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9 Mandrel N2
10 arbor NN
11 Mandrel shfat N S
13 Tool L a:1
14 Cutting edge 7171
15 Lifting edge b B3
16 aperture B 7L

. 17 Key groove A
18 Inner surface NAlE &
20 Groove ) 4
21 tube la %
22 Additional path BRI 4%
24 bolt 4T
25 Side surface & &I

P 26 Tilted surface & @

28 Pointed tip RELH R 3%
30 Base wall A B B
32 Base wall i RE
34 Side wall fa) B¢
40 Base K
42 Ridge base e 4k A
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100  |Tube o g

102 |Tube wall b 7 BE

104  |Inner surface Al & &

106  |Outer surface ShER &R &

108  |Primary Groove FE WM

110 protrusion RS

112 |Second groove B
. 114  |Boiling cavity e 2 R

116 Opening B o

120  [Protrusion RS

124 |Tip g

130  [Shaft gy

132 |Bolt SR 4T

200  |Grooving tool FeiE 7] B

‘ 202  |aperture A FL

300 [Tool TR

302 |[Tip RI¥%

316  [Flattening tip kAL R 3%

318 |Tip R 3%

320 |Tip R 3%

320 |Tip R
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325  |Modified tool HARERITE

350  |Modified tool ARERITE

360 |Cuting edge 717]

370  |Cuting edge 7171

400  (Flattening tool BFIT A

402  |Aperture B FU

510 Tool assembly THRE@EA
o 512 |Rod 2

514 [Tip R 3%

516  [Rod guide FFEE

518  [Head end AT 3%

520  |Tail end 1% 3%

522 |Shaft ki@ g

524  |Screw SR 44T

. 528 Second screw B YR sk 4T

530  |Screw hole 4770

532 |Centering plane Z 3 F |

534 |Tool holder IAE

536 Head portion A &

538  [Bottom wall J& &

540  |Bottom wall J& &
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542 |Outer wall s RE

544 Rod portion il

546  |Hollow shaft S REE

550  |Mandrel 3

552  |Base J& &

554  |Prong Xt

556  |Threaded hole AL
‘ 558 Rod #F

560  |Sizing spacer B AR A

562  |Spring %%

564 Nut g

566  |thread 258
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TOOL FOR MAKING ENHANCED HEAT TRANSFER SURFACES

An improved tool assembly for enhancing the surface of a heat transfer tube

is provided. The tool assembly includes rods having cutting tips and

‘ positioned in the rod guides which are slidably positioned in a tool holder. In
an equilibrium state, the cutting tips do not extend from the tool holder. When a

force is applied to the rod guides, of the cutting tips which enhance the tube
surface. When the force is removed from the rod retract the cutting tips within

. the tool holder. In this way, the cutting tips are protected when not in use.
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