger connected 
to its lower end. Heretofore it has been necessary to take 
precautions against pulling such elements into other types 
of wipers, such as keeping an accurate count of the num 
ber of rod sections pulled and slowing down the hoist 
ing speed as the large diameter element approaches the 
wiper. With the instant wiper such precautions are un 
necessary. 
As pointed out hereinabove, a wiper embodying the 

instant invention possesses the additional advantage of 
providing an effective fluid seal. This advantage assumes 
particular importance when the wiper is applied to wip 
ing oil well sucker rods, as it prevents escape from the 
well head of oil and gas in the event the well should 
"head' during the rod-pulling operation. 
Although the invention has been illustrated and de 

scribed in connection with a particular application there 
of-i. e., as a sucker rod wiper-it will be apparent that 
it has a wide field of application, wherever it is desired 
to wipe an elongated member of generally circular cross 
section, and particularly with two or more portions of 
different size or diameter. 

It will be appreciated that various modifications of 
the four species disclosed will suggest themselves to one 
skilled in the art. Changes may be made which will 
be within the true scope of the invention as defined in 
the following claims. 
What is claimed is: 
1. A wiper for use in a housing having a lid with 

an opening for the passage therethrough of an element 
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to be wiped comprising a helix of elastic material hav 
ing a central longitudinal straight passage therethrough 
for passage of a member to be wiped, said passage hav 
ing a leading end and an exit end, a radial flange on 
said helix adjacent the exit end of the passage, the lead 
ing end of said helix being free to unwind and rewind 
as an enlargement on said member is moved through the 
paSSage. 

2. A wiper as in claim 1 wherein a split stiffener ring 
is molded within the radial flange. 

3. A wiper as in claim 1 wherein the radial flange is 
cut radially. 

4. A wiper as in claim 1 wherein a second radial 
flange is disposed adjacent the leading end of the passage 
for engagement with the housing with the exit end of 
Said helix free to wind and unwind as an enlargement 
on said member is moved through the passage. 

5. A wiper as in claim 1 wherein the annular radial 
flange is formed with a central opening which is flared 
in a direction away from the passage through the helix. 

6. In a wiper assembly, the combination of a hous 
ing and an attached lid member, the housing and lid 
having central openings in axial alignment to permit the 
passage therethrough of an element to be wiped, and a 
helix of elastic material mounted in the housing, the 
helix being formed of a plurality of coils which define 
a central wiping passage in alignment with said central 
openings, said passage having a leading end and an exit 
end, a backing annulus between one end of the helix 
and the lid restraining axial movement of the helix in 
the direction of the exit end of the passage, the leading 
end of the helix being free to expand and contract ra 
dially, and to unwind and rewind as an enlargement on 
a member being wiped is moved through the passage. 

7. A wiper assembly as in claim 6 wherein said back 
ing annulus is separate from the helix. 

8. A wiper assembly as in claim 6 wherein a second 
annulus is carried between the other end of the helix 
and the housing. 

9. A wiper assembly as in claim 6 wherein the hous 
ing is provided with an annular seat between the hous 
ing and the lid, the backing annulus being bonded to the 
top of the helix and having a peripheral portion thereof 
carried within said annular pocket. 
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3. 
10. A wiper assembly as defined in claim 6, wherein 

the housing includes means defining an annular seat, 
said backing annulus having its outer margin disposed 
between said seat and said lid. 

11. In a wiper assembly, the combination of a hollow 
housing member having a lid member, the said members 
having aligned openings to permit the passage there 
through of an element to be wiped, a resilient wiper ele 
ment disposed in said housing, said wiper element includ 

) ing a helical body spaced from said housing member and 
free to wind and unwind, said body having a central 
opening axially therethrough whereby an element to be 
wiped may extend through the openings in the housing 
member, the body and the lid member, and means inter 
posed between one end of said body and one of said 
members to limit movement of said body with an ele 
ment to be wiped so that the body will unwind as an en 
largement on the element to be wiped passes through 
said body in a direction towards said means. 

12. A wiper assembly as defined in claim 11, wherein 
the means for limiting movement of the body with the 
element to be wiped includes an annular member bridg. 
ing the opening in said lid. 

13. A wiper assembly as defined in claim 11, wherein 
the means for limiting movement of the body with the 
element to be wiped includes an annular member bridg 
ing the opening in said housing. 

14. A wiper assembly as defined in claim 11, wherein 
the means for limiting movement of the body with the 
element to be wiped includes a radial flange integral 
with said body and bridging the opening in said lid. 

15. A wiper assembly as defined in claim 11, wherein 
the means for limiting movement of the body with the 
element to be wiped includes a radial flange integral 
with said body and bridging the opening in said housing. 
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