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1. 
The invention relates, generally, to pipe clean 

ers, and more particularly to the cutting mem 
bers for pipe cleaners. 
The object of the invention is the provision of 

a pipe cleaner that will cut the deposit to be 
cleaned from a pipe into strips and then exert a 
lifting action to the sides of the strips to effec 
tively remove the deposit. 

It is also an object of the invention to provide 
cutting wheels for a pipe cleaner which are so 
shaped and mounted that in addition to cutting 
into the deposit on the inner surface of pipe they 
Will exert a lifting action. On the deposit at the 
trailing edge as they leave the deposit. 
Other objects of the invention will in part be 

obvious and Will in part appear hereinafter. 
The invention, accordingly, comprises the 

features of construction, combinations of ele 
ments, and arrangements of parts which will be 
exemplified in the construction hereinafter set 
forth and the scope of the application of which 
will be indicated in the claims. 
For a fuller understanding of the nature and 

objects of the invention, reference should be had 
to the following detailed description taken in 
connection with the accompanying drawing, in 
Which: 

Figure i is a view partly in side elevation and 
partly in section showing features of the struc 
ture, 

Fig. 2 is a view in section along the line II-II 
of Fig. 1, 

Fig. 3 is a view in section along the line 
IV-IV of Fig. 1, 

Fig. 4 is a view in end elevation of the boss 
structure provided on the stem of the pipe 
cleaner, 

Fig. 5 is a perspective view of a section of a 
cleaning wheel showing details of its construc 
tion, 

Fig. 6 is a view in end elevation showing modi 
fied cleaning wheels arranged around the hollow 
stem, and 

Fig. 7 is a view partly in section and partly in 
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elevation taken along a plane lying in the plane. 
of a spring for carrying a cutting wheel showing 
details of the modified spindle for the cleaning 
wheels. 

Referring now to the drawing and Fig. 1 in 
particular, the pipe cleaner comprises a hollow 
stem. O which may be made from some suitable 
steel pipe. The size and length of the stem and 
the thickness of the pipe wall will depend on the 
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operation for which the pipe cleaner is to be ulti 
lized. 

In this particular embodiment, the means for 55 

2 
connecting the pipe cleaner to a propelling unit 
comprises a cap f having an internal thread 2 
for engaging an external thread 3 provided on 
the end of the stem. O. The cap will preferably 
be made from Some Suitable material having 
strength commensurate With the stem 0. 
As illustrated, the cap is provided with a 

centrally disposed opening 4 for receiving an 
-bolt 5. The diameter of the bolt 5 is Smaller 
than the diameter of the opening f4, so that it 
may move freely. In Order to connect the bolt 
f5 to the cap f i, a washer 6 and nut 7 are pro 
vided. As shown, the nut 7 is welded to the 
washer 6. The provision of the nut and washer 
combination welded to one another gives an ade 
quate bearing surface on the cap to Withstand 
heavy stresses in the propelling of the cleaner 
along a pipe. 
As shown in Fig. 1, bosses 8 are Welded to the 

stem O at two different locations indicated gen 
erally at 9 and 20. In this embodiment of the 
invention, the bosses at the different locations 9 
and 20 are disposed on what may be described as 
a circumferential band of the stem. Othereby So 
aligning them that they abut against an annular 
plate 2 that is Welded to the stem O and to 
the bosses 18. In this manner, a plurality of 
bosses evenly Spaced circumferentially around 
the stem at locations 9 and 20 are firmly mount 
ed to carry springs 22 that will be described here 
inafter. Reference to Fig. 2 Will reveal that the 
bosses 8 disposed on the different bands of the 
stem O are not in alignment along the stem but 
are staggered. As shown the upper face of each 
boss 8 is flat and disposed at an angle to the 
Sten 0 to adapt it for carrying a Spring to be 
described hereinafter. 
The springs 22 may be made from Spring Steel 

plate having adequate Strength. In this embodi 
ment of the invention, the Springs 22 are flat 
and have an opening at one end and the other 
end turned back on itself to provide a bearing 
24 for a spindle 25, the function of which will 
be described hereinafter. 
A spring 22 is mounted on each boss 8 by 

means of a Screw bolt or lag screw 26. The an 
nular plate 2 is notched at 27, best shown in 
Fig. 4, to receive the springs 22. The bosses 8 
have threaded openingS 28 for receiving the screw 
bolts 26. Thus when a spring 22 is mounted on 
the boss 8 by means of the screw bolt 26, it is 
held against lateral movement by the side walls 
defining the notches 27 in the annular plate 2. 
Each Spring 22 carries a pair of cutting wheels 

29, as shown in Figs. 1, 2 and 3. The wheels of 
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each pair are disposed on opposite sides of the 
spring 22 and rotatably disposed on the spindle 
25 which rotates in the bearing 24. While a 
pair of wheels is disposed on each spring in this 
modification of the invention, for some purposes 
it may be sufficient or even desirable to employ 
only one wheel per Spring. 

Referring now to Figs. 2 and 3, it will be seen 
that the cutting wheels 29 are evenly disposed 
around the stem O. The cutting edges 30 of the 
wheels 29 of adjacent pairs are spaced about the 
same distance apart that the cutting edges 30 
of each pair are Spaced. 
The spindle 25 for mounting the wheels.29 may 

be of any Well known construction. In this en 
bodiment of the invention, it is made to Sinate 
a bolt with a hexagonal head 3 to facilitate the 
holding of it with a Wrench. The end of the Spin 
dle 25 opposite the head 3 is threaded to receive 
a nut 32. This nut is also hexagonal in Shape 
to facilitate the gripping of it with a Wrench. 
The cutting wheels 29 are made dish-shaped 

as best shown in Fig. 5. Each wheel has a bore 
33 for receiving the spindle 25 and is counter 
sunk to provide a depression 34 for receiving 
washers 33 disposed linder the head 3 and the 
nut 32. PCivision of these Washers facilitates the 
rotation of the cutting wheels. 29. 

he cutting wheels may be cast from Some 
Suitable alloy which will retain a reasonably 
sharp cutting-edge-under many conditions. How 
ever, it has been found preferable to achine 
the wheels 29 out of , a high glade tool steel. 
When the tool, steel is carefully selected, a wheel 
...that Will have along-life. and Which can be. Sharp 
: ened a reasonable number-of times may be pro 
vided. In Some instances, it may be desirable to 
case harden the cutting wheel after it has been 
Yia chilled. 
(In the nodification illustrated in Fig. 6, the 

cleaning ol' cutting wheels 36 are provided with 
inwardly extending hubs. 37. The remainder of 
the wheel is the same as in Fig.5. 
The springs, 38 care widened slightly. at the end 

that is rolled hack on itself to provide a bearing. 
The purpose of Wideining the SpringS 38 is to 
provide, on both sides of each Spring bearing faces 

: for the hubs 3 of the Wheels. 38. 
in incunting a pair of Wheels, 35, they are so 

disposed that they spread apart.slightly from 
: the leading-edge to the trailing edge for a purpose 
: that will be described hereinafter. 

"Any suitable innethod ray be , entinloyed fast 
innoyntirig the sheels in-sch manaer. In Fig. ..., 
...the spindis ;3 at both ends is bent forwardly and 
*Slightly downwaldly, or generally in the direction 
in which the pipe cleather is...to..be.noved, through 
an angle. of , 3 best shown in Fig. t. As Will be 
observed, the ceratical portion of the spindles, or 
the politions, in the bearings formed by rolling 
back the outer: ends of the splings 38...are straight, 
while the ends are.ient forward. The Widening 

... or faring outwardly. of the bearing ends of the 
springs 38 will be inade to correspond to the bend 
in the spindles. 39. In some cases, it may not be 
necessary.to flare the spirings. 38 outwardly but in 
such structures there will not be proper bearing 
surfaces for the hubs of the cutting wheels 36 and 
the 'springs will be quickly worn by the hubs. 

in mounting the bent 'spindies 39, aray, suitable 
method well known in the art may be employed. 
A convenient"method is to fit, the spindles into the 
bearing ends of the spring before they have been 
'completely rolled backs on thenselves to form 
Bearings. After the spindles 39 are in: position 

4 
in the partly closed bearing, the ends of the 
springs may be pressed down to complete the 
bearings for the Spindles. It is also feasible to 
bend the spindles 39 after they have been fitted 

5 into the bearingS. 
As shown in Fig. 7, the wheels are held on the 

Spindles by Washers 35 and nuts 82. Since the 
spindles 39 are bent, nuts are provided on both 
ends. 

In the operation of a cleaner Such as shown 
in Figs. 1, 2 and 3, when it is desired to clean a 
!pipe carrying a deposit on the inside, the pipe 
cleaner is propelled through the pipe by some 
suitable propelling unit commonly used in the 

15.art. The cleaner Selected by a particular job will 
be of Slugh a size that it will, through the Springs 
22, exert an adequate biasing pressure on the cut 
iting Wheels 29 to cut through the deposit. Thus 
as the cleaner noves longitudinally of the pipe, 

20 the deposit is cut into strips. 
As described hereinbefore, the cutting wheels 

are of a special shape. Reference to Fig. 5 will 
'eveal that the Wheels are dish-shaped. The 
curvatires of the inside and, Outside of the Wheel 

25 Yay vary 2, deal without, departing from the 
Scope of the invention. 
When the wheels are dish-shaiad aid toed-in 

Slightly in the forward direction, they will tend 
to undercut the deposition the inside of the pipe 

30 as it is cut, into strips, and thus exert a lifting 
& ction C}) the fiercosit at the trailing edges of the 
Whsees. In esci'ibing the wheels as toed-in we 
1222.x: 'tilat, Still"Cugh the lims, of a pair of 
wheels are inclined toward one another in the 

35 faiwa'd direction, that is, the direction in which 
the cleaner will he moved to clean the pipe. 
When the wheels are mounted on spindles, that 

33' 3rt for Ward, that is, in the direction in 
Which the pipe cleaner is to love, through a 

40 small angle such as 3, best sinown in Figs. 6 and 
'i, they will not only tend to undercut the de 
posit on the insifies (if the pipe as it is cut into 
Strips hit they will exert a lifting actions on the 
Strips of deposit. The operation will be soline 
thir!g like that of the discs of the well known disc 
harrow employe: in 3.g3'iculture. The dish 
'shaped. Wheels will cut into the deposit tending to 
undercut and at the same time the trailing edge 
Will exert & Sice thr:St. Cn the strip of ?leposit, 
On the pipe. 

Iherefore, in the operation of a pipe cleaner 
init, SUch as described, tile deposit on the inside 
of the pipe will be cut into strips and the strips 

: either partially, or entirely torn loose from the 
interior Surface of the pipe. The completeness 

9 of the cleaning operation will depend on the job 
- at hand and: a study: of; the number of cutting 
Wheels and the Spacing of the cutting wheels re 
'quired to remove the particular deposit. 

JIt will be readily appreciated that in the con 
60 struction of the cleaner any number of cutting 

wheels maybe provided and staggered around the 
i Stein: 0. Thus the deposition the inside of the 
pipe may be cut into innumerable railroW. Stips 
and pried loose from the surface. The narrower 

65the Strip, the easier, it is for the cutting-wheel to 
dislodge it from the interior surface of the pipe. 

"It Will also be readily appreciated that the springs 
22 may be made of such a Size, length and strength 
to meet any operating condition that may been 

70; CO2tered. 
In locating the wheels 23, it is preferable to 

*keep the bosses; 8:Spaced a predetermined dis 
'tance : apart. When a large: number of cutting 
wheels are desired in order to cut the depositino 

75 narrow strips, the number of locations such as: 9 
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and 2 on the stem can be increased to give any 
desired number of staggered cutting wheels 29. 
Since certain changes may be made in the 

above device and different embodiments of the 
invention can be made without departing from 
the scope thereof, it is intended that all matter 
contained in the above description or shown in 
the accompanying drawing shall be interpreted as 
illustrative and not in a limiting sense. 
We claim as our invention: 
1. In a pipe cleaner for renoving depositS from 

the inner Surface of pipes, in combination, a 
hollow stem, bosses disposed on the hollow stem, 
the upper faces of the boSSes extending at an 
angle to the stem, Springs mounted. On the upper 
faces of the bosses, the Springs also extending 
at a predetermined angle to the Stein, and pairs 
of dish-shaped wheels disposed in toed-in rela 
tion on the springs to contact the deposit on the 
inner surface of the pipa under the biasing pres 
sure of the Springs, the dish-shaped wheels hay 
ing cutting edges which cut the deposit on the 
inner surfaces of the pipe along lines Substan 
tially parallel to the axis of the Sten as the 
cleaner is moved in a cleaning operation. 

2. In a pipe cleaner for renoviing depositS fron 
the inner surfaces of pipes, in coabination, a 
plurality of rotatable cleaning cutters, a Spindle 
for carrying the rotatable cleaining cutters at 
opposite ends thereof, the spindle being so dis 
posed that the cleaning cutters carried on oppo 
site ends are inclined outwardly from the leading 
edges to the trailing edges, SpiringS for Carrying 
the spindles and for biasing tile cutters against 
deposits on the insides of pipes and means for 
carrying the springs disposed in a predetermined 
arrangement. 

3. In a pipe cleaner for removing deposits from 
the inner surfaces of pipes, in combination, a 
plurality of dish-shaped cutting discS, Spindles 
for carrying the cutting discs at opposite ends 
thereof, the spindles having their ends on which 
the discs are carried bent at an angle to the 
central portion forwardly in the direction of travel 
of the pipe cleaner a pair of toed-in discs carried 
by each spindle, spring merinbers carrying the 
spindle, the springs serving to bias the discs 
against the deposit on the inside of a pipe and a 
stem for carrying the Springs in a predetermined 
arrangement. 

4. In a cleaner for removing depositS from the 
inside of pipes, in combination, a stem, bOSSes 
provided on the stem, a notched annular piate 
carried by the stem, the notches in the annular 
plate being in alignment with the bosses, Springs 
carried by the bosses and disposed in the notches 
in the annular plate, the annular plate Serving 
to keep the spring circumferentially Spaced on 
the stem and dish-shaped cutting Wheels ro 
tatably mounted on the springs, the dish-shaped 
cutting Wheels being disposed in pairs and in 
planes inclined outwardly and rearwardly With 
respect to the longitudinal axis of the Springs 
whereby as the dish-shaped cutting wheels cut 
into the deposit on the inside of a pipe, they 
cut under it and effect a lifting action at the 
trailing part of the Wheel as it leaves the deposit, 
the cutting wheels performing the cutting and 
lifting operation upon movement of the stem 
longitudinally of the pipe. 

5. In a cleaner for removing deposits from the 
inside of pipes, in combination, a stem, bosses 
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6 
provided on the stem, a notched annular plate 
carried by the stem, the notches in the annular 
plate being in alignment with the bosses, Springs 
carried by the bosses and disposed in the notches 
in the annular plate, the annular plate Serving 
to keep the Springs spaced circumferentially on 
the stem, and dish-shaped cutting wheels ro 
tatably mounted on the springs with alternate 
Wheels facing in the opposite directions, the 
cutting wheels being toed-in to give a prede 
termined lifting action on the deposit as they cut 
into the deposit When the stem is noved longi 
tudinally of the pipe. 

6. In a cleaner for removing deposits fron the 
inside of pipes, in combination, a sten, bosses 
provided on the stem and a notched annular 
plate carried by the stem, the notches being dis 
posed in alignment With the bosses, springs ex 
tending at an angle to the stem carried by the 
bosses and disposed in the notches in the annular 
plate, the annular plate serving to keep the springs 
circumferentially Spaced on the Stein, bearings 
formed on the outer ends of the springs, the 
bearings having ends inclined at a predetermined 
angle to the middle line of the spring, axles with 
bent ends mounted in the bearings, dish-shaped 
cutting Wheels rotatably Yaounted oil the axles at 
an angle to the axis of the stem to accoinnodate 
them to the inclined ends of the bearings, the 
mounting of the wheels in toed-in and inclined 
arrangement Serving to enable the dish-Shaped 
cutting wheels to exert a lifting action on the 
deposit. 

7. In a cleaner for removing deposits from 
the inside of pipes, in combination, a stem, Spring 
members mounted. On and extending at 2n angle 
to the stem, means for keeping the Spring nen 
bers spaced circumferentially on the stem, bear 
ings formed in the springs, axles mounted in 
the bearings, each end of the bearings presenting 
a bearing face extending in a plane substantially 
parallel to the axis of the Spring, axles disposed 
in the bearings, the ends of the axles being 
bent at an angle to the axis of the bearing, cut 
ting Wheels mounted on the portions of the axle 
bent at an angle to the axis of the bearing there 
by disposing each pair of cutting wheels in a 
toed-in arrangement. 

WATER. S. ANG. 
LAWRENCE R. ROBINSON. 
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