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Labor Saving Tools for the GB

Electrical Contractor Gardner
Bender
Brutus™
Powered
Cable
Puller

® Four-stage Planetary Gear
Design

® Starts Under Full Load

® Versatile Frame and Accessories
Adapt to the Pulling Situation

®  Full 8,000 Ibs of Pulling Force

® Load Readout Meter Indicates
Pulling Load

Hand or Hydraulic Knockout
Punches 2" — 4" Pipe Sizes

Hydraulic

Knockout Sets
Powered by GB
Holl-O-Cylinder® and
Hydraulic Hand Pump

.~
S8¢e
J% 1202880

Hand Knockout Sets
Sizes ¥2"— 4". Includes ball
bearing drives for easier driving.

www.gardnerbender.com
)o PO Box 3241 « Milwaukee, WI 53201-3241 « 414-352-4160
Gardner 6615 Ordan Drive » Mississauga, Ontario L5T 1X2 ¢ 905-564-5749

Bender E-507 6/08 Rev.A

Guide to
Profitable Bending
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Super Blo-Vac™ System

BV208DA Power Conduit Fishing System (115V AC, 13A, Wt. 47 Ibs.,
14%4” x 16'8” x 39%")

Wire Dispensers

WCM-10 WSP-155

Gardner Bender Eegor™
Hydraulic Bender

« Bends 212", 3" and 4" conduit
* Each shoe size bends EMT, IMC, Steel Rigid and Aluminum Rigid
* 2" shoe for IMC and Rigid Conduit

The contractor for this
hospital project noted
that the one shoe
bending concept of
the Eegor™ bender
means less weight
and fewer parts for
real cost savings.
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3-point Saddle Bends with
Eegor™, Mini-Eegor™,
Sidewinder® and Cyclone®
Benders

2nd 60° 3rd
Mark 30° 30° Mark

|<—I—>

1st Mark

. Determine saddle bend height (H) required.

. Determine distance from end of pipe to the first mark. This distance

is based upon the straight length required from the connection end
to the beginning of the saddle bend. Scribe the 1st mark.

2%8" O.D. 2" Rigid Pipe

[— 24" —a——28% ——»

I | I
1st Mark  2nd Mark 3rd Mark

. Calculate the distance between the 1st and 2nd mark by multiplying

the (H) dimension by 2.
If (H) =12”
then 2 x 12" = 24”

. The third mark is calculated by using the multiplier of 24” (from step

3) plus twice the O.D. of the pipe, which in our example is 23/8” O.D.

24" + 2 x 2%"= 24" + 4¥%4"= 284" Distance
between 2nd and 3rd mark.
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Mini-Eegor™, Eegor™ and
Ultra Eegor™ Benders

e— B —2nd Mark
—— = = 3
1&9’
L 1st Mark (on other side of conduit)

. Make first mark at location determined either by edge of
obstacle, or by following “Kick Bend” Instructions for Mini-Eegor™
and Eegor™ Benders (see pages 8 - 9).

From the “Offset Chart” for the size conduit to be bent, obtain mea-
surement (B) for offset height (H) and bend angle desired (see
pages 5 - 7).

. Make second mark at distance (B) beyond first mark, and on oppo-
site side of conduit, as illustrated above.

. Place conduit in bender with first mark aligned with leading edge
of U-strap (see figure above), and make first bend to the
desired angle.

. Advance the bent conduit through the frame assembly of the bender,
and rotate the conduit 180°, so the second mark aligns with the
leading edge of the U-strap.

. Complete offset by making second bend to the exact some angle as
the first bend.
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Offset Bend
Instructions for

Cyclone®
Table B

Conduit Stub-Up
Size Set-Back
2 Rigid 798"
2 IMC 794"
P2 EMT 798"

Y Rigid 9"

Clamp Mork #2 | me o
Stub Length Yy EMT glo"
| 1 Rigid 10Y8"
Set Back 1 IMC 10Yg"
Mark #2 Mark #1 1 EMT 103"
1Ya Rigid 12%4"
Stub To Bottom Vs IMC 12)2"

of Pipe 14 EMT 13"
Y 12 Rigid 137"
12 IMC 130"
172 EMT 131"
2 Rigid 15%4"
2 IMC 157"
2 EMT 157"

Stub-up Bending

1. Table B shows minimum length (inches).

2. Mark #1 is stub length, deduct from this as per table B, and

obtain Mark #2.

53



E-507 Guide to Profitable Bending rA.gxd 10/19/09 3:17$ Page 9

Cyclone® Bender Typical Offset Bends
(B2000) Instructions Mini-Eegor™ Eegor™ / Ultra Eegor™

Offset Bending T’hs" 3
M B\ ,,
I * 12
\ Offset Beam
Box ¥ Offset Bend
— set Ben
P /= Front Edge of Clamp OffsefBend
Min. 2 — Mark #1 Mark #2 Double Offset
7 T Saddle Bend
|<¢> 15" 4'/|2"
28" 45/g"
See Table A . X 2 o /Is
2 "
1. Obtain distance “M” from table A, and measure this distance from '\’ 38
mark #1, and place mark #2. 9
Double Offset Crossover Crossover
2. Now place mark #1 in line with front edge of shoe-clamp, and make Saddle Bend  Bend Bend
first bend. Refer to table “B” to set proper bend angle.
3. Next rotate conduit 180° level, place mark #2 in line with front edge For 3 point saddle bends see page 49.
of shoe clamp and make second bend. L. ™
Table A Mini-Eegor™ Chart -
15° Bend 30° Bend 45° Bend 1", 174", 172" & 2" Conduit
Offset | Conduit Conduit Conduit Desired Measurement (B) (inches)
Required [Max. Size M Max. Size| M Max. Size| M Offset 15° 30° | 45° 60°
o 3, I (H) 1 1am, 11", & 2| 1" 114" 11" | 2"
4 4
" 11 _ _ _ _ _ _
| 1 | 15 | W 8" A AL
6" 2 236" | 1 12" o | sl - 151/ s 713/ e - - | ~ -
g 309" 11 16" 1 11516 6 2378 1116 8716 —_ — — —
10" 389" 9 90" W | 14 8" | 306 | 15'%46 | 11V8 8716 — — —
12" 1696 yn % | 16190 10" | 38%16 | 19'%6 | 13'%16 | 10% | 10%16 | 10746 —
14 54l46" 28" 9 191%46" 12" | 46%16 | 23'%16 | 16%4 | 13%16 | 1278 12% | 12%16
16" 611916 gon 225" 14" | 54 27'%6 | 19%16 | 15%8 | 15%16 | 1516 | 1478
18" 716" 6" 25716" 16" | 6194 3196 | 227716 | 1716 | 1712 17% | 17%16
20" _—_ 40" 28V 18" | 6972 35'%6 | 25%4 | 20 19'%16 | 19'%16 | 19%2
990 g5 a0 a1Vg" 20" | 77%6 | 39'%16 | 28%16 | 22%16 | 22%16 | 22 211916
22" | 84'%16 | 43'%16 | 3078 | 24% | 24%s 24Ys | 24V
24" | 9216 | 47'%16 | 33%a | 26"%46 | 26'V16 | 26%16 | 26716
To locate dist bet ters of offset bendi s other th 26" | 100%s | 51'%16 | 36%16 | 29%4 |29 2878 | 28%4
O locate distance between centers or oriset bending marks other than " 1 13, 3 9 5, 3 1
listed in Table A, use the following multipliers: 15° Bend—3.9; 30° 28" | 10878 | 55716 | 3978 | 31716 | 31716 | 31716 | 31/16
Bend—2.0; 45 Bend—1.4. 30" | 115"%16| 59'%16 | 42%6 | 3378 | 33% 33%2 | 33%

See Eegor™ offset charts on pages 6 - 7.
52 5
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For Eegor™ and Ultra Eegor™ Conduit Reamer
1. The conduit reaming tool has a blade for the inside and outside sur-
Benders On Iy face of the conduit. Complies with article 348-11 of NEC.
2" & 21/2" Conduit Offset Chart 2. Press the open end of the conduit against the reamer blade. Hold
Desired Measurement (8) (inches) the conduit firmly ar?d rotate it 2 or 3 times to remove burrs and
Offset sharp edges. See Figure 8.
(H) 15° 30° 45° 60°
2" 7%8 — — —
4 15%8 — — —
6" 23Y16 1116 — —
8" 30'%16 15116 — —
10" 38Y2 19'V16 13716 —
12" 46Y4 23"16 16Y4 —
14" 54 2716 19Y16 14%8
16" 6116 3116 2178 16'%16
18" 69716 3516 24%4 19Y4
20" 77%16 39"16 27916 21916
22" 8478 4316 3098 2378
24" 92%8 4716 33%16 26%16
26" 10098 51116 36Y16 28Y2 Figure 8
28" 108%16 55'"16 3878 30'%16
30" 115'%46 59116 4116 33"8 Repeat Bending Feature
1. An adjustable length indicator is located on the front edge of the
3" Conduit Offset Chart bend frame. The indicator has a maximum travel of 4 inches. See
Desired Measurement (B) (inches) Figure 9.
Of(f:;!t 15° 30° 45° 60° 2. Position the conduit into the bending jaws. Loosen the thumb screw
o 75, — — — apd move the indicator until it cqntacts the end of the conduit.
Tighten the thumb screw. See Figure 9.
4 15%16 — — —
6" 23Y16 11%8 — —
8" 30%4 15%8 — — J
10" 38%2 19% 134 — Adjustable
12" 46Y4 2398 1616 — Length
14" 53'%16 27%8 1878 — Indicator
16" 61116 31% 2194 1678
18" 69716 35%8 24%16 18'%16
20" 778 39%8 27%8 21Ya
22" 8478 43% 30916 23Y2
24" 92%8 47%8 33V16 25'%16
26" 10016 5198 3578 28Y8
28" 108%16 55%8 38'V416 30716
30" 1594 5998 4172 32%4 =
Figure 9
6 51
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Formmg a Saddle Bend For Eegor™ and Ultra Eegor™
1. Repeat steps listed in Operating Procedures and complete the first
offset bend. Benders Only
2. Do not remove conduit. Keep all adjustments and settings the same. 31/2" Conduit Offset Chart
Raise the lbender hand!e until the condu_it can be slid forward._SIide Desired Measurement (B) (inches)
the conduit forward until the end of the first offset bend is positioned Offset
past the second jaw. See Figure 6. Level the conduit and hold it (H) 15° 30° 45° 60°
steady. o 7% — — —
4" 15%16 — — —
6" 23 — — —
8" 30%4 15%2 — —
10" 38Y2 19%2 — —
12" 46%16 23Y2 — —
14" 53'%16 27Y2 18%8 —
16" 6116 3172 2% —
18" 6998 35Y2 24%16 —
20" 778 39Y2 27V —
22" 8478 43" 29'%16 —
24" 92%16 472 32'%16 25Y4
26" 100%16 51%2 35%8 27916
Figure 6 28" 1083 551/2 3817/15 292/3
30" 11574 5972 4174 32716
Gk isiatecal i ki i e 4" Conduit Offset Chart
Dgfsfisr;d Measurement (B) (inches)
(H) 15° 30° 45° 60°
4 15%16 — — —
6" 23 — — —
8" 3094 — — —
10" 38716 19716 — —
12" 46%16 23716 — —
14" 53'%16 27716 — —
16" 618 31776 21%16 —
18" 69%8 35716 24Y8 —
20" 778 397716 27 —
22" 841%16 43716 29'%16 —
. 24" 92916 47716 3293 24'%16
Figure 7 26" 100916 517/16 357/16 27V
28" 108 55716 38%16 29%16
30" 11594 59716 ANz 3178

See page 11 for Eegor™ bending shoe radii table.
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90° Stub-up and Kick Bend
Instructions for Mini-Eegor™,
Eegor™ and Ultra Eegor™
Benders

Turn-Up
or
Rise (H)

D —»
|<—S—>
)

— — L.

1 Ll :
L 1st Mark

L Ll
2nd Mark (Position leading edge
of U-Strap at this mark.)

To Make Either a Stub-up or Kick Bend:

1.

Determine “H” dimension by measuring rise or height needed. From
“Diagonal Distance Chart” (page 9 ), determine straight length of
pipe (D) needed to reach to desired turn-up height (H) at desired
bend angle.

2. Measure this distance (D) from end of conduit, and make first mark.

3. From “Set-back Chart”, select proper set-back dimension (S)

corresponding to conduit size and bend angle desired.

. Measure distance (S) back from first mark, and make second mark

(see figure above).

. Place conduit in bender with second mark aligned with leading edge

of U-strap (see figure above), and bend conduit to desired angle.

Figure 3

7. Lower the bender handle and complete the bend by pushing down
until the handle stops moving. See Figure 4. Raise the handle and
remove the conduit. See Figure 5.

Figure 4

Figure 5

49
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Diagonal Distance (D) Chart For Mini-Eegor™,
Eegor™ and Ultra Eegor™ Benders

Rise Diagonal Distance (D) Bend Angle
(H) 15° 30° 45° 60° 90°
2 794 4 2316 2%16 2
4 15716 8 5116 493 4
6 23%16 12 8l 6'%16 6
8 30'%16 16 11%16 s 8
10 38% 20 148 11%16 10
12 46%8 24 17 1378 12
14 54116 28 19'%16 16316 14
- 16 61'%16 32 22%8 18%2 16
Figure 1 18 69%16 36 257716 20"%16 18
5. Raise the bender handle and insert the conduit into the correct size 20 77Va 40 28%16 23V 20
bending jaws (check bend bracket decals). See Figure 2. Be sure the 22 85 44 31Vs 2538 29
conduit extends a minimum of 2" beyond the jaw. 24 9% 48 331546 27116 o4
26 100716 52 36%4 30 26
28 108%16 56 39%8 32%16 28
30 115'%416 60 42716 34%8 30
Eegor™ / Ultra Eegor™ Set-back Chart
Nominal “S” Set-back Dimension (inches)
Conduit | Stub-ups Kick Bends
Size 90° 60° 45° 30° 15°
2" 154 10"V416 8% 7 5%8
2V 15%8 10%2 8l 6%8 5
3" 1894 1298 978 7% 5%
3l 25 15Y2 12Va 9% 6%8
4 28 1898 14%8 11%4 8%16
Figure 2 Se? p'age 11 for TEMegorT"’I bending shoe radii table.
Mini-Eegor™ Set-back Chart
6. Set the bend stop screw adjustment by turning the screw until the Conduit “S8” Set-back Dimension (inches)
distance between the bottom of hex head and the bottom of the Nominal | Stub-ups Kick Bends
frame is the offset height plus the fractional number on the decal. Type Size 90 ° 75° 60° 45° 30° 15°
See Figure 3. . 1" 9%6 | 7'%6 | 6%16 | 5V2 | 4)2 | 3%
R'g'd 1" | 11%e | 9Y8 V2 | 6%16 | 4'%6 | 316
Example:  Offset height required = 2 inches IMC 110 195 10716 | 8% 78 7
Conduit is " EMT. 2" 14 | 11% | 9% |8 6% |5V
Hole Location is #2 1" 9%6 | 7'%6 | 6%16 | 572 | 4%16 | 3%
Fraction added is +%4", therefore 2"+%" = 2/4" EMT 114" 1V 9%6 | 794 6716 | 5%6 | 4V16
2%" is stop screw measurement for step 6. (Thinwall) | 172" 12%6 | 10%16 | 8% | 678 5o | 4V
2 13'%6 [11%2 | 9% | 77 | 6Va |47

See page 13 for Mini-Eegor™ bending shoe radii table.
48 9
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Other Bending Data
for Eegor™ Benders and
Ultra Eegor™ Benders

Developed Length of Bend:
When conduit is bent, the length along the bend at the neutral axis

(i.e., approximately the centerline of the pipe) is commonly called
“developed length” of the bend.

“Developed Length” of Bends Chart

Nominal “Developed Length” of Bends (inches)

Conduit
Size 90° 60° 45° 30° 15°
2" 16716 10'%16 8¥16 52 294
22" 16%s 10'%16 8¥16 5716 2%
3" 204 1372 10V8 694 3%
3V 24716 18%16 13%4 9Vs 4916
4" 3198 20'%16 1516 10716 5Y4

Gain of Bend:

The difference between the “squared off” distance (AB + BC) around a
corner and the “developed length” (AC) along a bend is commonly
called “gain” of the bend. (Measurements should be made at the

pipe centerline).

“Gain” of Bends Chart

No-Dog @ Offset Bender
Instructions BOS57/BOSA57

DO NOT ATTEMPT TO BEND CONDUIT OTHER THAN 4" EMT
(THINWALL), IMC AND RIGID OR %" EMT CONDUIT. USE OF ANY
OTHER SIZES OR TYPES OF CONDUIT WILL DAMAGE THE
BENDER AND COULD CAUSE INJURIES.

Operating Procedures

1. Bending conduit is accomplished using jaws on the frame to stabilize
the conduit. The jaws are designed to accomidate specific types and
sizes of conduit.

2. Determine the size and type of conduit, and the offset height
required. Review the bracket decals to locate the correct side of the
frame to use. See Figure 5.

> %" EMT @ @ @

i Q Pin Position — > —> —

g Offset Height  gu.yn ©_> 0"-2" Q 0"-3" Q

g Range 0% —

s Add to Height —3» +%" > " o
for Springback —>>

@ @ %"EMT

® < 7
04_ Q < Q Pin Position g’
0"-2%" g 0"-1%"  — 0"-%"  Offset Height )
Range >

Q

o T Ly - +4" %7 Add to Height El

for Springback

Nominal “Gain” of Bends Measured at Centerline (inches)

Conduit
Size 90° 60° 45° 30° 15°
2" 5%16 1716 16 Ya 16
22" 5¥16 172 Y Y16 Y8
3" 6Ys 173 78 I8 Y8
3" 8716 2716 18 2 s
4" 916 234 1%16 Y16 Y16

10

o

3. Each bracket decal contains three vital pieces of information.

a. Pin Position: Three locations to insert retaining pin, which
will produce different heights of offset bends.

b. Offset Height Range: The range of offset height that this pin
hole position will produce. (ie. 0-%", 0-2" and 0-3")

c. Add to Height for Springback: The fraction with a plus sign
indicates the amount to add to the offset height to correct for
conduit springback.

4. Select the correct hole location on the bracket, pull the retaining pin

and move the bracket until the selected hole lines up with the frame
hole. Insert the retaining pin. See Figure 1
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For Steel and Aluminum Rigid Conduit

(Dimensions in inches)

Eegor™ / Ultra Eegor™
Radii Tables

These radii tables for EMT, IMC and rigid conduit are provided for your
general information. The Centerline and Inside radius are shown for
each shoe.

In selecting a bender set, compare the shoe model numbers shown
in the bender selection charts to these tables for complete shoe
radii information.

Lubricate rollers, when needed, with molybdenum disulfide paste only
(such as Dow Corning’s Molykote #G-n paste, or equivalent.)

For heavy use, lubricate rollers weekly.

Note: Graphite formulations are not equivalent lubrication.

Rigid Steel and Aluminum

Pipe Size Pipe Bend (Pipe Bend
Outside Dia. |Centerline | Inside Bending
Nominal|Actual | Frac. Radius Radius Shoe
Size 0.D. 0.D A B Type Shoe Model No.
498 33Y32 | Cyclone® B2000
1 840 | 2773 3%16 278 One-shot BZ12011
3V 2'%6 | Mechanical BR57510
6 Hand Bender 931/911
5%16 42%37 | Cyclone® B2000
% | 1.050 | 1116 4Y2 4 One-shot BZ12021
5 42 Mechanical BR57510
8 Hand Bender 932/912
6732 5%16 | Cyclone® B2000
5% 5%6 | Mini-Eegor™ | BZ259
1 1.315 [ 11%4 5'%16 5Y8 One-shot BZ12031
5116 5 Sweep BZ12378
6716 5¥4 Mechanical BR57510
7232 678 Cyclone® B2000
7916 62 Mini-Eegor™ |  BZ260
1V | 1.660 | 172 7Va 6716 | One-shot BZ12041
7Va 6716 | Sweep BZ12379
816 7V4 | Mechanical BR12515
8'%16 7932 | Cyclone® B2000
%16 7%6 | Mini-Eegor™ | BZ261
12 | 1.900 | 12V32 84 7%6 | One-shot BZ12051
8V 7%16 | Sweep BZ12380
9%16 8%s Mechanical BR12515
92%4 8932 | Cyclone® B2000
9 8 Mini-Eegor™ | BZ262
2 2.375 | 2%s 92 8%6 | One-shot BZ12061
92 8%16 | Sweep BZ12381
9%16 88 Mechanical BR20000
102 9%16 | Eegor™ BZ25
2Y2 | 2.875 | 278 10%2 9146 | One-shot BZ12341
10%2 9%16 | Sweep BZ12382
1216 | 11Va Eegor™ BZ30
3 3.500 | 312 13 1Y One-shot BZ12351
13 11V Sweep BZ12383
172 152 Eegor™ BZ35
3% | 4.000|4 172 152 One-shot BZ12391
17%2 15%2 Sweep BZ12384
19%4 17% | Eegor™ BZ40
4 4.500 | 4%2 20 1794 One-shot BZ12392
20 17%4 | Sweep BZ12385 5
5.563 | 5%16 2416 212 Sweep BZ12386
46

Pipe Outside Pipe Bend
Diameters Radii* Model Numbers
Nominal
Conduit Frac- | Center- | Inside | Bending | Follower
Size Actual | tional line Bend Shoe Bar U-strap
2" | 2875 | 278 10% | 96 | Bz25 | BZ26 BZ28
3" 3500 | 3% 13 1% | Bz30 | BZ32 BZ34
3Y2" | 4000 | 4 172 | 15%2 | BZ35 | BZ37 BZ39
4" 4500 | 4% 20 17% | Bz40 | Bz42 BZ44
IMC
Pipe Outside Pipe Bend
Diameters Radii* Model Numbers
Nominal A
Conduit Frac- |Center- | Inside |Bending | Follower
Size Actual | tional line Bend Shoe Bar U-strap
22" | 2857 | 25%a| 102 | 96 | BZ25 | BZ26 BZ28
3" 3476 | 32| 13 1% | BZ30 | BZ32 BZ34
32" | 3971 33Ys2| 17%2 | 15%2 | BZ35 | BZ37 BZ39
4 4466 | 4'Y32| 20 17% | Bz40 | Bz42 BZ44
EMT
Pipe Outside Pipe Bend
Diameters Radii* Model Numbers
Nominal A B
Conduit Frac- |Center- |Inside |Bending |Follower
Size Actual | tional line Bend Shoe Bar | U-Strap |
2" | 2.875 | 278 10% | 9%6 | BZ25 | BZ26 BZ28
3" 3.500 | 3% 12% | 11Vs | BZ30 | BZ32 BZ34
3Y2" | 4000 | 4 17¥% | 15%2 | BZ35 | BZ37 BZ39
4" 4500 | 4% 20 17¥%4 | Bz40 | Bz42 BZ44

* Actual bend radii are slightly larger because of pipe springback.
11
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Other Bending Data for
Mini-Eegor™ Benders

Developed Length of Bend:

When conduit is bent, the length along the bend at the neutral axis
(i.e., approximately the centerline of the pipe) is commonly called
“developed length” of the bend.

“Developed Length” of Bends Chart

Nominal “Developed Length” of Bends (inches)
Conduit
Size 90° 60° 45° 30° 15°
1 9 6 42 3 172
1Va" 1% 798 534 3'¥16 178
17" 12%4 82 6%s 4V 28
2" 1474 92 78 49 2%

Gain of Bend:

The difference between the “squared off” distance (AB + BC) around a
corner and the "developed length" (AC) along a bend is commonly
called “gain” of the bend. (Measurements should be made at the

pipe centerline.)

“Gain” of Bends Chart

Nominal “Gain” of Bends Measured at Centerline (inches)
Conduit
Size 90° 60° 45° 30° 15°
1" 2% 720 Ys g Y16
104" 32 1 Y2 Y16 Y16
17" 3'%16 18 Y2 Y16 Y16
2" 4716 %16 Ys Vs Y16
12
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For EMT Conduit
(Dimensions in inches)

EMT Size | EMT Bend |EMT Bend

Outside Dia. | Centerline Inside Bending
Nominal (Actual | Frac. | Radius Radius Shoe
Size 0.D. 0.D A B Type Shoe Model No.

4V, 3% | Cyclone® B2000

Yo |.706 | 2332

3%16 2'%16 | Mechanical BT57510

v a2 | 1516 5% 42¥37 | Cyclong® B2000
516 4%3 | Mechanical BT57510

62 52932 | Cyclone® B2000

1 1.163 | 1932 5% 5%16 | Mini-Eegor™ BZ259
6716 578 | Mechanical BT57510

7232 7%32 | Cyclone® B2000

7V8 7Y2 | Mini-Eegor™ BZ260

1 (1510 | 112

/ / 7Va 6%2 | Thinwall BZ1346
978 9% | Mechanical BT12515

8%s 7Y2 | Cyclong® B2000

12 | 1.740 | 134 8Ys 7Y4 | Mini-Eegor™ |  BZ261
8V 7Y | Thinwall BZ1347

9232 8%16 | Cyclone® B2000

) 2197 | 2916 9V 8 Mini-Eegor™ |  BZ262
9 8 Thinwall BZ1348

9716 8%16 | Mechanical BT2000

22 | 2.875 | 27 1098 9%16 | Eegor™ BZ25

3 3.500 | 32 1278 11%4 | Eegor™ BZ30

3%2 | 4.000 | 4 17%s 15%2 | Eegor™ BZ35

4 4.500 | 42 20 17% | Eegor™ BZ40
45
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Bending Shoe Radii Table for
Benders on pages 14 - 41

These radii tables are provided for your general information. The
Centerline and Inside radius are shown for each shoe.

In selecting a bender set, compare the shoe model numbers shown in
the bender selection charts to these tables for complete shoe
radii information.

Three bending shoe tables are shown:
1. For thinwall (EMT) conduit. See chart on page 45.
2. For IMC conduit and pipe. See chart below.

3. For steel and aluminum rigid conduit and pipe. See chart on
page 46.

(Bending shoe tables for Eegor™ hydraulic benders are on page 11,
for Mini-Eegor™ hydraulic benders see page 13.)

For IMC Conduit (Dimensions in inches)

IMC Size IMC Bend |IMC Bend

Outside Dia. | Centerline | Inside Bending
Nominal [Actual | Frac. Radius Radius Shoe
Size 0.D. 0.D A B Type Shoe Model No.
4% 3332 | Cyclone® B2000
Vo | 815 | Tl gy, 21%6 | Mechanical BR57510
Y | 1.029 | 1016 5%16 42%37 | Cyclone® B2000
5 4Y2 Mechanical BR57510

6732 5%6 | Cyclone® B2000

1 1.290 [1'%4| 5% 5%16 Mini-Eegor™ |  BZ259
6716 5%4 Mechanical BR57510

7237 678 Cyclone® B2000

s (1638 [14V6a| 7916 62 Mini-Eegor™ |  BZ260
816 7Va Mechanical BR12515

87/32 7932 | Cyclone® B2000

12 [1.883 [15764| 8732 7932 | Mini-Eegor™ | BZ261
916 8%s Mechanical BR12515

2 2.360 | 2%%64| 9932 8Y32 | Cyclong® B2000
916 8 Mini-Eegor™ | BZ262

2Y2 | 2.857 | 25%64| 102 9%16 | Eegor™ BZ25

3 3476 [ 3132 | 13 11%4 | Eegor™ BZ30

3Y2 3971 |32 | 1702 15%2 | Eegor™ BZ35

4 4.466 | 4132 20 17% | Eegor™ BZ40
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Mini-Eegor™ Radii Tables

These radii tables for EMT, IMC and rigid conduit are provided for
general information. The centerline and inside radius are shown for
each shoe.

In selecting a bender set, compare the shoe model numbers shown in
the bender selection charts to these tables for complete shoe
radii information.

Lubricate rollers, when needed, with molybdenum disulfide paste only
(such as Dow Corning’s Molykote #G-n paste, or equivalent.)

For heavy use, lubricate rollers weekly.

Note: Graphite formulations are not equivalent lubrications.

Rigid Steel and Aluminum

Pipe Outside Pipe Bend
Diameters Radii* Model Numbers
Nominal A B
Conduit Frac- |Center- | Inside |Bending | Follower
Size Actual | tional line Bend Shoe Bar U-strap
1" 1315 | 1% 5% | 56 | BZ259 — | BZ253
Vs | 1660 | 2%16 7Va 678 BZ260 — | Bz254
12" | 1900 | 12932 | 8Vs 7¥%16 | BZ261 — | Bz255
2" 2375 | 2% Y6 | 778 BZ262 | BZ258 | BZ256
IMC
Pipe Outside Pipe Bend
Diameters Radii* Model Numbers
Nominal A
Conduit Frac- | Center- | Inside | Bending | Follower
Size Actual | tional line Bend Shoe Bar U-strap
1" 1290 | 1% | 5% 5Y16 | BZ259 — | BZ253
1Va" | 1638 | 14V | 7Va 6% | BZ260 — | Bz254
12" | 1.883 | 1574 | 8Ys 7¥16 | BZ261 — | Bz255
2" 2360 | 2%4 | 916 | 7% | BZ262 | BZ258 | BZ256
EMT
Pipe Outside Pipe Bend
Diameters Radii* Model Numbers
Nominal A B
Conduit Frac- | Center- | Inside |Bending | Follower
Size Actual | tional line Bend Shoe Bar | U-strap
1" 1.163 | 1932 5% 5%16 | BZ259 | — BZ253
14" | 1510 | 13%4 | 7Va 678 BZ260 |BZ1343 | BZ254
12" | 1740 | 14764 | 8Vs 7Va BZ261 |BZ1344 | BZ255
2" 2197 | 2% | 9% 8 BZ262 |BZ1345 | BZ256

* Actual bend radii are slightly larger because of pipe springback.
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How to Use the PVC Coated
Conduit Bender
A to assemble

Nomenclature

Hydraulic Hose Bend Pipe __—Hydraulic Cylinder

Hydraulic Hose Eject Pipe Cylinder Support Block

Bending Shoe
Pivot Pin
2 Req’q
oles

Pivot Shoe

Bender
Over-Bend |
Frame H
ti
Optic Angle Gauge Cogroelgslon |

B to bend pipe
Start of Bend
Hydraulic Oil to This Hose — ~—z=mm

bess

Direction of Ci/Iinder
Plunger Travel

Pipe Bending Holes

T
/ Optic Angle Gauge Line Up Center
Angle Gauge g § of Bend With
-Zero Lines Up With Scribed Arrow on Side
Reference Line on Bender Frame

Cto eject pipe

Ejecting of Pipe

b=y

Hydraulic Oil
to This Hose~

Direction of Cylinder
Plunger Travel

Pipe Eject Holes

O Pivot Shoe

GO /
14

90° Stub-up Instructions for
Mechanical Sidewinder® Benders

For bending 2” EMT only, For bending conduit and EMT
Load as shown (except 2"), Load as shown

Figure1 Figure 2

—— H—

1. Mark desired turn-up dimension (H) on straight length of conduit
or thinwall.

2. Locate the size of conduit or thinwall you are bending in chart and
obtain dimension (S).

3. Measure back dimension (S) and mark conduit or thinwall.
4. Load conduit or thinwall in bender as shown in Figures 1 and 2.

5. Align forward edge of bending shoe with mark on conduit
or thinwall.

6. Proceed to bend, reading angle on angle indicator — allowing for
springback.

Thinwall / EMT Conduit / Pipe
Size Centerline  Set-Back Size Centerline  Set-back
(Inches) Radius (R) S) (Inches) Radius (R) S)
Y2 3% 5%8 12 3V 5Ya
Y 58 iz Y4 5 88
1 672 9% 1 6Y2 9l
1Ya 978 13Va 1Va 8 1194
1Y2 11 % 1594 1Y2 9%s 14Ya
2 10 12%4 2* 9% 14%2

* Aluminum conduit
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Offset Bend Instructions for
Mechanical Sidewinder® Benders

s
| /’ Figure 1

Z /)

',@;g/g{z;._s_q

11" /J<— Edge Of Step
1st Mark?

Edge of Shoe Figure 2
/" Second Bend

/

1. Locate first bend at the edge of the step over which conduit will be
formed. Place first mark 11/2” short of where bend is to start (see
Figure 1 above).

2. Multiply known (H) dimension by multiplier shown in chart below
under size of conduit and desired angle.

3. To obtain measurement (B), add correction factor in chart to the
figure obtained in step 2 and mark (B) as illustrated.

4. Place conduit or thinwall in bender, aligning first bend mark with
forward edge of bending shoe. Prodeed to bend, reading angle on
indicator.

5. Rotate conduit or thinwall 180° and align second bend mark with
forward edge of bending shoe bend mark with the forward edge of
bending shoe. Proceed to bend, reading angle on indicator.

30° 45°
Correction Correction

Size Multiplier Factor Multiplier Factor

Rigid EMT Rigid | EMT
) 2 0 0 1.4 0 0
Vs 2 0 0 1.4 0 0
1 2 0 0 14 0 0
1Va 2 0 ) 1.4 0 )
12 2 0 76 14 0 76
2 2 0 0 1.4 0 0

42
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IMPORTANT

Before starting a bend, make sure pivot pins are through the pivot
assemblies, the bottom frame plate and locked firmly in the hole.

AL CAUTION

When activating the hydraulic pump, the operator must stand at
the cylinder side of the bender. Due to bending forces it is not
recommended to operate any bender from the front or frame side
of the bender.

During bending, watch the optic angle gauge until the gauge
indicating line for the desired angle is aligned with the mark on
the frame. Due to conduit spring back, it is usually

necessary to bend slightly more than the required angle.

Use Stub-up, Kick Bend and Offset Bend Charts on pages 20 thru 24.

ASSEMBLY

1. Thread the hydraulic cylinder into the cylinder support block on the
bending frame.

2. Attach hoses to pump valve; connect cylinder hose @ to valve port
®; connect cylinder hose @ to valve port @.

3. Select bending shoe for conduit size. Each shoe is marked for sizes.
An arrow indicates the center of bend to be made.

4. Insert and lock bending shoe onto cylinder plunger. Use “U” shaped
lock pin. Refer to Conduit Size Chart.

BENDING

1. Place conduit into bender frame and against the shoe groove.

2. Attach the optic angle gauge to the pivot assembly being installed in
the frame where the scribed line runs between each hole. Position
the pivot assembly with the follower bar (grooved side) toward the
conduit. Be sure follower bar is centered within the pivot assembly.

3. Secure the pivot assemblies with pivot pins. Press release knob on
the pin and insert it through the top frame, pivot assembly and
through the bottom frame. Pin retaining balls must be under the
bottom frame.

continued on next page
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Bending continued

4. The optic gauge zero mark must be aligned with the mark on the
top frame.

5. Start hydraulic pump. Press ADVANCE button on pump control
pendent until bend is complete.

Releasing Conduit

1. To remove conduit from bender, press RETRACT button on
pendant until pressure is off conduit. Release button.

2. Remove left side pivot pin and pivot assembly. Place pivot pin in
pipe eject hole (which is marked for conduit size). Pin must be
through bottom frame.

3. Press RETRACT button until cylinder plunger is fully retracted.
Remove conduit from bender.

Maximum Conduit Sizes

The “Poly Bender” shoes are manufactured to bend PVC coated rigid
conduit with a coating thickness of 40 mil. Given tolerances on coating
thickness and normal conduit tolerances, the bender shoes are capable
of bending the following maximum diameters of PVC coated conduit.

Conduit Size Chart

Nominal PVC Maximum Allowable

"Poly Bender" Coated Conduit PVC Coated Conduit

Shoe Diameter (inches) Diameter (inches)
BZ120111 - V2" .920 .945
BZ120211 - 94" 1.130 1.155
BZ120311 - 1" 1.395 1.420
BZ120411 - 1V4" 1.740 1.765
BZ120511 - 12" 1.980 2.005
BZ120611 - 2" 2.455 2.485
BZ123411 - 212" 2.955 2.985
BZ123511 - 3" 3.580 3.610
BZ123911 - 312" 4.080 4.115
BZ123921 - 4" 4.580 4.615

If measured conduit diameter is greater than the maximum allowable
diameter, do not attempt to bend that conduit. Attempting to bend
oversize conduit could cause damage to bender and will result in an
unacceptable bend. PVC coated conduit will expand when exposed to
direct sunlight and warm temperatures, and may exceed the maximum
diameter. Always measure conduit prior to bending.

16
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Mechanical Benders

Kick Bending Charts

For 1/2" Conduit

For 11/4" Conduit

Kick (M) Dimension (M) Dimension
Dim. 30° Angle 45° Angle 30° Angle 45° Angle
(H) | Rigid | EMT | Rigid | EMT | Rigid | EMT | Rigid | EMT
2" 3 3 1% 1% — — — —
4" 7 7 4Ys | 4V 5% | 5 | — —
6" 11 11 7 7 978 | 9Ys | 4% | 4Vs
8" 15 15 9% | 9% | 13% | 13¥s | 7% 7
10" 19 19 12% | 12% | 17% | 17V | 1012 9%
12" 23 23 15%2 | 152 | 21%8 | 21V | 13Va | 12%
14" 27 27 18Va | 18Va | 257 | 2578 | 168 | 1578
16" 31 31 21Ys | 21V | 29% | 29Ys | 19 184
For 3/4" Conduit For 11/2" Conduit
Kick (M) Dimension (M) Dimension
Dim. 30° Angle 45° Angle 30° Angle 45° Angle
(H) | Rigid | EMT | Rigid | EMT | Rigid | EMT | Rigid | EMT
2" 2Y2 2% | — — — — — —
4" 672 62| 3% | 3% | 5% | 4% | — —
6" | 10%2 | 10%2 | 6Va | 6V 98 8% | 4V | 3%
8" | 14 | 14| 9 9 138 | 12% | 7 6Y4
10" | 18%2 | 18%2 | 1178 | 1178 | 17V | 16%a | 9% | 9
12" | 22Y2 | 22V2 | 14%s | 14%s | 21Vs | 20%4 | 12% | 1178
14" | 26Y2 | 26Y2 | 17V2 | 17V2 | 25V8 | 24%4 | 15%2 | 1434
16" | 30%2 | 30%2 | 20% | 20%s | 29Ys | 28%a | 18Va | 172
For 1" Conduit For 2" Conduit
Kick (M) Dimension (M) Dimension
Dim. 30° Angle 45° Angle 30° Angle 45° Angle
(H) | Rigid [ EMT [ Rigid | EMT | Rigid | EMT | Rigid | EMT
2" 2Ys 2% | — — — - = | =
4" 68 68 | 2% | 2% 54 5 — | =
6" | 10%8 | 108 | 5V 5Y2 9Ya 9 4 | 4
8" | 148 | 148 | 8% | 8% | 13Va | 13 7 6%
10" | 188 | 188 | 114 | 11Va | 17Va | 17 9% | 9%
12" | 22Vs | 228 | 14 14 21 | 21 12% | 12%8
14" | 26Y8 | 268 | 1678 | 1678 | 25Va | 25 15%2 [ 15Va
16" | 308 | 308 | 19% | 19% | 29Va | 29 18%4 | 18
41
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How to Use Eject-O-Matic® Benders
the Mechanical Easy to Assemble,

Sidewinder® Benders Quick To Use
[T '

Thread in cylinder. Assemble optic angle gauge
and pivot shoe, insert pivot
pin in gauge and pivot shoe.

Monthly lubrication of the ratchet assembly, frame pivot tube, and roller
shaft will result in easier operation. Also a light oil film in the frame roller
and ratchet assembly mounting holes will retard corrosion and result in
easier removal and installation of components.

Kick Bend Instructions

Insert shoe lock pin, locking Consult pages 16 thru 31 for
A shoe to groove in cylinder proper bending instructions.
saddle.

i}
1

1. Use chart on page 41 applicable to size of EMT or rigid
conduit used.

2. Using desired kick dimension in (H) column, obtain measurement
(M) under the angle of bend desired, according to the type
of conduit used.

3. Mark off measurement (M) on EMT or rigid conduit as illustrated.

4. Place in bender so mark aligns with forward edge of bending shoe.

After pipe is bent, remove Pipe is ejected hydraulically.
pivot pin and put in proper

“Eject” hole (2 holes on 4"

one-shot and 5" frames).

5. Proceed to bend, reading angle on indicator — allowing
for springback.

40 17
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How to Use Eject-O-Matic®
One-shot Benders
A to assemble

Nomenclature

Hydraulic Hose Bend Pipe _—Hydraulic Cylinder

Hydraulic Hose Eject Pipe Cylinder Support Block

Bending Shoe
Pivot Pin
2 Req‘? Pipe Bending
X Holes

O O
°”" oo
é Bender Framé  Over-Bend
7-% Correction Pivot Shoe ~

¥ Optic Angle Gauge  Holes 2 Reqd

B to bend pipe

Start of Bend
Hydraulic Oil to This Hose — =

bers

O{I-Pivot Shoe

Angle Gauge
Mounts To W pi
Pivot Shoe )ﬁ‘,‘- P,;',‘i'r?t
X
Pivot Pin

O
. N O
Pivot Shoe
Optic Angle Gauge Line Up Center
Angle Gauge

-Zero Lines Up With Scribed of Bend With
Reference Line on Bender Frame

Direction of C}/Iinder
Plunger Trave

Pipe Bending Holes

Pipe to be Bent

For GB Thinwall Bender Sets

1. Mark first bend following instructions (1 - 3) in “Kick Bend”

instructions for Thinwall Bender Sets (pg. 36) to get dimension (M).

2. Using the same dimension (H) and the same angle of bend, obtain

measurement (B) in Offset Chart.

3. Mark off same dimension bend measurement (B) on thinwall

as illustrated.

4. Place thinwall in bender, aligning first bend mark (M) with arrow

on bending shoe. Proceed to bend, reading angle on rear edge
of frame.

5. Rotate thinwall 180° and align second bend mark (B) with arrow on

bending shoe. Proceed to bend, reading angle on rear edge of
frame. (Angle on shoe includes approximate springback.)

Offset Chart

Cto eject pipe

Ejecting of Pipe
éﬁ Direction of Cylinder
@ Plunger Travel
Pipe Eject Holes
Hydraulic Oil

to This Hose~

18 Pivot Shoe

Offset Measurement (B)
Required (Inches)
(H) 15° 30° 45° 60°
2" 7Va — — —
4" 15 7¥s — —
6" 22%4 1198 8 —
8" 302 15¥8 1078 —
10" 38Ys 19%8 1398 10%2
12" 45%4 23¥8 16Y2 1278
14" 532 2798 194 154
16" 61V4 3198 22 172
18" 69 3598 2473 19%4
20" 7694 39%3 21%4 228
22" 842 43¥8 3078 24Y2
24" 92 4798 33%4 2694

39




E-507 Guide to Profitable Bending rA.gxd 10/19/09

Offset Bend Instructions for
GB Thinwall Benders

M

Read angle of bend
(Including approx.
overbend) on rear
edge of frame.

«— T —»|

38
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Before starting a bend, be sure pivot pins are through the bottom
frame plate and locked in position to properly anchor.

IMPORTANT

When actuating pump, either hand or electric, operator should
position himself on the cylinder side. It is not recommended that
any bender be operated from the front position.

As bend is generated, watch optic angle gauge until desired angle
of bend is reached. Because of conduit springback, it will be
necessary to go a bit beyond the desired angle.

1.

Thread hydraulic cylinder into cylinder support block on
bending frame.

. Attach hoses to pump valve. Connect hose @ to cylinder port

@ — hose @ to cylinder port @.

. Select bending shoe for conduit to be bent. Each shoe is marked

for size and has an arrow, indicating the center point of bend to
be made.

. Insert and lock selected bending shoe on cylinder plunger with

U-shaped lock pin.

. Place conduit in bender frame.

. Attach optic angle gauge to the top of pivot shoe as shown. Pin

locator on top of pivot shoes locate for correct setting of zero before
bending cycle.

. Mount other pivot shoe. Both pivot shoes are marked for various

pipe sizes. The markings on pivot shoes must correspond to the pipe
size being bent and face the pipe.

. Angle gauge should now read at zero when read along line scribed

on bender frame.

. Lock both pivot shoes in position with push-button pivot pins. Pivot

pin is operated by pushing down on button with thumb while
grasping cross handle. Be sure pivot pins are inserted through
corresponding marked pipe size holes.

. Turn pump valve as shown for manual valve and proceed to bend. If

electric push-button model, push "advance" button.

. Retract cylinder plunger slightly by turning pump valve in opposite

direction of outward bending stroke. This will take pressure off pivot
shoes and pins. If electric push-button model, jog retract button.

. Remove either one or both of the pivot shoes and reposition one

pivot pin in proper pipe-size “eject hole” where the pin will restrain
the conduit, not the shoe, as they retract. Four inch one-shot
frames and 5-inch frames have two eject holes. Use both holes.

. Now fully retract the cylinder plunger. Bending shoe and conduit will

retract together until conduit meets pivot pin. On contact, conduit will
strip from shoe.

. Remove other pivot pin and pivot shoe to remove conduit

from bender.
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For GB Thinwall Bender Sets

90° Stub-up Instructions
for One-shot PVC-coated
Conduit Bender

Kick Measurement (M)
Size Required (in.)

Thinwall (H) (in) 15° 30 45 60
2 6 — — —
4 13%4 4Y2 — —
6 21V 82 5Y8 —
8 29 12V2 7Va —
10 3678 162 978 5%
1Y 12 4 | 201 127 8%
Thinwall 14 5274 2472 1594 1078
16 60 28Y2 18Y2 1294

18 67%4 32Y2 21Y4 15
20 75%2 3672 24Y3 1798
22 83V4 40Y2 27 19%8
24 91 44Y2 2978 2178
2 434 — — —
4 122 5Y4 — —
6 204 Vs 44 —
8 2794 13V 7V8 3Va
11/pm 10 35:"/8 171/4 933/4 5‘7/2
R 12 4374 2174 1274 778
Thinwall 1 51 257 5% | 10Vs
16 58¥4 29Y4 18¥s 122
18 6672 334 21V 143
20 74V 37V 24 178
22 82 41 2678 198
24 8994 45Y4 30V 2198
2 5Y4 — — —
4 13 42 — —
6 2094 82 498 —
8 284 122 62 28
2" 10 6% | 16% 9% 4%

Thinwall 12 43Y4 202 138 6
14 5172 24Y2 15 94
16 58Y4 28Y2 1794 1198
18 66 322 202 1378
20 73%1 3672 23%3 1674
22 812 402 26Y4 182
24 894 44Y2 29Y3 2094

90° Stub-up Chart
Nominal Centerline Minimum Length (L) of
Conduit | Set - Back Radius Conduit Required on each
Size S) (R) end of bend mark
(inches) (inches) (inches) (inches)
Y2 1Y 3V 72
Y4 12 42 8Y4
1 178 5%4 10Y4
14 2% 7Va 12
12 24 8V 13V4
2 3V 92 15
22 316 1072 18
3 42 13 20
32 5%16 15 2672
4 6"2 20 27
20
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1.

>

36

Kick Bend
Instructions for
GB Thinwall Benders

Read angle of bend
(Including approx.
overbend) on rear

8 edge of frame.
Turn-up o
Required
}
T Ar;gle
QJ AY

Use Thinwall Chart applicable to thinwall size used.

Using desired kick dimension in (H) column, obtain measurement
(M) under the angle of bend desired.

Mark off measurement (M) on thinwall as illustrated.

Place in bender so mark aligns with arrow on bending shoe.
Proceed to bend, reading angle on shoe at rear edge of bending
frame. (Angle on shoe includes approximate springback.)

For One-shot Hydraulic Benders

. Mark desired turn-up dimension (H) on straight length of conduit.

. Locate the size of conduit you are bending in chart and obtain

set-back dimension (S).

. Measure back dimension (S) and mark conduit.

Mark (S) cannot be closer to ends of conduit than minimum distance
(L) shown in chart, or ends will not be supported on the pivot shoes.

. Place conduit in bender so mark aligns with arrow on bending shoe.

Proceed to bend, reading desired angle on optic angle gauge.

21
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3.

22

Kick Bend
Instructions for
One-shot PVC-coated
Conduit Benders

. From the Diagonal Distance Chart (pg. 23), find diagonal distance

(D) which corresponds with the desired turn-up dimension (H). Mark
distance (D) from the end of a straight length of conduit.

Locate the size of conduit in chart to obtain Set-back measurement
(S) under the angle of bend desired.

Mark off measurement (S) on conduit as illustrated.

Mark (S) cannot be closer to ends of conduit than minimum distance
(L) shown in chart or ends will not be supported on the pivot shoes.

Place conduit in bender so mark aligns with arrow on bending shoe.
Proceed to bend, reading desired angle on optic angle gauge.

Gardner Bender
Thinwall Bender Sets

«—S

-

. Mark desired turn-up dimension (H) on straight length of thinwall.

Note: (H) Must be at least 2" longer than Set-back (S) shown

on chart.

. Locate the size of thinwall you are bending in chart and

obtain dimension (S).

. Measure back dimension (S) and mark thinwall.

. Place thinwall in bender so mark (S) aligns with arrow on bending

shoe. Proceed to bend, reading angle on shoe at rear edge of
bending frome. (Angle on shoe includes approximate springback.)

Thinwall Nominal Set-back
Size (in.) (S)
Actual 0.D.- 1.510
1 7/ .1
1% Centerline Radius of Bend-71/4" 87s
1 Actual 0.D.-1.740
3/ 1
1% Centerline Radius of Bend - 81/8" 9%s
Actual 0.D. - 2.197 3
2 Centerline Radius of Bend - 91/8" 10%4
35
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How to Use
GB Thinwall Benders

Thinwall Benders 11/4"-2" EMT Conduit

90° Stub-up
Instructions

Start Bend at Arrow

Tapered End |

of Bar to be
at Start of
Bend

| H
Turn up Required

Set Back

34
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For One-shot
Hydraulic Benders

Diagonal Distance (D) Chart

Rise Bend Angle
(H) (in.) 15° 30° 45° 60°
2 794 4 2'%16 2%16
4 15716 8 516 4%8
6 23%16 12 812 6'%16
8 30'%16 16 11%16 9V
10 38%8 20 14Y8 11%16
12 46%s 24 17 1378
14 54Y16 28 19'%16 1616
16 61916 32 22%8 18Y2
18 69%16 36 25716 20"%16
20 774 40 28%16 23Ys
22 85 44 318 2598
24 92%4 48 33'%16 2716
Nominal (S) Set-back measurement (in.)
Conduit Sweep Benders One-shot Benders
Size 15° 30° 45° 60° R* | L*
Yo" — g Va 716 3Va 7v2
Ygm Y16 Y16 Y16 Y16 42 8%
1" Y16 Y 716 Y 5% 10Ya
14" Y8 Va 2 78 7Va 112
11" V8 Y16 98 1 8Va 13V
2" Y16 I8 Wie | 1316 92 15
22" Y16 716 Wie | 198 10%2 16Y4
3" Ya Y16 1 1116 13 18Y2
32" Ya 98 18 1916 17%2 224
4" Y16 Y 198 22 20 24Y4
5" Y8 Vs 194 278 30 25

*(R) Centerline radius (Inches)

**(L) Minimum length of conduit required on each end of bend
mark (inches)

23
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3.

4.

5.

24

Offset Bend Instructions
for One-shot PVC-coated
Conduit Benders

| D - Second Bend Mark
(/\_:I:_/\\'
|« S— \\ //
First L | i
Bend Mark ~|.&Z B >| Figure T

Figure 2

H Figure 3

. Determine offset bend angle desired. Locate and mark first bend at

distance (D) minus (S) from end of conduit, following “Kick Bend
Instructions” 2 and 3 (page 22).

Find dimension (B) from Offset Chart, using the same angle of bend
used to locate the first mark. NOTE: for any required offset (H), the
maximum conduit size that can be bent to the angles given

are listed.

Mark off second bend measurement (B) on conduit as illustrated
(figure 1).

Marks (B) cannot be closer to ends of conduit than distance (L) or
ends will not be supported on the pivot shoes (see figure 3 and “L”
Requirement Chart).

Place conduit in bender, aligning first bend mark with arrow on
bending shoe. Proceed to bend, reading desired angle on optic
angle gauge.

Rotate conduit 180° and align second bend mark with arrow on
bending shoe. Proceed to make second bend, reading angle on
optic angle gauge.

For GB Sweep Benders

. For concentric bending, determine the first radius.

Using the charts on pages 29-31 corresponding to the conduit size
you are using, make smallest radius bend first, as covered
in instructions.

Make all succeeding concentric bends in the same manner;
noting each succeeding radius and its corresponding A, B
and C specifcations.

Other Radii Bends

For developing your own specifications for radii other than those shown
in charts, use the following formula:

1.

Determine the number of bites you wish to make—approximated
from previous charts on pages 27-31.

. Divide this (item 1) into the total number of degrees in your required

angle of bend. This will give you the number of degrees per bite you
will need to make. (Largest degree of bend with ENERPAC sweep
shoes in one bite is 30°.)

. Multiply bend radius by .018 and number of degrees per bite from

step 2 (R x .018 x degrees per bite). This will give you the spacing
required between each bite.

. Proceed to bend while following previous instructions.

For overbend corrections, see pages 26-27.
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Concentric Bend
Instructions for
Sweep / Segmental
Benders

L . 4
2 3 4

L L 4

2 3

Offset Chart for Sweep, One-shot
and PVC Coated Conduit Benders

*

(L) = Min. length of conduit required on each end of dimension (B)

Offset 15° Bend 30° Bend
Required Max. Conduit Max. Conduit
H) (B) Size (B) Size
2 716 Ya — —
4 1578 12 778 Y4
6" 23%16 3Y2 178 1
8" 3078 4 1578 172
10” 388 4 1978 2
12" 46%16 5 2373 22
14” 54 5 2778 32
16” 61'%16 5 3178 4
18” 692 5 3578 4
20” 77Va 5 3978 5
22" 85 5 4378 5
Offset 45° Bend 60° Bend
Required Max. Conduit Max. Conduit
H) (B) Size (B) Size
6" 8%16 Y2 — —
8" 118 1 8% Y2
10” 1378 14 10'%416 1
12" 16'16 12 1278 14
14” 192 2 158 12
16” 22Y8 2Y2 17¥8 2
18” 2516 3 182 22
20" 28 32 212 3
22" 3078 4 23%8 3%z
“L” Requirement Chart
Conduit Size L *
Yo" V2
EZ8 8%
1" 10 V4
14" 112
11" 13Va
2" 15
22" 1694
3" 182
32" 224
4 24Y4
5" 25

25
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How to Use
Eject-O-Matic®
Sweep Benders

First
Nomenclature
Bend _ _
Hydraulic Hose Bend Pipe __Hydraulic Cylinder
Hydraulic Hose Eject Pipe Cylinder Support Block
Bending Shoe . X
Pivot Pin Pipe Eject Holes
2 Reqd W Pipe Bending
Shoe Holes
Locking
Pin + o
O
§_ Bender Framé  Over-Bend
- Correction Pivot Shoe ~
Optic Angle Gauge  Holes 2 Reqd
Successive

Bends Start of Bend
Hydraulic Oil to This Hose —

bt

Angle Gauge (&)
Mounts To YW b
Pivot Shoe \)J‘;(;; PF',‘i’r?t

O
) T o _
Pivot Shoe O(A{ [-Pivot Shoe
@C;% OA OI P & Pivot Pin
ptic Angle Gauge .
Angle Gauge Line Up Center

-Zero Lines Up With Scribed Xfrﬁev”gry\g‘ige

Reference Line on Bender Frame

Direction of Cylinder
Plunger Trave

Pipe Bending Holes

Pipe to be Bent

90° Sweep Bend Charts

for Conduit Sizes 3", 32", 4", 5"
(See Instructions on pages 28 - 29)

Correctlng Ejecting of Pipe

Overbends
é@ ®

Hydraulic Oil
to This Hose~

Direction of Cylinder
Plunger Travel

Pipe Eject Holes

26 Pivot Shoe

Centerline (A) (B) )
Conduit Radius S) No. of Spacing Degree
Size (R) (in.) Set - back |Bites (90°) | betw. Bites | per Bite
13* 1198 3 694" 30°
1794 16"/64 4 7" 22°
3" 222 2094 5 7" 18°
27V 25716 6 7V8" 15°
32 30932 7 7Vs" 13°
172 * 141916 3 7% 30°
2278 2093 4 9" 22°
3l 28V 2519416 5 87" 18°
3398 31V 6 894" 15°
39 3678 7 8ha" 13°
° 4Il
For B306S
andB308S 20 @ 222 7 52" 13°
Benders
4" 20* 17Ve4 3 012" 30°
For Other 26 23V64 4 104" 22°
4” Sweep 32 29V 5 10" 18°
Bender 38 35932 6 10" 15°
Sets
44 41%16 7 978" 13°
24%16 272 3 129" 30°
30 2878 6 8" 15°
5n 374 362%32 9 6%8" 10”
44Y2 448 11 62" 8°
5194 51716 13 698" 7°
59 58'16 15 6Ys" 6°

* These radii correspond to 90° one-shot bends.
® Smallest radius shown is 20”. Succeeding radii figures can
be extrapolated.




E-507 Guide to Profitable Bending rA.gxd 10/19/09 3:17$ Page 53

90° Sweep Bend Charts
for Conduit Sizes 1%", 14", 2", 214"
(See instructions on pages 28 - 29)

Centerline (A) (B) (C)
Conduit Radius (S) No. of Spacing Degree
Size (R) (in.) Set - back |Bites (90°) | betw. Bites | per Bite
7Var 616 3 3" 30°
9Y4 84%64 4 378" 22°
1l 12Vs 11932 5 37" 18°
144 13232 6 378" 15°
17V 16%32 7 378" 13°
8h2* 71%4 3 42" 30°
1Y 10 4 48" 22°
11/pm 14 1294 5 4" 18°
16%4 152 6 43" 15°
19%2 18Y4 7 4¥8" 13°
9+ 84 3 5" 30°
1278 1% 4 5" 22°
2" 164 1478 5 5V 18°
1978 184 6 58" 15°
23 21% 7 58" 13°
1072* 9%16 3 52" 30°
14Y2 1332 4 594" 22°
21/ 182 17V 5 534 18°
222 21 6 578" 15°
26Y2 25132 8 54" 11°

*These radii correspond to 90° one-shot bends.

For overbend corrections see pages 26-27.

30

Important

Before starting bend, be sure pivot pins are through bottom frame plate
and locked in position to properly anchor.

When actuating pump, either hand or electric, operator should position
himself on the cylinder side. It is not recommended that any bender be
operated from the front position.

As bend is generated, watch optic angle gauge until desired angle of
bend is reached. Because of conduit springback, it will be necassary to
go a bit beyond the desired angle.

Assemble, Bend and Eject Instructions (see pages 18-19).
First Bend

1. Follow the same general procedure covered in Steps
A & B, pages 18 - 19).

2. Be sure to place pivot pin and pivot shoe in properly marked
hole size.

3. Do not bend beyond arc length of shoe or pipe will kink.

4. Back off shoe to release pressure on pivot shoes and proceed to
release pipe as described in Step C, pages 18 - 19.

Successive Bends

1. Depending on your sweep requirements, successive bends may be
required. After first bend, shift pivot shoe and move bent pipe as
shown, keeping unbent pipe parallel to edge of frame.

2. On bent end of pipe, pivot shoe must be shifted to any hole that will
contact pipe.

3. Proceed to repeat bends in same manner until desired sweep is
accomplished. Pipe is ejected in same manner as Step C on
pages 18-19.

Correcting Overbends

In the event of an over-bend, reverse pipe in bender frame
as shown.

1. Reposition pivot shoes and pins at overbend correction holes as
shown. Place one pivot shoe on straight end of conduit, the other at
one end of bend.

2. Be sure correct pivot shoe surfaces face the particular size conduit
you’re working on.

3. Proceed to inch bending shoe forward a few degrees at a time,
repositioning pivot shoes if necessary, until desired correction
is made.
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90° Sweep Bend
Instructions for
Sweep / Segmental Benders

Example: To make a 90° Sweep Bend in 3" conduit

having a 27 V4" radius, mark conduit as shown using
information A, B, C and S in 3" conduit chart shown
on page 31.

s/
R

- | —»|

First
See page 23 for Bite Bite Bite Bite Bite Bite
Minimum “L” Dimension (1) (i;) @ @ B (©

||| 7 p |7 e |~7 |7 o] ~7 16 A

For GB Sweep Benders

1. Mark desired turn-up (H) dimension on straight length of conduit.

2. Locate the size of conduit you are bending in charts. Select the
desired sweep radius to find set-back (S) dimension.

3. Measure back dimension (S) and mark conduit. This is the first
bite mark.

4. Mark off given number of bites (column A) at spacing intervals given
in column B.

5. Place pivot shoes in conduit hole size shown on frame. Make first
bend to degree of angle shown in Column C.

NOTE: It may be advisable to overbend the first bite slightly to
compensate for accumulated springback.

6. Make all succeeding bends by moving the pivot shoe (without the
optic angle gauge) to a hole that keeps conduit parallel to edge of
bending frame while using the same amgle of bend.

For 15° and 30° Kicks and Offsets using a sweep bender, see
pages 20 - 23.

| -t H ]
[e——s—

«— Cylinder
Top Bender Plate Bottom Bender Plate

AN

.4 g ) Pivot Shoe
First Bendin R
Op‘(;ffaggg'e Pivot Pin Bite Shoe'> Conduit

Move this Pivot Shoe for All
Succeeding Bites

Cylinder—
Bottom Bender
Plate

Top Bender Plate
N

1

AN ! .
i Pivot Second Bendin
OPiede Pin  Bite Shoe

Pivot Shoe

Centerline (A) (B) )
Conduit Radius S) No. of Spacing Degree
Size (R) Set - back |Bites (90°) | betw. Bites| per Bite
5947 * 478 3 3’ 30°
IeZ4 678 4 3 22°
1" 9% 878" 5 3V 18°
1194 1078” 6 3Vg” 15°
13%4” 127/ 7 3Ve” 13°

See pages 30-31 for sizes 1V4"- 5".

* Radlii correspond to 90° one-shot bends
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