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the welding torch rotation speed as a function of the diamete
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to turn the wire feed mechanism on and off. The welder Is suited for bores up to 12 inches in diameter.
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ABSTRACT

A level entry bore welder that is easier to use and less expensive to purchase. It has an
adjustable step feature that allows the operator to control the bead placement inside the bore of a
work piece. It includes a simple remote control apparatus that adjusts the welding torch rotation
speed as a function of the diameter of the bore. The remote control apparatus also permits the
operator to turn the wire feed mechanism on and off. The welder is suited for bores up to 12

inches in diameter.
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IN THE UNITED STATES PA’I‘ENT AND TRADEMARK OFFICE
UTILITY PATENT APPLICATION OF
DENNIS CAMBREY
TITLE OF THE INVENTION

PORTABLE BORE WELDING MACHINE

FIELD OF THE INVENTION

This invention relates to the field of metal fusion bonding, and more particularly to gas metal arc

welding and specifically to a portable bore welding machine.

BACKGROUND OF THE INVENTION

lack of grease or some other factor, they become egg shaped or worn so they no longer function

as intended. They can be economically repaired by building up the bore slightly undersize with

weld and machining back to the proper diameter. For example, a machined bore in a heavy gear

wheel may become so worn that the bearing within the bore no longer fits tightly within the bore

and this can lead to machine failure. These pieces of equipment can be repaired by using a bore
welding technique that adds material to the inside surface to build up the worn surface of the
bore until it becomes undersized. A bore welder uses a rotating and stepping torch, along with
the MIG process to build up the surface of a worn bore by depositing contiguous weld beads

around the bore's circumference. Once the bore has been augmented, the piece is then re-bored

to the proper size and the bearing can be reinserted. This operation can be performed in a

workshop but is often performed in the field where swift repairs to critical equipment are

necessary.

There are a variety of bore welding machines in the market place. These machines are priced

into the tens of thousands of dollars making the possession of such equipment difficult for many
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Replacersent Sheet

sihall busiesses. Therefore, there continues o be need for a lower cost “entry level™ bore
welder that possesses the agtomated features of Jarger machines such as an adjustable step

s

foature.

SUMMARY OF THE INVENTHON

The invention provides for a simple and reasonably priced portable bore welding maching for
circular deposition of a weld bead on an mside surface of a bore. The machine mncludes a torch
assembly comprising a wreh bead attached 10 a toreh head extension tube. In one embodimont
of the nvention the tovch head can swivel and the exteusion tube can swivel w be able to place
the toreh head wy a desived position close W the inside surface of the bore of the work piece. In
another embodiment of the invention only the exiension tube can swivel. There 18 a moior
asserubly housed i a housing for moving the torch head on a worm gear hinearly into the bore
and rotatonally around the circnference of inside sarface of the bore. The weiding apparatns
includes a wire electrode feeding assembly and a remote controlicy connectad 1o the appavatus by
a cable. The rerpote conirolier is able o automatically adjust the rotational speed of the torch
head as a function of bore diameter. The linear speed of the toreh head yato the bore s adjusted

manually by the operator at a sieady rate.

ADVANTAGES ANDR OBIECTIVES OF THE INVENTION

Ome objective of the present favention is o provide a portable bore welding machine that 1s

relatively inexpensive for small machine shop owners.
One advantage of the present inveution is that it can be used with any wire Reder.
Another advantage of the present invention is that it can be used with a vanety of boring hurs.

A further advantage of the present invention is that i can be used with or withont a portable line

boring machine.

AW
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 15 a side view of one embodiment of the invention without the feed assembly or electrical

connection.

Fig. 2 is a front view of the embodiment of Fig. 1.

Fig.3 is a disassembled view of one embodiment of the invention without the feed assembly or

electrical connection.

Fig. 4 15 a disassembled view of another embodiment of the invention showing the feed assembly

and the remote controller.

Fig. 5 1s a view of another embodiment of the invention in which the torch head is fixed at a

predetermined angle.

DETAILED DESCRIPTION

Referring now to FIG. | and FIG. 2 there is a side view and front view respectively of the
invention 10 which is a portable bore welding machine for circular deposition of a weld bead on
an mside surface of a bore. The welding machine may operate in a variety of orientations and in
FIG.1 1t 1s shown in a vertical orientation. The machine comprises a torch assembly 12
comprising a torch head 14 attached to a torch head extension tube 16 bottom end 18 by a first

adjustable swivel means 20. The first adjustable swivel means permits the swivel movement of

the torch head as shown by arrow 22. , There is a second adjustable swivel means 24 attached to

the torch head extension tube 16 top end 26. The second swivel means permits the extension
tube to swivel as shown by arrow 28. By manipulation of the swivels the torch head can be
placed 1n a desired location adjacent to the inside surface of the bore. Within box 30 there is a
motor assembly for advancing the torch head linearly into the bore and for rotating the torch
head around the mnside surface of the bore. While rotating, electrical connection is maintained

from a suitable power source to the torch head by an electrical swivel connector 32. The box 30

1s mountable to an alignment rod 34 by mounting means 36. The alignment rod ensures that the
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axig Ay remains oo-asial with the axas of the bore. A feed assembly for feeding 4 consumable
wehling wire electrode o the toreh head and a control assembly for controlling the operation of

said welding muchme are not shown.

Reforrmg now e FIG. 3 there 1s shown a disassembled diagran of the invention 10 with the wire
electrode feeding means nol Blustrated. Within the box 3 is the motor assembly 40. The motor
assemibly comprises an clectne motor 42 coupled to a worm drive 44 comprising a wornt 46 on a

first hollow shaft 48 and a worm gear 30 in meshed engagement with the worm. The hollow

shalt 48 has a bottom end 32 coupled to the .a'-,u;ljt.tstthie swivel assembly 24 and atop end 34

conpied 1o the electrical swivel assembly 32, The electnical motor 42 moves the torch head 16

axially and rotahonatly i the bore,

The motor assembly 40 further corpprises a second hollow shalt 56 within the first hollow shaft
48 for gaiding welding sire and an inert gas (o the worch bead. The motor assemibly 40 18
contained within box 30, The box s mountable by mounting rocans 36 to an adjacent co-axial

centering rad which 1s not shown s G 3

Reforring to FIG. 4 there is shown o disassembled iitostration of the mvenuon 10 including the
remote contrel assembly 60 and the welding wire foad assembly 62, The control assembly 60 33
rerote from the welding machine and operatively connected thereto by a control cable 64, The
control assembly automatically sets the rotational speed of the torch head as a function of bore
size. The linear speed of the torch head is adjusted by adjusiment knob 66 shown i FiG. 1. The

control assembly permits an operator to tum the feed assembly 02 on and off,

Refersing hack 1o FIG. 2 there is a varable distance 08 between the toreh head 14 and the second
swivel assembly 24, The variable distance 08 is set by the length of the torch head extension
tube, | he extension tubes come th a vartety of fengths from 2 inches to 13 inches and are

adapted to suit the diameter of the bore of the work prece.

Retferrine 1o Fieure 3 and i another embodiment of the invention a portable bore welding
machine 70 {for circular deposition of a weld bead on an inside surtace of a bore comprises a
orch assembly 72 comprising a torch head 74 fixed at a predetermined angle 76 t0 4 torch head
extension tube 78 botont end 80, An adjustable swivel means 82 1s attached o the to rch head

axtenston tube 1op end 86 for adiustable placement of the toreh head 1 a desired location
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adjacent to said side swrface of the bore. An eleciric motor assembly advances the toreh head
finearly mto the hore and rotates the torch head around  the inside surface of the bore s housed
i box 88, Anelectrical connector B0 is provided for establishing electrical connectivity to the

wrch bead as i rotates, The feed assembly for feeding g consumable welding wire to the toreh

head and a remote control assembly for controliing the operation of said welding machine are

sunidur o the previous embodiment as Hustrated in FIGS. 1 o 4

L |

The electnie motor assembly comprises @i electric motor coupled o a worm drive comprising a
wormg on a fust hollow shatt and o worm gear in meshed engagement with the worm, The first
botlow shaft has a botiom end coupled o the adjustable swivel assembly and & top end coupled
0 the elevtnicat connector. The electnicst motor moves the torch head axially and rotationally in
the hore. The electric motor assembly further comprises a second hollow shaft within the tirst
hoftow shaft for poiding  the welding wire and an 1nert gas 1o the torch head. The elecirical
connector 940 is an electrical swivel assembly and comprises an annalos 92 (F1G. 3) for the
msertion of the electrode wire. The wire feed assembly (itent 62 in FIG. 4) comprises an

clongate hollow tube mounted to the annulus ot the electrical swivel assembly.

AN Lol ]

Referring to FIG.3 and FIG. 1 there is a beat shaeld disposed between the torch head 14 and the

o M,
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I Claim:

1. A portable bore welding machine having automatic step adjustment for circular deposition of a
weld bead on an inside surface of a bore, said machine comprising a torch assembly comprising
a torch head attached to a torch head extension tube bottom end by a first adjustable swivel
assembly for said torch head movement through a first angle relative to said torch head extension
tube, a second adjustable swivel assembly for said torch head extension tube movement through
a second angle relative to a machine vertical axis attached to the torch head extension tube top
end for placing the torch head in a desired location adjacent to said inside surface of the bore,
one integral electric motor for advancing the torch head linearly into the bore and for rotating the
torch head around said inside surface of the bore, an electrical swivel connector for providing
electrical connectivity to the torch head as it rotates, a feed assembly for feeding a consumable
welding wire electrode to the torch head and a control assembly for controlling the operation of
said welding machine.

2. The welding machine of claim 1 wherein said one integral electric motor is coupled to a
worm drive comprising a worm on a first hollow shaft and a worm gear in meshed engagement
with said worm, wherein said hollow shaft has a bottom end coupled to said adjustable swivel
assembly and a top end coupled to said electrical swivel assembly, and wherein the one integral
electrical motor moves the torch head linearly and rotationally in the bore for the circular
deposition of weld material.

3. The welding machine of claim 2 wherein one integral motor assembly is contained within a
box and said box 1s mountable to an adjacent co-axial centering adapter.

4. A portable bore welding machine having automatic step adjustment for circular deposition of
a weld bead on an inside surface of a bore, said machine comprising a torch assembly
comprising a torch head attached to a torch head extension tube bottom end by a first adjustable
swivel assembly for said torch head movement through a first angle relative to said torch bead
extension tube, a second adjustable swivel assembly for said torch head extension tube
movement through a second angle relative to a machine vertical axis attached to the torch head

extension tube top end for placing the torch head in a desired location adjacent to said inside
surface of the bore, one integral electric motor for advancing the torch head linearly into the bore
and for rotating the torch head around said inside surface of the bore, an electrical swivel
connector for providing electrical connectivity to the torch had as it rotates, a feed assembly for
feeding a consumable welding wire electrode to the torch head and a control assemble for
controlling the operation of said welding machine wherein said one integral electric motor 1s
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coupled to a worm drive comprising a worm on a first hollow shaft and a worm gear in meshed
engagement with said worm, wherein hollow shaft has a bottom end coupled to said adjustable
swivel assembly and a top end coupled to said electrical swivel assembly, and wherein the one
integral electrical motor moves the torch head linearly and rotationally in the bore for the circular
deposition of weld material and wherein the one integral motor assembly is contained within a
box and said box is mountable to an adjacent co-axial centering adapter.
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