Office de la Propriete Canadian CA 2650102 A1 2010/0/7/09

Intellectuelle Intellectual Property
du Canada Office (21) 2 650 1 02
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
13) A1
(22) Date de depot/Filing Date: 2009/01/09 (51) CLInt./Int.Cl. £E278 70/26 (2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2010/07/09 (71) Demandeur/Applicant:

ZULAK, MICHAEL D., CA

(72) Inventeur/Inventor:
ZULAK, MICHAEL D., CA

(74) Agent: THOMPSON, DOUGLAS B.

(54) Titre : OUTIL DE FORAGE DU SOL AVEC LAMES REMPLACABLES
(54) Title: EARTH DRILLING REAMER WITH REPLACEABLE BLADES

(57) Abrégée/Abstract:
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ABSTRACT OF THE DISCLOSURE
An earth drilling reamer has an elongated body having an outer surface and a
plurality of blade mounting supports extending radially outwardly from the outer surface of
the body. Each blade mounting support has a primary blade engagement positioned parallel
to the outer surface and a leading blade angled from the outer surface to the primary blade
engagement. A removable primary blade is detachably secured to the primary blade

engagement.
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TITLE
[0001] Earth drilling reamer with replaceable blades

FIELD

[0001] The present invention relates to a reamer that is used to enlarge holes made by

earth drilling equipment.

BACKGROUND
[0002] When installing utility lines a pilot borehole is made under a river or other natural
or man made obstacle. A series of reamers are then used to incrementally increase the size of

the pilot borehole.

SUMMARY

[0003] There is provided an earth drilling reamer, comprising an elongated body having
an outer surface, and a plurality of blade mounting supports extending radially outwardly
from the outer surface of the body. Each blade mounting support has a primary blade
engagement positioned parallel to the outer surface and a leading blade angled from the outer
surface to the primary blade engagement. A removable primary blade is detachably secured
to the primary blade engagement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] These and other features will become more apparent from the following
description in which reference is made to the appended drawings, the drawings are for the
purpose of illustration only and are not intended to be in any way limiting, wherein:

FIG. 1 is a perspective view of an earth drilling reamer.

FIG. 2 through 6 are perspective views of the earth drilling reamer being

assembled.

DETAILED DESCRIPTION

[0003] An earth drilling reamer generally identified by reference numeral 10 will now be

described with reference to FIG. 1 through 6.
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[0006] Structure and Relationship of Parts:

[0007] Referring to FIG. 1, earth drilling reamer 10 has an elongated body 12 with an
outer surface 14. A plurality of blade mounting supports 16 extend radially outwardly from
outer surface 14 of body 12. Referring to FIG. 3, each blade mounting support 16 has a
primary blade engagement 18 positioned parallel to outer surface 14. Referring to FIG. §, a
removable primary blade 20 is detachably secured to primary blade engagement 18. Each
blade mounting support 16 also has a leading blade 22 angled from outer surface 14 to
primary blade engagement 18.

[0008] While leading blade 22 may be part of blade mounting support 16, in a preferred
embodiment, leading blade 22 is also removable as with primary blade 20, as shown in FIG.
4. As depicted, primary blade 20 is detachably secured to a leading blade engagement 24 that
is angled from outer surface 14 of body 12 to primary blade engagement 18. Leading blade
engagement 24 has a track 26 that terminates at primary blade engagement 18. Leading blade
22 has an engagement 25 that engages track 26. Preferably, referring to FIG. S, the
engagement between primary blade 20 and primary blade engagement 18 prevents leading

blade 22 from being removed from track 26.

[0009} In one embodiment, referring to FIG. 5, primary blade engagement 18 is
comprised of a female receptacle 28 and primary blade 20 has a male member 30 which is
received in female receptacle 28, with a locking assembly being provided to prevent male
member 22 from being withdrawn from female receptacle 28. As depicted in FIG. 6, the
locking assembly includes pins 32 that are inserted through holes 34 in both female receptacle

28 and male member 22. Pins 32 are secured by lock nuts (?) 36.

[0010]  Referring to FIG. 1, in order to provide additional strength to blade mounting
supports 16, ribs 38 may be provided that extend between adjacent supports 16. In addition, it
may be desireable to provide fluid flow channels 40 that act as jets to circulate fluids around
blades 20 and 22 to remove debris, lubricate, or cool blades 20 and 22 in order to prolong the

life expectancy of blades 20 and 22.

[0011] Operation/Assembly:
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[0012] Referring to FIG. 2, primary blade engagement 18 is secured to outer surface 14
of elongated body 12. Referring to FIG. 3, multiple primary blade engagements 18 are
spaced about outer surface 14. Referring to FIG. 4, leading blades 22 are secured to primary
blade engagement by sliding engagement 25 through track 26 of leading blade engagement
24. Referring to FIG. 5, primary blade 20 is then secured by inserting male member 30 into
female receptacle 28 and, referring to FIG. 6, by inserting pins 32 through holes 34 in
primary blade engagement 18 and primary blade 34 (seen in FIG. 5). Pins are secured by
lock nuts 36.

[0013] Referring to FIG. 1, once blades 20 and 22 are assembled, other components such

as ribs 38 and flow channels 40 may be installed.

(0014] In use, earth drilling reamer 10 may be operated by rotating body 12 and pushing
and or pulling. It may be desireable to provide a variety of sizes of blades 20 and 22, and
primary blade engagements 18 if necessary to cut different sizes of boreholes, or to
progressively increase the size of a borehole. Alternatively, blades 20 and 22 may be
designed for different soil types. When blades 20 and 22 become worn out or broken, they

are replaced by removing pins 32 and inserting new blades 20 and 22, as described above.

[0015] In this patent document, the word "comprising" is used in its non-limiting sense to
mean that items following the word are included, but items not specifically mentioned are not
excluded. A reference to an element by the indefinite article "a" does not exclude the
possibility that more than one of the element is present, unless the context clearly requires that

there be one and only one of the elements.

[0016] The following claims are to understood to include what is specifically illustrated
and described above, what is conceptually equivalent, and what can be obviously substituted.
Those skilled in the art will appreciate that various adaptations and modifications of the
described embodiments can be configured without departing from the scope of the claims.
The illustrated embodiments have been set forth only as examples and should not be taken as
limiting the invention. It is to be understood that, within the scope of the following clamms,

the invention may be practiced other than as specifically illustrated and described.
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What is Claimed is:

1. An earth drilling reamer, comprising:

an elongated body having an outer surface;

a plurality of blade mounting supports extending radially outwardly from the outer
surface of the body, each blade mounting support having a primary blade engagement
positioned parallel to the outer surface and a leading blade angled from the outer surface to
the primary blade engagement;

a removable primary blade detachably secured to the primary blade engagement.

2. The earth drilling reamer of Claim 1, wherein a leading blade engagement is angled from
the outer surface of the body to the primary blade engagement and the leading blade is
detachably secured to the leading blade engagement.

3. The earth drilling reamer of Claim 3, wherein the leading blade engagement is comprised
of a track that terminates at the primary blade engagement, the leading blade has an
engagement that engages the track and the engagement of the primary blade with the primary
blade engagement prevents the leading blade from being removed from the track.

3. The earth drilling reamer of Claim 1, wherein the primary blade engagement is comprised
of a female receptacle and the primary blade has a male member which is received in the
female receptacle, with a locking assembly being provided to prevent the male member from

being withdrawn from the female receptacle.
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