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Hydraulic Tube Bender

Introduction

Parker Hydraulic Tube Bender

Model HB632
For 3/8" — 2" (10-50mm) tubing
and 3/8 to 1-1/2 IPS Pipe

The Parker Model HB632 Tube Bender is a
hydraulically operated bender for bending
annealed steel and stainless steel tubing
from 3/8" O.D. through 2" O.D. It is oper-
ated by means of a separate power source
producing 10,000 psi hydraulic pressure. It
can be operated without bolting to a table or
bench if no mandrels are required, making it
an excellent unit to move about and use

at the point where the tubing installation is
being made. It can also be attached to a
table and used with mandrels.

Part No.: 631050
Bender Construction
The bender consists of a cast aluminum housing, with a hydraulically
actuated drive mechanism which enables an operator to make bends up to

Capacity 180° in one continuous smooth operation on tubing up to 2" in diameter.
Table 1 at right assigns a Model Code for Tube Bender Model Codes
each model of Parker tube benders. Table 2 Model | Model Tubing O.D. Bender Rated Torque
gives the capacity for all Parker benders. The Code 508 Capacity Type (in/bs.)
Model HB632 is represented by model code A 412 1/4 — 3/4" Worm & Gear 2,700
C so you can easily check for its capabilities in & el e — i R LoD
Table 2. c HB632 1/4" - 2" Hydraulic 52,000
D CP432 3/8" — 2" Hydraulic N/A
Table 1 — Tube Bender Model Codes
Tube Benders Maximum Capacity Guide*
Tube Tube Wall Thickness (inches)
o.D. 0035 | 0.049 | 0.058 | 0.065 | 0.072 | 0.083 | 0.095 | 0.109 | 0.120 | 0.134 | 0.156 | 0.188
(in.) Material Tube Bender Model Codes
2 S ABCD | ABCD | ABCD | ABCD | BCD BCD BCD BCD BCD BCD BCD BCD
SS BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD
] S BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD
SS BCD BCD BCD BCD BCD BCD BCD BCD BCD BCD CD CD
-1/ S BCD BCD BCD BCD BCD BCD CD CcD CcD CD CD CcD
SS BCD BCD BCD BCD BCD CD CD CD CD CD C C
. S BCD BCD BCD BCD BCD CD CD CD CD CD CD CD
SS BCD BCD CD CD CD CD CD CD CD CD © ©
) S CcD CcD CcD CcD CcD CcD CcD CcD CcD CcD CcD CcD
SS CD CD CD CD CD CD CD CD CD CD — —

Table 2 — Tube Benders Maximum Capacity Guide

Specifications:

1

N O O b Wi

) Min. tube size 3/8"

) Max. tube size 2"

) Min. bend radius 1-1/8"

) Max. bend radius 12" (special order)

) Max. tube bend 180°

) Weight — 170 Ibs. (77.1 kg) without accessories

) Minimum tube wall thickness (% of O.D.) 4% with
mandrel, 7% without mandrel

* See page 3 for pipe bending capabilities

8) The HB632 is capable of bending 1/2" O.D. and
under fully annealed steel and stainless steel tubing
with no limit on tube wall thickness

9) The HB632 is capable of bending SOFT aluminum
and copper tubing with no limit on wall thickness.

for stainless steel.

10) For HARD copper, ALLOY STEEL, and HIGH
STRENGTH aluminum, use the tabulations shown

Parker Hannifin Corporation
Tube Fittings Division

Columbus, OH

www.parker.com/tfd
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Bender Parts and Accessories

Standard Radius Blocks

Close Bend Radius Blocks

974691 — High

Flow Pump
900085 — Pump (std.) Tie Bar

660221 — Radius
Block Adapter Plate

Slide Clamp
Blocks Blocks
Bender Table — 520515
Heavy, all steel construction, strongly braced to
Mandrel Rods keep bender, mandrel rod and rod stop assembly
Part No. — See table rigidly braced. Length 10 feet; weight 421 Ibs.
Mandrel rods are for use with the HB632 Model Bender Mandrel
and Exactol Models 412/424 benders. Mandrel rods ':ﬁ:t R"(‘i’n':;'a' ";“ge
(as well as mandrel rod stop assembly) are required - ; —
) 520506 1/4 0.283 - 0.362
when using mandrels. Overall mandrel rod lengths are
approximately eight feet. Mandrel rod diameters are 520507 5/16 0.363 - 0.484
PP y €9 ) 520508 13/32 0.485 — 1.489

determined by tube I.D. (See Table 3.)
Table 3 — Mandrel Rod Sizes

Mandrel Rod Stop Assembly
For use with Model HB632 Bender

The mandrel rod stop assembly holds and supports
the end of the mandrel rod in alignment with the tubing.
The rod stop assembly is bolted to the other end of
bender table. It keeps the mandrel and rod in align-
ment when mandrel bending. The stop screws can

be adjusted for correct length and positioning of the
mandrel in the tubing.

Part No. 631141 — HB632 Mandrels, Mandrel Rods and Rod Stop
Description Part No. Assembly

Mandrel Rod Stop Assembly 631141
(for Bender Model HB632)

Universal Side Angle Indicator

Part No. 520520

Accurately determines the angle between tube bends
in different planes, and keeps out-of-plane angles
accurate when making repeated bends. Incorporates
a large, easy-to-read vernier dial. Maximum 3/4" O.D.
tubing can be used if the tubing must be extended
through the indicator. Maximum 1-1/2" O.D. tubing can
be used if the end of tube is held in the clamp jaw.

Part No. 520520 — Universal
Side Angle Indicator

2 Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender

Radius Blocks

When using radius blocks 631057-112, 631060-128,

974330 and 974350, first install the radius block
adapter plate over the king pin, and then mount the

radius block upon it, as shown above.

Inch Radius Block Chart

Close bend radius blocks — These blocks have a

threaded pin which threads directly into both Triple-Lok
and Ferulok (Seal-Lok requires an adapter) tube fitting
nuts, permitting a first bend very close to the end of the
tube.

AND10111 Standard MS33611 Standard Radius Block — Close Bend**
Tube O.D. Part Radius* Part Radius* Part Radius*
Size in. mm No. in. mm No. in. mm No. in. mm
6 3/8 9.5 540502 1-1/4 31.8 590512-18 1-1/8 28.6 — — —
8 1/2 12.7 530763 1-1/4 31.8 590515-24 1-1/2 375 530597 1-1/4 31.8
10 5/8 15.9 530764 1-1/2 375 590518-30 1-7/8 47.6 530601 1-1/2 38.1
12 3/4 19.0 530765 1-3/4 43.8 590521-36 2-1/4 57.2 530605 1-3/4 445
14 7/8 22.2 530766 2 50.2 590523-42 2-5/8 66.7 530609 2 50.8
16 1 25.4 — — — 590524-48 3 76.2 530613 3 76.2
18 1-1/8 28.6 530768 3-1/2 88.9 590526-54 3-3/8 85.7 530617 3-1/2 88.9
20 1-1/4 31.8 — — — 590527-60 3-3/4 95.3 530621 3-3/4 95.2
24 1-1/2 38.2 530770 5 127.0 590530-72 4-1/2 114.3 530625 5 127.0
28 1-3/4 44.5 — —_ 631057-112 7 177.8 — —_ —_
32 2 50.8 — — — 631060-128 8 203.2 — — —

*Radius to tube centerline.

Metric Radius Block Chart

**Note: Sizes 20 and 24 close bend radius blocks requires the removal of the clamp arm before installation.

Accessories for Close Bend

Tube Standard Radius Blocks Close Bend Radius Blocks*** Radius Blocks
0.D. Part Radius Part Radius Tube O.D. Threaded Pin | Seal-Lok Adapter
(mm) No. (mm) No. (mm) (in.) Part No. Part No.
10 810023 32 - - 1/2 930420-8 930421-8
12 780175 32 780185 32 5/8 930420-10 930421-10
14 780176 38 780186 38 3/4 930420-12 930421-12
15 780177 38 780187 38 1 930420-16 930421-16
16 780178 38 780188 38 1-1/4 930420-20 930421-20
18 780179 44 780189 a4 1-1/2 930420-24 930421-24
2 7801 44 7801 44
22 7:8 1 g? 89 80_90 o Threaded Pins and Seal-Lok Adapters for Close Bend
Radius Block
25 780182 100 — — adlus Flocks
30 780183 128 — —
32 780184 128 — — Inch Pipe Size Radius Block Chart
35 974344 105 — — _
38 530770 127 530625 127 F';‘_°"‘g‘_*" ob bart RBZ',“’ ';",ax'
ipe Size .D. ar adius ipe
38 590530-72 114.3 — — N . R
42 074347 128 . . (in.) (in.) No. (in.) Schedule
50 974350 150 _ . 3/8 0.675 974325 2-1/4 80
1/2 0.840 974326 2-5/8 160
***Note: Sizg 38mm close bend radius blocks requires removal of the clamp 3/4 1.050 974327 3-1/4 80
arm before installation. 1 1.315 974328 4 80
1-1/4 1.660 974329 5 80
1-1/2 1.900 974330 6 40

Parker Hannifin Corporation
Tube Fittings Division

Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender
Slide Blocks and Clamp Blocks

Slide Blocks

Clamp Blocks

Inch Tube Sizes

Part Tube O.D. Part
Size Tube O.D. (in.) No. Size (in.) No.

6 3/8 864276 6 3/8 864266
8-12-16-24 1/2,3/4,1,1-1/2 520516 8-12-16-24 1/2,3/4,1,1-1/2 631092
10-14-18-20 5/8,7/8,1-1/8, 1-1/4 520518 10-14-18-20 5/8,7/8,1-1/8, 1-1/4 631093

28 1-3/4 631063 28 1-3/4 027418-28

32 2 631066 32 2 027418-32

Slide Block Clamp Block
Metric Tube Sizes
Tube O.D. Part Tube O.D. Part
Size (in.) No. Size (mm) No.
10-12-14-16 10-12-14-16 790016 10-12-14-16 10-12-14-16 790017
15-16-18-20 15-16-18-20 780192 15-16-18-20 15-16-18-20 780195
22-25-30-32 22-25-30-32 780193 22-25-30-32 22-25-30-32 780196

35 35 974345 35 35 974346

38 38 520516 38 38 631092

42 42 974348 42 42 974349

50 50 974351 50 50 974352

Slide Block Clamp Block
IPS Tube Sizes
Nominal Pipe Size 0.D. Part Nominal Pipe Size O.D. Part
(in.) (in.) No. (in.) (in.) No.
3/8, 1/2, 3/4 0.675, 0.840, 1.050 974331 3/8, 1/2, 3/4 0.675, 0.840, 1.050 974332
1 1.315 974336 1 1.315 974338
1-1/4 1.660 974340 1-1/4 1.660 974341
1-1/2 1.900 974342 1-1/2 1.900 974343
Slide Block Clamp Block

Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Medium to Heavy Wall Tube Bending

The bender is shipped completely assembled except for attaching a pump, hose, and installing selected

bender dies.

Step 1: Mounting Tube Bender
Position bender centered across the end of
bender table and bolt securely in place. The
Parker bender table has pre-drilled holes for
bender attachment.
3 bolts, nuts and washers required for mounting bender

Connect Pump to Bender

Connect the hose assembly (part no.
910004) to the pump (3/8" NPT end) and
then connect hose to the bender. Be careful
not to twist the hose when tightening. Use a
pipe sealant on the pipe threads. The make-
up for the NPT end is 2 to 3 turns from finger
tight. The assembly torque for the Seal-Lok
hose adapter (6G6L-S) that is connected to
the bender is 360 in. Ibs.

Step 3: Select and Install Radius Block
Select the proper radius block according to
the chart on page 3. Then install the selected
radius block on the king and drive pins with
the open end of the block toward the clamp
arm.

Radius blocks are accurately milled and bored
to slip easily onto posts. Light lubrication of
the posts will aid assembly. When handling
radius blocks, as well as the slide and clamp
blocks, care should be taken to avoid nicking
the grooved surfaces.

Mark the Tube

The first bend is easy. Simply measure from
the end of the tube to the desired length of
the centerline” of the first bend.

*For information on tube bending, centerline
measurement, and back-bending compensation,

see Parker Principles of Tube Line Fabrication,
Manual 4306-B5.

Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender

Medium to Heavy Wall Tube Bending

Step 7:

Select Slide and Clamp Block Grooves
Select the proper groove of the slide block
and clamp block for the outside diameter
of tube (sizes are marked on end of each
block). Lubricate the slide block to facilitate
its sliding. Place the clamp block in its vise.
Do not lubricate the clamp block. It’s held in
place magnetically.

Rapid Positioning

Both the clamp and slide block vise screws
feature rapid positioning, with a quick acting
cam lock mechanism. To use, pull the respec-
tive cam lock mechanism to disengage, push
the screw forward, then push the cam lock
forward to engage.

Positioning the Tube

Advance the clamp block vise as described
above. Then position the tube in the clamp
block so that the mark is tangent to the
radius block at the desired angle (90° for 90°
bend; 45 ° for 45° bend, etc.). Use triangles
to obtain accurate results (see diagram).
The tubing should be positioned in the
bender so that the end measured from, or
“measurement end”, is to the left as you face
the bender.

For 180° bends, position the mark similar to
90° bends.

On long lengths of tubing, support is
recommended to prevent sag.

Step 8:

Clamp the Tube

When in the proper position, clamp the tube
with the clamp block vise. Next, advance the
slide block vise using the rapid positioning
sequence described.

Rotate the slide block retainer to the proper
height and insert the slide block. Then bring
into snug position against the tube, but not
with so much pressure as to prevent the
block from sliding freely. The clamp block and
slide block should not be touching.

Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender
Medium to Heavy Wall Tube Bending

Step 9: Using the Tie Bar (when required)
If the tube is over 1" O.D. (25mm or 1/2 IPS),
or heavy wall, or if mandrel bending, the tie
bar must be used to prevent tube slippage
and the clamp arm from flexing.

Step 10: Setting Bend Angle (Shown inset at top)
Set the angle to be bent on the angle indica-
tor by turning the angle adjusting handle on
the back of the bender housing. Generally
add two to five degrees to the angle you wish
to bend to compensate for the spring-back in
the tube.

Step 11:

Step 12:

Bending the Tube
To bend the tube, start the pump and close
the valve.

CAUTION — Should it become apparent that
the bend is too long for the slide block, stop
the bender and loosen the slide block vise.
Return the slide block to its original position.
Retighten the vise screw and complete the
bend.

When the preset angle has been reached,
shut off the pump.

Completed Bent Tube

Remove the tie bar, if in use, retract the slide
and clamp vises, and pull the tube out from
the radius block and lift up. Your tubing is
bent, without flattening or cracking.

Releasing system pressure by opening the
valve will relieve tension in the bender and the
clamp arm will return to its original position.

Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender

Thin Wall Tube Bending with Mandrel Equipment

When to Mandrel Bend

For short radii bends and thin-wall tubing, mandrel
equipment is necessary to prevent wrinkling, collaps-
ing, or kinking of the tube. The mandrel supports the
tube wall on the inside and maintains a full cross-
section in a smooth bend. This is important and
should be included as an indispensable part of
bending equipment.

The rule that is generally followed to determine whether
or not a mandrel is necessary is as follows: When the
wall thickness of the tube to be bent is 7% or more of
the tube O.D., a mandrel is usually not necessary. On
wall thicknesses that ranges between 4-6% of the tube
O.D,, it is necessary to use a mandrel to avoid wrinkling
and flattening in the bend area. These calculations are
based on a bend radii of between three and four times
the tube O.D.

Since mandrel equipment must be accurately aligned
and rigidly held, we recommend the use of the bender
table.

Mandrel Specifications and Data

Mandrel Rod Stop Assembly

This assembly holds the end of the mandrel rod in
proper alignment with the tubing and bender. It bolts
to the back end of the table. A scale permits accurate
alignment of the stop screws. (Although not an extrac-
tor, this assembly is necessary to secure the mandrel
and rod during the bending process.)

The Parker bender table has pre-drilled holes for the
bender and rod stop assembly attachment. These
pre-drilled holes insure proper bender and rod stop
assembly alignment.

Tube O.D. Part Wall Thickness
Size in. mm No. Type in. in. in. in. in.
6 3/8 9.5 924417 Solid — .035 .042 — —
8 1/2 12.7 924417 Solid — .035 .042 .049 —
10 5/8 15.9 924417 Solid .035 .042 .049 .058 .065
12 3/4 19.0 924417 Solid .035 .042 .049 .058 .065
14 7/8 22.2 924417 Solid .035 .042 .049 .058 .065
16 1 254 924417 Solid .035 .042 .049 .058 .065
18 1-1/8 28.6 924417 Solid — .049 .058 .065 —
20 1-1/4 31.8 924417 Solid — .049 .058 .065 —
24 1-1/2 38.1 924417 Solid .049 .058 .065 .083 —
To order mandrels, specify part number, size and wall thickness.
Example: 924417-12X058
Mandrel Rod Specifications and Data
Mandrel Rod
Mandrel Dia. Part
Rod Size in. mm Tube I.D. inches (mm) No. Type
1/4 1/4 6.4 .283 (7.2) to .362 (9.2) 520506 Solid
5/16 5/16 7.9 .363 (9.2) to .484 (12.3) 520507 Solid
13/32 13/32 | 10.3 .485 (12.3) to 1.489 (37.8) 520508 Solid
Description Part No.
Mandrel Rod Stop Assembly 631141
Mandrel Rod Stop Adapter (1/4" Rod) 522398
Mandrel Rod Stop Adapter (5/16" Rod) 550501

Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender

Thin Wall Tube Bending with Mandrel Equipment

Step 1:

Mandrel Rod Stop Assembly Installation

The mandrel rod stop assembly must be rigidly mounted
to the bender table in proper alignment with the bender.
Zero (“0”) at the end of the mandrel rod stop assembly
scale must be in line with the center of the king pin.

Step 2: Select Radius Block, Mandrel
and Rod
Select the proper radius block
according to the chart on page
3. Select the mandrel and man-
drel rod according to the outside
diameter and wall thickness of
the tubing.

Step 3A: Install and Adjust Mandrel

The selected mandrel is screwed onto one
end of the mandrel rod. The other end of the
mandrel rod is screwed into the adapter and
then into the universal joint tongue on the rod
stop assembly. The scale provided permits
accurate alignment of the stop screw. The
stop screw should be centered to the dimen-
sion on the scale corresponding to the bend
radius.

Step 4:

Step 3B: Install and Adjust Mandrel (Continued)

For average bending the mandrel should

be adjusted so that the scribed line on its
circumference is 5/8" behind the line

scribed on the face of the radius block. This
adjustment is made by turning the mandrel
rod stop handles at the rear of the bench.
The mandrel may be moved inward slightly to
produce a more perfectly round cross-section
or it may be moved slightly outward to ease
the bending effort. Extreme care must be
used in establishing this position as even the
slightest adjustment will affect the results.

Insert the Tube
First lubricate the mandrel with light lubricat-
ing oil. Then, slip the tube over the mandrel.

m 9

Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Thin Wall Tube Bending with Mandrel Equipment

Steps 5 through 12 below are a repeat of steps 4 through 11 on pages 5-7.

Step 5: Mark the Tube Step 6: Select Slide and Clamp  Step 7: Rapid Positioning
Block Grooves

Step 8: Positioning the Tube Step 9: Clamp the Tube Step 10: Using the Tie Bar

Step 11: Setting the Bend Angle Step 13: Completed Bent Tube

Step 12: Bending the Tube After completion of the bend, remove the tie bar, retract
the slide and clamp block vises, and by pulling the
tubing to the left, slide it off of the mandrel rod assem-
bly. Then release the system pressure by opening the
valve. The clamp arm will return to the starting position.

10 Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Parts Schematic

Slide Arm
Assembly

Clamp Arm
Assembly

Description Part No. Qty.
1 Main Housing with Internal Components*® — 1
2 King Pin* — 1
13 15 3 Center Post 6-1638-10 1
4 Hand Wheel 660220 1
5 Screw Bushing* — 1
6 1/4-20 x 3/8" Socket Head Cap Screw 13302 1
7 Angle Indicator Plate 631138 1
8 #10-24 Round Head Screw 10-24X3/8 8
9 Warning Plate 631139 1
10 Nameplate 550609 1
11 #0-1/8 Drive Screw 13050 8
12 Oil Hole Cover, 5/16" diameter 502-G 2
13 Radial Pointer 631136 1
14 #6-32 x 1/4" Round Head Screw 13179 2
15 1/8" NPTF Grease Fitting 13359 2

*Contact the Tube Fittings Division for repair. Phone: (614) 279-7070.

11 Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd




Bulletin 4391-B26 Hydraulic Tube Bender
Parts Schematic

35 ——

Slide Arm Assembly

16
18
ltem No. Description Part No. Qty.
16 Slide Rail 660219 1
17 3/8-16 x 3/4" Socket Head Cap Screw 13321 4
18 3/8-16 X 1 Socket Head Screw 13305 4
19 Dowel Pin, 3/8" dia. x 1-1/2" long 13320 2
20 1/4-20 x 5/8" Flat Head Screw 13367 2
21 Wear Plate 900135 1
22 Vise Face, Slide Rail 631100 1
23 Slide Block Retainer 631101 1
24 1/2-13 x 1" Socket Head Cap Screw 13327 1
25 Roll Pin, 1/4" dia. x 1-7/8" long 13328 2
26 1/4" dia. x 1" long Drive Lok "C" pin 970096 2
27 1/4" dia. x 1-1/4" long Drive Lok "C" pin 13509 1
28 Pivot Half Nut 970088 2
29 Slide Arm Bracket 970086 1
30 Cam Latch 970089 2
31 Red Grip 970090 2
32 0.261" I.D. x 0.432" O.D. Wave Washer 970093 1
33 Dowel Pin, 1/4" dia. x 3/4" long 970091 1
34 Vise Adjusting Screw 631103 1
35 Vise Adjusting Screw Handle 522196 1
36 Roll Pin, 5/32" dia. x 7/8" long 5/32 X 7/8 ROLL PIN 1

(Table continued on the following page)

12 Parker Hannifin Corporation
Tube Fittings Division
Columbus, OH
www.parker.com/tfd
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Hydraulic Tube Bender
Parts Schematic

35

Clamp Arm Assembly

18
ltem No. Description Part No. | Qty.
37 Clamp Rail Arm 660224 1
38 Drive Post 660238 1
39 Tie Bar 660438 1
40 Spacer Plate 660228 1
41 #8-32 x 5/8" Flat Head Screw 13346 2
42 1/4-20 x 3/8" Socket Head Set Screw, Nylon 13302 1
43 Clamp Arm Bracket 13387 1
44 Dowel Pin, 5/8" dia. x 1-1/2" long 13102 1
45 Cup Magnet, 1-1/4" dia.x 1", 15Ib. 660227 1
46 Vise Face, Clamp Arm 660226 1
47 1/4" x 1-1/4" Socket Head Shoulder Screw 970092 2
34, 35,36 |Vise Adjusting Screw Sub-Assembly 13750 2
25_12%‘, 13%’_ 47 Clamp Arm Bracket 13387 1
18, 19,
AT, Clamp Arm Bracket Sub-Assembly 660223 1
30-33, 43,
44, 47
18,19, |Slide Arm Bracket Sub-Assembly 13388 | 1
26-33, 47

*Contact the Tube Fittings Division for repair. Phone: (614) 279-7070.

13
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Hydraulic Tube Bender
Maintenance, Warranty, and Troubleshooting

Bender Maintenance

The bender is equipped with two grease fittings on the
side to lubricate the king pin bearings. This should be
done at least once a year.

There are two oil hole covers on the top of the unit.
These should be serviced once a year by running oil
into them while the bender is rotating to lubricate the
roller chain.

The threads of the vise screws should receive a few
drops of oil occasionally to make certain they stay in
working condition.

Visually check all hydraulic connections regularly for
leakage.

Troubleshooting

Warranty

The bender and accessories are warranted to be free
of defects in workmanship for a period of one year from
date of sale. The bender has a sticker placed over the
king pin. Removal of the sticker voids the bender war-
ranty. Alterations to the bender or accessories voids the
warranty of the part.

Repair

The bender can be repaired. External parts are avail-
able for sale (see Parts List). For repair of internal
parts, the bender must be returned to Parker Hannifin
Tube Fittings Division. Please contact the Division (614-
279-7070) before sending the bender back for repair.

Problem Probably Cause

Solution

Bender will not rotate

No hydraulic power supply

Verify the hydraulic pump is connected, the connections are not
leaking, and the valve is closed

Angle indicator is set at 0°

Set the angle indicator to the desired bend angle

Tube slips in clamp
block

Clamp block not tightened

Tighten clamp block

Incorrect radius or clamp block

Check that the radius and clamp blocks match tube size

Tube is flattened or
mis-shaped

Tube requires mandrel for
bending

Check chart for mandrel bending

Incorrect slot on slide block is
used

Verify that the slot on the slide block used matches the tube size

Bender will not
complete the bend

Tube wall thickness is too large

Check the capacity chart to verify the bender is rated for the wall
thicknes of the tube to be bent

Slide block is overtightened

Lightly clamp the slide block — do not overtighten

Pump is low on fluid

Check fluid level in the hydraulic pump
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Hydraulic Tube Bender
Offer of Sale

PARKER-HANNIFIN CORPORATION
OFFER OF SALE

The goods, services or work (referred to as the “Products”) offered by Parker-Hannifin Corporation, its subsidiaries, groups, divisions, and authorized distributors (“Seller”) are offered for sale at
prices indicated in the offer, or as may be established by Seller. The offer to sell the Products and acceptance of Seller’s offer by any customer (“Buyer”) is contingent upon, and will be governed by
all of the terms and conditions contained in this Offer of Sale. Buyer’s order for any Products specified in Buyer's purchase document or Seller’s offer, proposal or quote (“Quote”) attached to the
purchase order, when communicated to Seller verbally, or in writing, shall constitute acceptance of this offer.

1. Terms and Conditions. Seller's willingness to offer Products for sale or accept an order
for Products is subject to the terms and conditions contained in this Offer of Sale or any newer
version of the same, published by Seller electronically at www.parker.com/saleterms/. Seller
objects to any contrary or additional terms or conditions of Buyer’s order or any other document
or other communication issued by Buyer.

2. Price; Payment. Prices stated on Seller’s Quote are valid for thirty (30) days, except as
explicitly otherwise stated therein, and do not include any sales, use, or other taxes or duties unless
specifically stated. Seller reserves the right to modify prices to adjust for any raw material price
fluctuations. Unless otherwise specified by Seller, all prices are F.C.A. Seller’s facility (INCOTERMS
2010). Payment is subject to credit approval and payment for all purchases is due thirty (30)
days from the date of invoice (or such date as may be specified by Seller's Credit Department).
Unpaid invoices beyond the specified payment date incur interest at the rate of 1.5% per month
or the maximum allowable rate under applicable law.

3. Shipment; Delivery; Title and Risk of Loss. All delivery dates are approximate.
Seller is not responsible for damages resulting from any delay. Regardless of the manner of
shipment, delivery occurs and title and risk of loss or damage pass to Buyer, upon placement
of the Products with the shipment carrier at Seller’s facility. Unless otherwise stated, Seller may
exercise its judgment in choosing the carrier and means of delivery. No deferment of shipment
at Buyers’ request beyond the respective dates indicated will be made except on terms that will
indemnify, defend and hold Seller harmless against all loss and additional expense. Buyer shall be
responsible for any additional shipping charges incurred by Seller due to Buyer’s acts or omissions.

4. Warranty. Seller warrants that the Products sold hereunder shall be free from defects in
material or workmanship for a period of twelve (12) months from the date of delivery or 2,000
hours of normal use, whichever occurs first. All prices are based upon the exclusive limited
warranty stated above, and upon the following disclaimer: DISCLAIMER OF WARRANTY:
THIS WARRANTY IS THE SOLE AND ENTIRE WARRANTY PERTAINING TO
PRODUCTS PROVIDED. SELLER DISCLAIMS ALL OTHER WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING DESIGN, MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.

5. Claims; Commencement of Actions. Buyer shall promptly inspect all Products upon
receipt. No claims for shortages will be allowed unless reported to the Seller within ten (10) days
of delivery. No other claims against Seller will be allowed unless asserted in writing within thirty
(30) days after delivery. Buyer shall notify Seller of any alleged breach of warranty within thirty
(30) days after the date the defect is or should have been discovered by Buyer. Any claim or action
against Seller based upon breach of contract or any other theory, including tort, negligence, or
otherwise must be commenced within twelve (12) months from the date of the alleged breach or
other alleged event, without regard to the date of discovery.

6. LIMITATION OF LIABILITY. IN THE EVENT OF ABREACH OF WARRANTY, SELLER WILL,
AT ITS OPTION, REPAIR OR REPLACE A DEFECTIVE PRODUCT, OR REFUND THE PURCHASE
PRICE WITHIN A REASONABLE PERIOD OF TIME. IN NO EVENT IS SELLER LIABLE FOR
ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF, OR AS THE RESULT OF, THE SALE, DELIVERY, NON-DELIVERY,
SERVICING, USE OR LOSS OF USE OF THE PRODUCTS OR ANY PART THEREOF,
OR FOR ANY CHARGES OR EXPENSES OF ANY NATURE INCURRED WITHOUT
SELLER’S WRITTEN CONSENT, WHETHER BASED IN CONTRACT, TORT OR
OTHER LEGAL THEORY. IN NO EVENT SHALL SELLER’S LIABILITY UNDER ANY
CLAIM MADE BY BUYER EXCEED THE PURCHASE PRICE OF THE PRODUCTS.

7. User Responsibility. The user, through its own analysis and testing, is solely responsible for
making the final selection of the system and Product and assuring that all performance, endurance,
maintenance, safety and warning requirements of the application are met. The user must analyze
all aspects of the application and follow applicable industry standards and Product information. If
Seller provides Product or system options based upon data or specifications provided by the user,
the user is responsible for determining that such data and specifications are suitable and sufficient
for all applications and reasonably foreseeable uses of the Products or systems.

8. Loss to Buyer’s Property. Any designs, tools, patterns, materials, drawings, confidential
information or equipment furnished by Buyer or any other items which become Buyer’s property,
will be considered obsolete and may be destroyed by Seller after two (2) consecutive years have
elapsed without Buyer ordering the items manufactured using such property. Seller shall not be
responsible for any loss or damage to such property while it is in Seller's possession or control.

9. Special Tooling. Atooling charge may be imposed for any special tooling, including without
limitation, dies, fixtures, molds and patterns, acquired to manufacture Products. Such special
tooling shall be and remain Seller’s property notwithstanding payment of any charges by Buyer.
In no event will Buyer acquire any interest in apparatus belonging to Seller which is utilized in
the manufacture of the Products, even if such apparatus has been specially converted or adapted
for such manufacture and notwithstanding any charges paid by Buyer. Unless otherwise agreed,
Seller has the right to alter, discard or otherwise dispose of any special tooling or other property
in its sole discretion at any time.

10. Buyer’s Obligation; Rights of Seller. To secure payment of all sums due or otherwise,
Seller retains a security interest in all Products delivered to Buyer and this agreement is deemed
to be a Security Agreement under the Uniform Commercial Code. Buyer authorizes Seller as its
attorney to execute and file on Buyer’s behalf all documents Seller deems necessary to perfect
its security interest.

11. Improper Use and Indemnity. Buyer shall indemnify, defend, and hold Seller harmless
from any losses, claims, liabilities, damages, lawsuits, judgments and costs (including attorney

fees and defense costs), whether for personal injury, property damage, patent, trademark or
copyright infringement or any other claim, brought by or incurred by Buyer, Buyer’s employees,
or any other person, arising out of: (a) improper selection, application, design, specification or
other misuse of Products purchased by Buyer from Seller; (b) any act or omission, negligent or
otherwise, of Buyer; (c) Seller's use of patterns, plans, drawings, or specifications furnished by
Buyer to manufacture Products; or (d) Buyer’s failure to comply with these terms and conditions.
Seller shall not indemnify Buyer under any circumstance except as otherwise provided.

12. Cancellations and Changes. Buyer may not cancel or modify or cancel any order for
any reason, except with Seller’s written consent and upon terms that will indemnify, defend and
hold Seller harmless against all direct, incidental and consequential loss or damage. Seller may
change Product features, specifications, designs and availability.

13. Limitation on Assignment. Buyer may not assign its rights or obligations under this
agreement without the prior written consent of Seller.

14. Force Majeure. Seller does not assume the risk and is not liable for delay or failure to
perform any of Seller’s obligations by reason of events or circumstances beyond its reasonable
control (hereinafter “Events of Force Majeure”). Events of Force Majeure shall include without
limitation: accidents, strikes or labor disputes, acts of any government or government agency,
acts of nature, delays or failures in delivery from carriers or suppliers, shortages of materials, or
any other cause beyond Seller’s reasonable control.

15. Waiver and Severability. Failure to enforce any provision of this agreement will not
invalidate that provision; nor will any such failure prejudice Seller’s right to enforce that provision
in the future. Invalidation of any provision of this agreement by legislation or other rule of law
shall not invalidate any other provision herein. The remaining provisions of this agreement will
remain in full force and effect.

16. Termination. Seller may terminate this agreement for any reason and at any time by giving
Buyer thirty (30) days prior written notice. Seller may immediately terminate this agreement, in
writing, if Buyer: (a) breaches any provision of this agreement (b) appoints a trustee, receiver or
custodian for all or any part of Buyer’s property (c) files a petition for relief in bankruptcy on its
own behalf, or one if filed by a third party (d) makes an assignment for the benefit of creditors;
or (e) dissolves its business or liquidates all or a majority of its assets.

17. Governing Law. This agreement and the sale and delivery of all Products are deemed to
have taken place in, and shall be governed and construed in accordance with, the laws of the State
of Ohio, as applicable to contracts executed and wholly performed therein and without regard to
conflicts of laws principles. Buyer irrevocably agrees and consents to the exclusive jurisdiction
and venue of the courts of Cuyahoga County, Ohio with respect to any dispute, controversy or
claim arising out of or relating to this agreement.

18. Indemnity for Infringement of Intellectual Property Rights. Seller is not liable for
infringement of any patents, trademarks, copyrights, trade dress, trade secrets or similar rights
except as provided in this Section. Seller will defend and indemnify Buyer against allegations
of infringement of U.S. patents, U.S. trademarks, copyrights, trade dress and trade secrets
(“Intellectual Property Rights”). Seller will defend at its expense and will pay the cost of any
settlement or damages awarded in an action brought against Buyer based on an allegation that a
Product sold pursuant to this agreement infringes the Intellectual Property Rights of a third party.
Seller’s obligation to defend and indemnify Buyer is contingent on Buyer notifying Seller within ten
(10) days after Buyer becomes aware of such allegations of infringement, and Seller having sole
control over the defense of any allegations or actions including all negotiations for settlement or
compromise. If a Product is subject to a claim that it infringes the Intellectual Property Rights of
a third party, Seller may, at its sole expense and option, procure for Buyer the right to continue
using the Product, replace or modify the Product so as to make it noninfringing, or offer to accept
return of the Product and refund the purchase price less a reasonable allowance for depreciation.
Notwithstanding the foregoing, Seller is not liable for claims of infringement based on information
provided by Buyer, or directed to Products delivered hereunder for which the designs are specified
in whole or part by Buyer, or infringements resulting from the modification, combination or use
in a system of any Product sold hereunder. The foregoing provisions of this Section constitute
Seller’s sole and exclusive liability and Buyer’s sole and exclusive remedy for infringement of
Intellectual Property Rights.

19. Entire Agreement. This agreement contains the entire agreement between the Buyer
and Seller and constitutes the final, complete and exclusive expression of the terms of sale. All
prior or contemporaneous written or oral agreements or negotiations with respect to the subject
matter are herein merged. The terms contained herein may not be modified unless in writing and
signed by an authorized representative of Seller.

20. Compliance with Laws. Buyer agrees to comply with all applicable laws, regulations,
and industry and professional standards of care, including those of the United Kingdom, the
United States of America, and the country or countries in which Buyer may operate, including
without limitation the U. K. Bribery Act, the U.S. Foreign Corrupt Practices Act (“FCPA”), the U.S.
Anti-Kickback Act (“Anti-Kickback Act”) and the U.S. Food Drug and Cosmetic Act (“FDCA”),each
as currently amended, and the rules and regulations promulgated by the U.S. Food and Drug
Administration (“FDA”), and agrees to indemnify and hold harmless Seller from the consequences
of any violation of such provisions by Buyer, its employees or agents. Buyer acknowledges that it
is familiar with the provisions of the U. K. Bribery Act, the FCPA, the FDA, and the Anti-Kickback
Act, and certifies that Buyer will adhere to the requirements thereof. In particular, Buyer represents
and agrees that Buyer will not make any payment or give anything of value, directly or indirectly to
any governmental official, any foreign political party or official thereof, any candidate for foreign
political office, or any commercial entity or person, for the purpose of influencing such person to
purchase Products or otherwise benefit the business of Seller. 05/14
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Parker Fluid Connectors Group
North American Divisions & Distribution Service Centers

Your complete source for
quality tube fittings, hose

& hose fittings, brass &
composite fittings, quick-
disconnect couplings, valves
and assembly tools, locally
available from a worldwide
network of authorized
distributors.

Fittings:

Available in inch and metric
sizes covering SAE, BSP,
DIN, GAZ, JIS and ISO thread
configurations, manufactured
from steel, stainless steel,
brass, aluminum, nylon and
thermoplastic.

Hose, Tubing and Bundles:
Available in a wide variety of
sizes and materials including
rubber, wire-reinforced,
thermoplastic, hybrid and
custom compounds.

Worldwide Availability:
Parker operates Fluid
Connectors manufacturing
locations and sales offices
throughout North America,
South America, Europe and
Asia-Pacific.

For information, call toll free...

1-800-C-PARKER
(1-800-272-7537)

North American Divisions

Fluid System Connectors
Division

Otsego, MI

phone 269 694 9411

fax 269 694 4614

Hose Products Division
Wickliffe, OH

phone 440 943 5700
fax 440943 3129

Industrial Hose Division
Wickliffe, OH

phone 440 883 2120
fax 440 833 2230

Parflex Division
Ravenna, OH

phone 330 296 2871
fax 330 296 8433

Quick Coupling Division
Minneapolis, MN

phone 763 544 7781

fax 763 544 3418

Tube Fittings Division
Columbus, OH

phone 614 279 7070
fax 614 279 7685

Distribution Service Centers

Buena Park, CA
phone 714 522 8840
fax 714 994 1183

Conyers, GA
phone 770 929 0330
fax 770929 0230

Louisville, KY
phone 502 937 1322
fax 502 937 4180

Portland, OR
phone 503 283 1020
fax 503 283 2201

Toledo, OH
phone 419 878 7000
fax 419 878 7001
fax 419 878 7420
(FCG Kit Operations)

Canada

Grimsby, ONT

phone 905 945 2274

fax 905 945 3945
(Contact Grimsby for other
Service Center locations.)

Mexico

Toluca, MEX

phone (52) 722 2754 200
fax (62) 722 2722 168

© 2016 Parker Hannifin Corporation

Parker Hannifin Corporation
Tube Fittings Division
3885 Gateway Blvd.
Columbus, OH 43228
phone 614 279 7070

fax 614 279 7685
www.parker.com/tfd
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