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FOREWORD

This manual is an important part of your equipment. It provides 
safety information and operation instructions to help you use and 
maintain your Ditch Witch equipment. 

Read this manual before using your equipment. Keep it with the 
equipment at all times for future reference. If you sell your 
equipment, be sure to give this manual to the new owner.

If you need a replacement copy, contact your Ditch Witch dealer. 
If you need assistance in locating a dealer, visit our website at 
www.ditchwitch.com or write to the following address: 

The Charles Machine Works, Inc.
Attn: Marketing Department
PO Box 66
Perry, OK 73077-0066 
USA
The descriptions and specifications in this manual are subject to 
change. The Charles Machine Works, Inc. reserves the right to 
improve equipment. Some product improvements may have 
taken place after this manual was published. For the latest 
information on Ditch Witch equipment, see your Ditch Witch 
dealer.

Thank you for buying and using Ditch Witch equipment.

The descriptions and specifications in this manual are subject to 
change. The Charles Machine Works, Inc. reserves the right to 
improve equipment. Some product improvements may have 
taken place after this manual was published. For the latest 
information on Ditch Witch equipment, see your Ditch Witch 
dealer.

Thank you for buying and using Ditch Witch equipment.
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OVERVIEW

tional drilling unit is a self-contained 

res rubber tracks, genuine Ditch Witch 
d pipe box, onboard anchoring system, 
d start kit, Subsite 750 Display 
l console, and simple, precise controls. 
des a spindle brake and two sizes of 

tional drilling unit can be used with 
nits and Subsite locating equipment.
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The JT4020 Mach 1 direc
unit. 

The JT4020 Mach 1 featu
drill pipe, a pipeloader an
onboard fluid system, col
integrated into the contro
Optional equipment inclu
pipe boxes.

The JT4020 Mach 1 direc
Ditch Witch drilling fluid u

OVERVIEW

The JT4020 Mach 1 directional drilling unit is a self-contained 
unit. 

The JT4020 Mach 1 features rubber tracks, genuine Ditch Witch 
drill pipe, a pipeloader and pipe box, onboard anchoring system, 
onboard fluid system, cold start kit, Subsite 750 Display 
integrated into the control console, and simple, precise controls. 
Optional equipment includes a spindle brake and two sizes of 
pipe boxes.

The JT4020 Mach 1 directional drilling unit can be used with 
Ditch Witch drilling fluid units and Subsite locating equipment.
6.  Drill frame

7.  Operator’s station

8.  Tracks

9.  Stabilizer
1. Carriage

2. Spindle

3. Pipeloader

4. Vise wrenches

5. Anchoring system

1. Carriage 6.  Drill frame

2. Spindle 7.  Operator’s station

3. Pipeloader 8.  Tracks

4. Vise wrenches 9.  Stabilizer

5. Anchoring system
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E OVERVIEW
JT4020 Mach 1 - CONTROLS
SET-UP CONSOLE OVERVIEW
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SET-UP CONSOLE OVERVIEW

SET-UP CONSOL

CONTROLS

SET-UP CONSOLE OVERVIEW
1. Fuel gauge 8.  Hydraulic oil temperature 
     indicator

2. Hourmeter

3. Voltmeter 9. Hydraulic oil filter service 
    indicator

4. Engine coolant 
    temperature gauge 10. Front frame tilt control

uge 11. Back frame tilt control

12. Shuttle stop control

13. Left stabilizer control

14. Right stabilizer control

1. Fuel gauge 8.  Hydraulic oil temperature 
     indicator

2. Hourmeter

3. Voltmeter 9. Hydraulic oil filter service 
    indicator

4. Engine coolant 
    temperature gauge 10. Front frame tilt control
5. Engine oil pressure ga

6. Tachometer

7. Light switch

5. Engine oil pressure gauge 11. Back frame tilt control

6. Tachometer 12. Shuttle stop control

7. Light switch 13. Left stabilizer control

14. Right stabilizer control
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SET-

Fuel G

This g
tank. U
cases.
40°F (4
holds 5

Hourm

This g
operat
schedu
mainte

Voltmeter

This gauge measures voltage in 
electric system. Reading should be 
13-14 volts with engine running. If 
not, stop engine and investigate.

SCRIPTIONS

 
k 

o 

Voltmeter

This gauge measures voltage in 
electric system. Reading should be 
13-14 volts with engine running. If 
not, stop engine and investigate.
UP CONSOLE DESCRIPTIONS

auge

auge indicates fuel level in 
se #2 diesel fuel in most 
 If temperature drops below 
°C), use #1 diesel fuel. Tank 
5 gal (208 L).

eter

auge records engine 
ing time. Use these times to 
le lubrication and 
nance.

SET-UP CONSOLE DE

Fuel Gauge

This gauge indicates fuel level in 
tank. Use #2 diesel fuel in most 
cases. If temperature drops below
40°F (4°C), use #1 diesel fuel. Tan
holds 55 gal (208 L).

Hourmeter

This gauge records engine 
operating time. Use these times t
schedule lubrication and 
maintenance.
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Engine Coolant Temper

This gauge displays engi
temperature. 

• If alert light (1) comes
operating method and
radiator. 

• If shutdown light (2) c
and buzzer sounds, s
unit, clean radiator, a
coolant.

Engine Oil Pressure Ga

This gauge displays engi
pressure. At full load, rea
should be 35-65 psi (2.4-
At idle, reading should no

Engine Coolant Temperature Gauge

This gauge displays engine coolant 
temperature. 

• If alert light (1) comes on, modify 
operating method and check 
radiator. 

• If shutdown light (2) comes on 
and buzzer sounds, shut down 
unit, clean radiator, and check 
coolant.

Engine Oil Pressure Gauge

This gauge displays engine oil 
pressure. At full load, reading 
should be 35-65 psi (2.4-4.5 bar). 
At idle, reading should not drop 
below 15 psi (1 bar).

Tachometer

This gauge displays engine rpm. At 
e 2200-

ng of less 
 

below 15 psi (1 bar).

Tachometer

This gauge displays engine rpm. At 

full load, reading should b
2400 rpm. Full-load readi
than 2100 rpm can cause
overheating.

full load, reading should be 2200-
2400 rpm. Full-load reading of less 
than 2100 rpm can cause 
overheating.
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Light 

This sw

• Pr

• Pr

Hydra
Indica

This in
overhe

l 
Switch

itch controls work lights.

ess top to turn on.

ess bottom to turn off.

ulic Oil Temperature 
tor

dicator lights if hydraulic oil 
ats.

Light Switch

This switch controls work lights.

• Press top to turn on.

• Press bottom to turn off.

Hydraulic Oil Temperature 
Indicator

This indicator lights if hydraulic oi
overheats.
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Hydraulic Oil Filter Serv
Indicator

This indicator lights when
oil filter needs to be repla

Front Frame Tilt Contro

This lever raises or lower
end of drill frame.

• Push to raise.

• Pull to lower.

IMPORTANT: To ensure 
platform for drilling, use fr
back tilt controls together
frame at desired pitch wit

Hydraulic Oil Filter Service 
Indicator

This indicator lights when hydraulic 
oil filter needs to be replaced.

Front Frame Tilt Control

This lever raises or lowers front 
end of drill frame.

• Push to raise.

• Pull to lower.

IMPORTANT: To ensure a stable 
platform for drilling, use front and 
back tilt controls together to set 
frame at desired pitch without 
raising tracks off the ground. 

Back Frame Tilt Control 

This lever raises or lowers back 
end of drill frame.

• Push to raise.

a stable 
ont and 
 to set 
hout 
nd. 

raising tracks off the ground. 

Back Frame Tilt Control 

This lever raises or lowers back 
end of drill frame.

• Push to raise.
• Pull to lower.

IMPORTANT: To ensure 
platform for drilling, use fr
back tilt controls together
frame at desired pitch wit
raising tracks off the grou

• Pull to lower.

IMPORTANT: To ensure a stable 
platform for drilling, use front and 
back tilt controls together to set 
frame at desired pitch without 
raising tracks off the ground. 
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Shuttl

This le
positio

• Pu

• Pu

IMPOR
indicat
when s

Left S

This le
stabiliz

• Pu

• Pu

Lower
the gro
individ

Right Stabilizer Control

This lever controls right rear 
stabilizer.

• Push to raise.

• Pull to lower.

Lower
the gro
individ

Right Stabilizer Control

This lever controls right rear 
stabilizer.

• Push to raise.

• Pull to lower.
 left and right stabilizers to 
und together, then adjust 
ually.

Lower left and right stabilizers to 
the ground together, then adjust 
individually.
e Stop Control

ver controls shuttle stop 
n.

sh to lower shuttle stop.

ll to raise shuttle stop.

TANT: Refer to row 
or located on drill frame 
electing pipeloader row.

tabilizer Control

ver controls left rear 
er.

sh to raise.

ll to lower.

 left and right stabilizers to 
und together, then adjust 
ually.

Shuttle Stop Control

This lever controls shuttle stop 
position.

• Push to lower shuttle stop.

• Pull to raise shuttle stop.

IMPORTANT: Refer to row 
indicator located on drill frame 
when selecting pipeloader row.

Left Stabilizer Control

This lever controls left rear 
stabilizer.

• Push to raise.

• Pull to lower.

Lower left and right stabilizers to 
the ground together, then adjust 
individually.
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LEFT CONTROL LEFT CONTROL CONSOLE OVERVIEW
1. Engine throttle switch 10. Operator’s station pivot
       switch

2. Spindle brake (optional) 11. Horn

3. Add pipe/manual/remove
    pipe switch

12. Operator’s station pivot
      lock

13. Fluid flow control

itch 14. Drill/park/drive selector
      switch

switch 15. Pipe lubricator control

16. Front wrench clamp switch

l 17. Pipe gripper switch

18. Pipe shuttle switch

* Called out later in chapter

1. Engine throttle switch 10. Operator’s station pivot
       switch

2. Spindle brake (optional) 11. Horn

3. Add pipe/manual/remove
    pipe switch

12. Operator’s station pivot
      lock
4. Pipe lift switch

5. Rear wrench clamp sw

6. Rear wrench rotation 

7. Set/resume switch

8. Rotation speed contro

9. ESID*

4. Pipe lift switch 13. Fluid flow control

5. Rear wrench clamp switch 14. Drill/park/drive selector
      switch

6. Rear wrench rotation switch 15. Pipe lubricator control

7. Set/resume switch 16. Front wrench clamp switch

8. Rotation speed control 17. Pipe gripper switch

9. ESID* 18. Pipe shuttle switch

* Called out later in chapter
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LEFT

Engin

This sw

• Pr

• Pr
sp

• Pr
fur
en

Spind

This sw
spindle

• Pr

• Pr

Add Pipe/Manual/Remove Pipe 
Switch

This switch selects pipeloader 
control functions.

• Press top to select “add pipe” 
fun

• Mo
pip

• Pr

OLE DESCRIPTIONS

.

to 

s 

Add Pipe/Manual/Remove Pipe 
Switch

This switch selects pipeloader 
control functions.

• Press top to select “add pipe” 

l 

e pipe” function.
ction.

ve to center to use manual 
eloader controls.

ess bottom to select “remove pipe” function.

function.

• Move to center to use manua
pipeloader controls.

• Press bottom to select “remov
 CONTROL CONSOLE DESCRIPTIONS

e Throttle Switch

itch controls engine speed.

ess top to increase speed.

ess bottom to decrease 
eed.

ess switch additional times to 
ther increase or decrease 
gine speed.

le Brake Switch

itch engages or disengages 
 brake.

ess top to engage.

ess bottom to disengage.

LEFT CONTROL CONS

Engine Throttle Switch

This switch controls engine speed

• Press top to increase speed.

• Press bottom to decrease 
speed.

• Press switch additional times 
further increase or decrease 
engine speed.

Spindle Brake Switch

This switch engages or disengage
spindle brake.

• Press top to engage.

• Press bottom to disengage.
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Pipe Lift Switch

This switch raises and low
rows in pipe box.

• Press top to lower.

• Press bottom to raise

Rear Wrench Clamp Sw

This switch controls rear 
clamp.

• Press top to disengag
(unclamp).

• Press bottom to enga
(clamp).

Rear Wrench Rotation S

Pipe Lift Switch

This switch raises and lowers all 
rows in pipe box.

• Press top to lower.

• Press bottom to raise.

Rear Wrench Clamp Switch

This switch controls rear wrench 
clamp.

• Press top to disengage 
(unclamp).

• Press bottom to engage 
(clamp).

Rear Wrench Rotation Switch
This switch rotates rear wrench 
clockwise or counterclockwise.

• Press top to rotate 
counterclockwise (breakout).

• Press bottom to rotate clockwise 

ion.

This switch rotates rear wrench 
clockwise or counterclockwise.

• Press top to rotate 
counterclockwise (breakout).

• Press bottom to rotate clockwise 

(makeup).

• Release to stop rotat

(makeup).

• Release to stop rotation.
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Set/Re

This sw
operat
It is als
pipeloa

• Pr
or 

• Pr
co
lev

For mo
Cruise

Rotati

This kn
rotatio

• Tu
rotation speed.

• Turn counterclockwise to 
decrease rotation speed.

l 
. 

n 

 
n 

rol function, see “Operate 

rotation speed.

• Turn counterclockwise to 
decrease rotation speed.
sume Switch

itch enables cruise control 
ion over thrust and rotation. 
o used during automated 
ding.

ess top to resume operation 
increase operation levels.

ess bottom to set operating 
nditions or reduce operation 
els.

re information on this control function, see “Operate 
 Control” in OPERATION.

on Speed Control

ob controls maximum 
n speed.

rn clockwise to increase 

Set/Resume Switch

This switch enables cruise contro
operation over thrust and rotation
It is also used during automated 
pipeloading.

• Press top to resume operatio
or increase operation levels.

• Press bottom to set operating
conditions or reduce operatio
levels.

For more information on this cont
Cruise Control” in OPERATION.

Rotation Speed Control

This knob controls maximum 
rotation speed.

• Turn clockwise to increase 
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Operator’s Station Pivo
Switch

This switch controls oper
station position.

• While lifting pivot lock
left side to pivot into d
position.

• While lifting pivot lock
right side to pivot into
position.

Horn

This button sounds horn.

Operator’s Station Pivot Control 
Switch

This switch controls operator’s 
station position.

• While lifting pivot lock, press 
left side to pivot into drilling 
position.

• While lifting pivot lock, press 
right side to pivot into driving 
position.

Horn

This button sounds horn.
Operator’s Station Pivot Lock

This control allows operator’s station to pivot, or it locks 
operator’s station in drive position.

• Lift to unlock. Hold up while pivoting operator’s station.

ocked position when operator’s station 
.

Operator’s Station Pivot Lock

This control allows operator’s station to pivot, or it locks 
operator’s station in drive position.

• Lift to unlock. Hold up while pivoting operator’s station.
• Control will return to l
reaches drive position

• Control will return to locked position when operator’s station 
reaches drive position.
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Fluid F

This kn
rate fro

• Tu

• Tu
flo

Drill/P

This sw
mode.

• Pr

• Mo
bra

• Pr

Pipe L

This switch controls pipe thread 
lubricator.

• Press left side to fill applicator 
at back of pipeloader.

• Press right side to apply joint 
compound to threads at 
wr

 

w.

s 

l 

 

This switch controls pipe thread 
lubricator.

• Press left side to fill applicator 
at back of pipeloader.

• Press right side to apply joint 
compound to threads at 
enches. wrenches.
low Control

ob adjusts drilling fluid flow 
m zero to maximum.

rn clockwise for greater flow.

rn counterclockwise for less 
w.

ark/Drive Selector Switch

itch selects joystick control 

ess left side to drill.

ve to center to set parking 
ke.

ess right side to drive.

ubricator Control

Fluid Flow Control

This knob adjusts drilling fluid flow
rate from zero to maximum.

• Turn clockwise for greater flo

• Turn counterclockwise for les
flow.

Drill/Park/Drive Selector Switch

This switch selects joystick contro
mode.

• Press left side to drill.

• Move to center to set parking
brake.

• Press right side to drive.

Pipe Lubricator Control
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Front Wrench Clamp Sw

This switch controls front
clamp.

• Press top to disengag
(unclamp).

• Press bottom to enga
(clamp).

Pipe Gripper Switch

This switch controls loade
grippers.

• Press top to close.

• Press bottom to open

Front Wrench Clamp Switch

This switch controls front wrench 
clamp.

• Press top to disengage 
(unclamp).

• Press bottom to engage 
(clamp).

Pipe Gripper Switch

This switch controls loader 
grippers.

• Press top to close.

• Press bottom to open.
Pipe Shuttle Switch

This switch moves shuttle to and 
from pipe box.

ard pipe 

 toward 

Pipe Shuttle Switch

This switch moves shuttle to and 
from pipe box.
• Press top to move tow
box.

• Press bottom to move
spindle.

• Press top to move toward pipe 
box.

• Press bottom to move toward 
spindle.
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RIGH

1. Dia

2. Rear home status light 12. Drilling fluid quick fill switch

3. Shuttle home status light 13. Drilling fluid pump switch

4. Front home status light 14. Track and carriage control

5. Front wrench status light 15. Remote engine stop switch

6. Control cycle light 16. Tracker control key

7. Thr

8. Dri

9. Dri
    ligh

10. R

SOLE OVERVIEW

11. Dual speed carriage/two-
speed ground drive control

2. Rear home status light 12. Drilling fluid quick fill switch

3. Shuttle home status light 13. Drilling fluid pump switch

4. Front home status light 14. Track and carriage control

5. Front wrench status light 15. Remote engine stop switch

6. Control cycle light 16. Tracker control key

17. Cold start switch

18. Ignition

19. Subsite 750 Display *

20. Drilling fluid flowmeter

* Called out later in this chapter
ust pressure gauge 17. Cold start switch

lling fluid pressure gauge 18. Ignition

lling fluid pump status
t

19. Subsite 750 Display *

20. Drilling fluid flowmeter

otation pressure gauge * Called out later in this chapter

7. Thrust pressure gauge

8. Drilling fluid pressure gauge

9. Drilling fluid pump status
    light

10. Rotation pressure gauge
T CONTROL CONSOLE OVERVIEW

gnostic light 11. Dual speed carriage/two-
speed ground drive control

RIGHT CONTROL CON

1. Diagnostic light
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RIGHT CONTROL
DESCRIPTIONS

Diagnostic Light

This light displays the stat
machine’s diagnostic sys

• Light off indicates sys
OK.

• Light on indicates sys
not be getting power.

• Constant flashing ind
non-essential diagnos

• Flashing on for three 
indicates an essentia

For more information on t
“Troubleshooting Drilling 

RIGHT CONTROL CONSOLE 
DESCRIPTIONS

Diagnostic Light

This light displays the status of the 
machine’s diagnostic system.

• Light off indicates system is 
OK.

• Light on indicates system may 
not be getting power.

• Constant flashing indicates a 
non-essential diagnostic code.

• Flashing on for three seconds and off for half a second 
indicates an essential diagnostic code.

For more information on this control function, see 
“Troubleshooting Drilling Unit” in MAINTENANCE.
Rear Home Status Light

This light shows the status of rear 
home proximity switch. 

• When carriage is at rear of drill 
 on.

y from 
t should 

Rear Home Status Light

This light shows the status of rear 
home proximity switch. 

• When carriage is at rear of drill 

frame, light should be

• When carriage is awa
rear of drill frame, ligh
be off.

frame, light should be on.

• When carriage is away from 
rear of drill frame, light should 
be off.
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Shuttl

This lig
shuttle

• W
sh

• W
lig

Front 

This lig
home 

• W
dri

• W
fro
be

Front Wrench Status Light

This light shows the status of front 
wrench pressure switch. 

• When front wrench is closed 
an
be

• W
lig

t 

t 

 

Front Wrench Status Light

This light shows the status of front 
wrench pressure switch. 

• When front wrench is closed 
 
d pressured up, light should 

 on.

hen front wrench is open, 
ht should be off.

and pressured up, light should
be on.

• When front wrench is open, 
light should be off.
e Home Status Light

ht shows the status of 
 home proximity switch. 

hen shuttle is retracted, light 
ould be on.

hen shuttle is extended, 
ht should be off.

Home Status Light

ht shows the status of front 
proximity switch. 

hen carriage is at front of 
ll frame, light should be on.

hen carriage is away from 
nt of drill frame, light should 
 off.

Shuttle Home Status Light

This light shows the status of 
shuttle home proximity switch. 

• When shuttle is retracted, ligh
should be on.

• When shuttle is extended, 
light should be off.

Front Home Status Light

This light shows the status of fron
home proximity switch. 

• When carriage is at front of 
drill frame, light should be on.

• When carriage is away from 
front of drill frame, light should
be off.
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Control Cycle Light

This light displays the sta
machine’s control cycles.

• Light off indicates not
currently being contro

• “Flash, pause” light c
indicates system is w
an action before start

• Light on indicates som
is currently being con

• “Flash, pause, flash, 
indicates a control cy

Thrust Pressure Gauge

This gauge displays hydra
pressure to thrust motors
thrust and pullback.

Control Cycle Light

This light displays the status of 
machine’s control cycles.

• Light off indicates nothing is 
currently being controlled.

• “Flash, pause” light cycle 
indicates system is waiting for 
an action before starting cycle.

• Light on indicates something 
is currently being controlled.

• “Flash, pause, flash, longer pause” light cycle 
indicates a control cycle has been interrupted.

Thrust Pressure Gauge

This gauge displays hydraulic fluid 
pressure to thrust motors during 
thrust and pullback.
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Drillin

This g
drilling

IMPOR
and dr
to see
at the 
nozzle

Drillin

This lig
drilling

• W
be

• W
be

Rotation Pressure Gauge

This gauge displays hydraulic fluid 
pressure to rotation motor when 
spindle is turned clockwise.

 
ly 
 

t

 

 

Rotation Pressure Gauge

This gauge displays hydraulic fluid 
pressure to rotation motor when 
spindle is turned clockwise.
g Fluid Pressure Gauge

auge displays pressure in 
 fluid hard line.

TANT: Monitor this gauge 
illing fluid flowmeter carefully 
 if values are rising or falling 
same time. If they are not, 
 might be plugged.

g Fluid Pump Status Light

ht shows the status of 
 fluid pump. 

hen pump is on, light should 
 on. 

hen pump is off, light should 
 off.

Drilling Fluid Pressure Gauge

This gauge displays pressure in 
drilling fluid hard line.

IMPORTANT: Monitor this gauge
and drilling fluid flowmeter careful
to see if values are rising or falling
at the same time. If they are not, 
nozzle might be plugged.

Drilling Fluid Pump Status Ligh

This light shows the status of 
drilling fluid pump. 

• When pump is on, light should
be on. 

• When pump is off, light should
be off.
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avel/ 
e 

riage 
ive 

rive 
osition. 

ck when no pipe is in spindle to save 

iage travel speed.

ormal carriage travel speed. 
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Dual Speed Carriage Tr
Two-Speed Ground Driv
Control

This button increases car
travel speed or ground dr
speed. 

Carriage Travel Speed

IMPORTANT: Drill/park/d
selector must be in drill p

Use during bore or pullba
time.

• Push to increase carr

• Release to return to n

Ground Drive Speed 

Dual Speed Carriage Travel/ 
Two-Speed Ground Drive 
Control

This button increases carriage 
travel speed or ground drive 
speed. 

Carriage Travel Speed

IMPORTANT: Drill/park/drive 
selector must be in drill position. 

Use during bore or pullback when no pipe is in spindle to save 
time.

• Push to increase carriage travel speed.

• Release to return to normal carriage travel speed. 

Ground Drive Speed 
IMPORTANT: Drill/park/drive selector must be in drive position.

Use during driving when driving straight. Unit will be in low 
speed mode each time unit is started.

• Push for high ground drive speed.

• Push again for low ground drive speed.

IMPORTANT: Drill/park/drive selector must be in drive position.

Use during driving when driving straight. Unit will be in low 
speed mode each time unit is started.

• Push for high ground drive speed.

• Push again for low ground drive speed.
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Drillin

This sw
filled w

• Pr
flo

• Re
flo

Drillin

This sw

• Pr

• Pr

 

g Fluid Quick Fill Switch 

itch allows drill pipe to be 
ith drilling fluid quickly.

ess and hold for full pump 
w to fill pipe with fluid. 

lease to return fluid flow to 
w control setting.

g Fluid Pump Switch 

itch controls fluid pump.

ess once to turn on.

ess again to turn off.

Drilling Fluid Quick Fill Switch 

This switch allows drill pipe to be 
filled with drilling fluid quickly.

• Press and hold for full pump 
flow to fill pipe with fluid. 

• Release to return fluid flow to
flow control setting.

Drilling Fluid Pump Switch 

This switch controls fluid pump.

• Press once to turn on.

• Press again to turn off.
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trol

 direction 
tion 

itch in 
rols track 

rward.

ckward.

rward or backward, move right or left to 

his control function, see “Operate Track 
ATION.
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Track and Carriage Con

This joystick controls track
and speed and thrust/rota
direction and speed.

Track Control

With drill/drive selector sw
drive mode, joystick cont
direction and speed.

• Push to move fo

• Pull to move ba

• While moving fo
steer.

For more information on t
Control” in TRANSPORT

Carriage Control

Track and Carriage Control

This joystick controls track direction 
and speed and thrust/rotation 
direction and speed.

Track Control

With drill/drive selector switch in 
drive mode, joystick controls track 
direction and speed.

• Push to move forward.

• Pull to move backward.

• While moving forward or backward, move right or left to 
steer.

For more information on this control function, see “Operate Track 
Control” in TRANSPORTATION.

Carriage Control
With drill/drive selector switch in drill mode, joystick controls 
thrust/rotation direction and speed.

Push or pull joystick to control thrust direction.

• Push to move forward.

ckward.

 left to control rotation.

tate counterclockwise (breakout).

te clockwise (makeup).

his control function, see “Operate 
RATION.

With drill/drive selector switch in drill mode, joystick controls 
thrust/rotation direction and speed.

Push or pull joystick to control thrust direction.

• Push to move forward.
• Pull to move ba

Move joystick right or

• Move right to ro

• Move left to rota

For more information on t
Carriage Control” in OPE

• Pull to move backward.

Move joystick right or left to control rotation.

• Move right to rotate counterclockwise (breakout).

• Move left to rotate clockwise (makeup).

For more information on this control function, see “Operate 
Carriage Control” in OPERATION.
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Remo

This b
engine

• Pr
to 

• Tu
ba

IMPOR
turn ig
period

Tracke

This ke
tracke

• Mo
(up
stop thrust and rotation. 
Remove key and keep in 
tracker operator’s possession.

• Move key to disable position 
(right) to override tracker 
control mode.

For mo
Tracke

it 

en 
.

d to stop drilling unit, be sure to 
will be left unattended for long 
 can occur.

o 
stop thrust and rotation. 
Remove key and keep in 
tracker operator’s possession.

• Move key to disable position 
(right) to override tracker 
control mode.

rol function, see “Operate 
TION.
re information on this control function, see “Operate 
r Control Mode” in OPERATION.

For more information on this cont
Tracker Control Mode” in OPERA
te Engine Stop Switch

utton stops drilling unit 
.

ess red button on drilling unit 
stop engine.

rn ignition switch off and then 
ck to start to restart engine.

TANT: If this switch is used to stop drilling unit, be sure to 
nition switch off if machine will be left unattended for long 
s of time. Battery discharge can occur.

r Control Key

y enables and disables 
r control mode.

ve key to enable position 
) to allow tracker operator to 

Remote Engine Stop Switch

This button stops drilling unit 
engine.

• Press red button on drilling un
to stop engine.

• Turn ignition switch off and th
back to start to restart engine

IMPORTANT: If this switch is use
turn ignition switch off if machine 
periods of time. Battery discharge

Tracker Control Key

This key enables and disables 
tracker control mode.

• Move key to enable position 
(up) to allow tracker operator t
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ld engine.

n.

r 10-20 

itions.

l the way 
ine.

 starts.

osition.
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Cold Start Switch

This switch helps start co

• Turn key to on positio

• Press top of switch fo
seconds.

• Start engine. 

Ignition

This switch has three pos

• Insert key and turn al
clockwise to start eng

• Release when engine

• Key will return to on p

Cold Start Switch

This switch helps start cold engine.

• Turn key to on position.

• Press top of switch for 10-20 
seconds.

• Start engine. 

Ignition

This switch has three positions.

• Insert key and turn all the way 
clockwise to start engine.

• Release when engine starts.

• Key will return to on position.
• Turn counterclockwise to STOP 
position to stop engine.

IMPORTANT: Turn key to STOP position and then to start 
position to restart engine with ignition switch after it has been 
turned off with remote engine stop button.

• Turn counterclockwise to STOP 
position to stop engine.

IMPORTANT: Turn key to STOP position and then to start 
position to restart engine with ignition switch after it has been 
turned off with remote engine stop button.
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Drillin

This g
rate of
record
used.

IMPOR
Ditch W
instruc

 
 

g Fluid Flowmeter

auge displays approximate 
 drilling fluid flow and keeps 
 of amount of drilling fluid 

TANT: Contact your 
itch dealer for calibration 

tions.

Drilling Fluid Flowmeter

This gauge displays approximate
rate of drilling fluid flow and keeps
record of amount of drilling fluid 
used.

IMPORTANT: Contact your 
Ditch Witch dealer for calibration 
instructions.
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SEAT CONTROL 

1. Seat slide control

2. Seat recline control

Seat Slide Control

SEAT CONTROL DESCRIPTIONS

1. Seat slide control

2. Seat recline control

Seat Slide Control
This lever slides seat forward or backward.

• Move lever left to slide forward or backward.

• Move lever right to lock in place.

Seat Recline Control

es back of operator’s chair.

 raise seatback.

 in place.

This lever slides seat forward or backward.

• Move lever left to slide forward or backward.

• Move lever right to lock in place.

Seat Recline Control
This lever reclines or rais

• Lift lever to recline or

• Release lever to lock

This lever reclines or raises back of operator’s chair.

• Lift lever to recline or raise seatback.

• Release lever to lock in place.
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AUX

Auxilia
provid
cellula
Outlet 
on or o

r 

in 
ILIARY OUTLET

ry outlet can be used to 
e up to 15 amps of power for 
r phones or other devices. 
has power when ignition is in 
ff position.

AUXILIARY OUTLET

Auxiliary outlet can be used to 
provide up to 15 amps of power fo
cellular phones or other devices. 
Outlet has power when ignition is 
on or off position.
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TEM CONSOLE 
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ANCHORING SYS
OVERVIEW

ANCHORING SYSTEM CONSOLE 
OVERVIEW
1. Left rotation control

2. Left thrust control

3. Right rotation control

4. Right thrust control

1. Left rotation control

2. Left thrust control

3. Right rotation control

4. Right thrust control
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ANC
DES

Left R

This le
ancho

• Pu

• Pu

Left T

This le
ancho

• Pu

• Pu

Right Rotation Control

This lever controls rotation of right 
anchor.

• Push to drive anchor.

• Pu

M CONSOLE 

Right Rotation Control

This lever controls rotation of right 
anchor.

• Push to drive anchor.
ll to remove anchor. • Pull to remove anchor.
HORIONG SYSTEM CONSOLE 
CRIPTIONS

otation Control

ver controls rotation of left 
r.

sh to drive anchor.

ll to remove anchor.

hrust Control

ver controls thrust of left 
r.

sh to move down.

ll to move up.

ANCHORIONG SYSTE
DESCRIPTIONS

Left Rotation Control

This lever controls rotation of left 
anchor.

• Push to drive anchor.

• Pull to remove anchor.

Left Thrust Control

This lever controls thrust of left 
anchor.

• Push to move down.

• Pull to move up.
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of right 
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Right Thrust Control

This lever controls thrust 
anchor.

• Push to move down.

• Pull to move up.

Right Thrust Control

This lever controls thrust of right 
anchor.

• Push to move down.

• Pull to move up.
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OVE

1. Dr

2. Dr

3. Dr

4. Th

5. Ro

This o
functio
disable normal operation of these functions.

To override drive function:

1. Connect box to drive override connector (1).

2. Use left and right switches to operate left (4) and right (5) 
tracks.

To ove

1. Co

2. Us
(4)

ROL OVERVIEW

tch

verride switch

e switch

ntrol of certain critical machine 
omponent failures which may 

disable normal operation of these functions.

To override drive function:

1. Connect box to drive override connector (1).

2. Use left and right switches to operate left (4) and right (5) 
tracks.

onnector (2).

 drilling fluid (3), thrust/pullback 
.

rride drill function:

nnect box to drill override connector (2).

e three switches to override drilling fluid (3), thrust/pullback 
, and rotation (5) functions.

To override drill function:

1. Connect box to drill override c

2. Use three switches to override
(4), and rotation (5) functions
RRIDE BOX CONTROL OVERVIEW

ive override connector

ill override connector

illing fluid flow override switch

rust/pullback or left track override switch

tation or right track override switch

verride box allows limited control of certain critical machine 
ns in the event of certain component failures which may 

OVERRIDE BOX CONT

1. Drive override connector

2. Drill override connector

3. Drilling fluid flow override swi

4. Thrust/pullback or left track o

5. Rotation or right track overrid

This override box allows limited co
functions in the event of certain c
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ride Switch

luid on and 
onnected to 

d on.

 off.

Track 

t and 
ox is 
tor or left 
s connected 
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OVERRIDE BOX 

Drilling Fluid Flow Over

This switch turns drilling f
off when override box is c
drill connector.

• Move right to turn flui

• Move left to turn fluid

Thrust/Pullback or Left 
Override Switch

This switch controls thrus
pullback when override b
connected to drill connec
track when override box i

OVERRIDE BOX CONTROL DESCRIPTIONS

Drilling Fluid Flow Override Switch

This switch turns drilling fluid on and 
off when override box is connected to 
drill connector.

• Move right to turn fluid on.

• Move left to turn fluid off.

Thrust/Pullback or Left Track 
Override Switch

This switch controls thrust and 
pullback when override box is 
connected to drill connector or left 
track when override box is connected 
to drive connector. 

• Move up for thrust or to move 
track forward.

• Move down for pullback or to move track backward.

to drive connector. 

• Move up for thrust or to move 
track forward.

• Move down for pullback or to move track backward.
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Rotati
Switch

This sw
overrid
conne
box is 

• Mo
clo
for

• Mo

e 

 

ride 
or.

e or to move track backward.
on or Right Track Override 

itch controls rotation when 
e box is connected to drill 

ctor or right track when override 
connected to drive connector.

ve up to rotate counter-
ckwise or to move track 
ward.

ve down to rotate clockwise or to move track backward.

Rotation or Right Track Overrid
Switch

This switch controls rotation when
override box is connected to drill 
connector or right track when over
box is connected to drive connect

• Move up to rotate counter-
clockwise or to move track 
forward.

• Move down to rotate clockwis
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ESID OVERVIEW

1. Alphanumeric display

ESID OVERVIEW  

1. Alphanumeric display
2. Strike indicator

3. Alarm interrupt button

4. Voltage problem indicator

5. Current problem indicator

6. OK indicator

ly indicator

2. Strike indicator

3. Alarm interrupt button

4. Voltage problem indicator

5. Current problem indicator

6. OK indicator
7. Electrical power supp

8. Self test button

7. Electrical power supply indicator

8. Self test button
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ESID

Alpha

This a
as a p
voltage

This a
Strike 
(conta

Strike

Red lig
repres
strobe
an ele

See S
strike.

Alarm Interrupt Button

This button turns off alarm at drilling unit during a strike.

Voltage Problem Indicator

Red lig
Strike 

t and voltage is being detected 
n. The line with the "V" shows 
he "A" shows current reading.

s (see "Troubleshoot Electric 
) and strike history information 

or more information).

isplay increase. Light in triangle 
n and will trigger alarm(s) and 
 can go from one or two lights to 

ut what to do in an electric 

Alarm Interrupt Button

This button turns off alarm at drilling unit during a strike.

Voltage Problem Indicator

lem. See "Troubleshoot Electric 
.

ht indicates a voltage problem. See "Troubleshoot Electric 
System" in MAINTENANCE.

Red light indicates a voltage prob
Strike System" in MAINTENANCE
 DESCRIPTIONS

numeric Display

rea shows how much current and voltage is being detected 
ercentage of strike condition. The line with the "V" shows 
 reading and the line with the "A" shows current reading.

rea also displays error codes (see "Troubleshoot Electric 
System" in MAINTENANCE) and strike history information 
ct your Ditch Witch dealer for more information).

 Indicator

hts come on as values in display increase. Light in triangle 
ents strike warning condition and will trigger alarm(s) and 
(s). Remember that system can go from one or two lights to 
ctric strike very quickly.

AFETY for information about what to do in an electric 

ESID DESCRIPTIONS

Alphanumeric Display

This area shows how much curren
as a percentage of strike conditio
voltage reading and the line with t

This area also displays error code
Strike System" in MAINTENANCE
(contact your Ditch Witch dealer f

Strike Indicator

Red lights come on as values in d
represents strike warning conditio
strobe(s). Remember that system
an electric strike very quickly.

See SAFETY for information abo
strike.
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tor

nt problem. See "Troubleshoot Electric 
NANCE.

 self test detected no problems. Strike 
e if electrical power supply indicator is 

 Indicator

l box has sufficient electrical power for 
s ready to operate if OK indicator is also 
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Current Problem Indica

Red light indicates a curre
Strike System" in MAINTE

OK Indicator

Green light means system
system is ready to operat
also on.

Electrical Power Supply

Green light means contro
operation. Strike system i
on.

Current Problem Indicator

Red light indicates a current problem. See "Troubleshoot Electric 
Strike System" in MAINTENANCE.

OK Indicator

Green light means system self test detected no problems. Strike 
system is ready to operate if electrical power supply indicator is 
also on.

Electrical Power Supply Indicator

Green light means control box has sufficient electrical power for 
operation. Strike system is ready to operate if OK indicator is also 
on.
Self Test Button

Press this button to start manual self test which checks all 
systems and circuits except voltage limiter.

Self Test Button

Press this button to start manual self test which checks all 
systems and circuits except voltage limiter.
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SUB

1. Le

2. Pit

3. Ro

4. Ta

5. Depth estimate (pipe number--TMS option) display

6. 750 Display battery status indicator

7. Delete button

8. On/off button

9. Channel select button

10. Ro

11. Re

12. Sto

13. Be

14. Be

 OVERVIEW

tage display 

entage display

5. Depth estimate (pipe number--TMS option) display

6. 750 Display battery status indicator

7. Delete button

8. On/off button

9. Channel select button

or
ll stop button

call button

re button

acon battery status indicator

acon temperature indicator

10. Roll stop button

11. Recall button

12. Store button

13. Beacon battery status indicat

14. Beacon temperature indicator
SITE 750 DISPLAY OVERVIEW

ft/right indicator and percentage display 

ch/slope indicator and percentage display

ll display

rget identifier

SUBSITE 750 DISPLAY

1. Left/right indicator and percen

2. Pitch/slope indicator and perc

3. Roll display

4. Target identifier
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 Percentage Display

how compass beacon’s left or right 
eading in percentage or in degrees.

d Display

how pitch beacon’s percent of grade.

n’s roll angle.
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SUBSITE 750 DIS

Left/Right Indicator and

This arrow and number s
deviation from initialized r

Pitch/Slope Indicator an

This arrow and number s

Roll Display

This display shows beaco

SUBSITE 750 DISPLAY DESCRIPTIONS

Left/Right Indicator and Percentage Display

This arrow and number show compass beacon’s left or right 
deviation from initialized reading in percentage or in degrees.

Pitch/Slope Indicator and Display

This arrow and number show pitch beacon’s percent of grade.

Roll Display

This display shows beacon’s roll angle.
Target Identifier

These arrows indicate approximate beacon location. Only one set 
of arrows (fore/aft or left/right) is active at a time.

Target Identifier

These arrows indicate approximate beacon location. Only one set 
of arrows (fore/aft or left/right) is active at a time.
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Depth

This d
numbe

750 Di

This in
drilling
conne

Beaco

This in
instruc

Beaco

This in
instruction sheet).

TMS Option) Display

 estimate. It also shows pipe 
t System option.

ator

lay is getting proper power from 
 showing, check display power 

r

ttery status (see beacon’s 

perature (see beacon’s 
instruction sheet).
 Estimate (Pipe Number--TMS Option) Display

isplay shows beacon depth estimate. It also shows pipe 
r if using Trac Management System option.

splay Battery Status Indicator

dicator shows whether display is getting proper power from 
 unit. If all five bars are not showing, check display power 
ctions.

n Battery Status Indicator

dicator shows beacon’s battery status (see beacon’s 
tion sheet).

n Temperature Indicator

dicator shows beacon’s temperature (see beacon’s 

Depth Estimate (Pipe Number--

This display shows beacon depth
number if using Trac Managemen

750 Display Battery Status Indic

This indicator shows whether disp
drilling unit. If all five bars are not
connections.

Beacon Battery Status Indicato

This indicator shows beacon’s ba
instruction sheet).

Beacon Temperature Indicator

This indicator shows beacon’s tem
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tored data 
ment 

and over 

r will appear 
en data is 

with Recall button to delete all jobs in 

unit on or 
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Delete Button

This button deletes last s
when using Trac Manage
System option.

• Press to issue comm
serial interface. 

• Previous pipe numbe
in numeric display wh
deleted.

Second function: Press 
internal logging memory. 

On/Off Button

This button turns display 
off.

• Press to turn on. 

Delete Button

This button deletes last stored data 
when using Trac Management 
System option.

• Press to issue command over 
serial interface. 

• Previous pipe number will appear 
in numeric display when data is 
deleted.

Second function: Press with Recall button to delete all jobs in 
internal logging memory. 

On/Off Button

This button turns display unit on or 
off.

• Press to turn on. 
• Press again to turn off.• Press again to turn off.
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Chann

This b
radio c

• Pr
cu

• Pr
ch

• Un
ea

IMPOR
chann

Secon
“Init” a

Roll S

This fe

si1069a.eps

and tracker are set to the same 

all button to select job to open. 
ayed.

si1069a.eps
el Select Button

utton selects between two 
hannels.

ess and release to display 
rrent channel. 

ess and hold to switch 
annels. 

it defaults to channel one 
ch time unit is turned on. 

TANT: Make sure display and tracker are set to the same 
el.

d function: Press with Recall button to select job to open. 
nd job number will be displayed.

top Button

ature is not yet available.

Channel Select Button

This button selects between two 
radio channels.

• Press and release to display 
current channel. 

• Press and hold to switch 
channels. 

• Unit defaults to channel one 
each time unit is turned on. 

IMPORTANT: Make sure display 
channel.

Second function: Press with Rec
“Init” and job number will be displ

Roll Stop Button

This feature is not yet available.
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or to view 
ng Trac 
ion. 

and over 

pipe 
 

in display.

with other buttons to access second 

or to store 

power up 

si1066a.eps
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Recall Button

This button allows operat
last stored data when usi
Management System opt

• Press to issue comm
serial interface. 

• Data about previous 
number (except depth
estimate) will appear 

Second function: Press 
functions.

Store Button

This button allows operat
currently displayed data. 

• Press and hold after 

Recall Button

This button allows operator to view 
last stored data when using Trac 
Management System option. 

• Press to issue command over 
serial interface. 

• Data about previous pipe 
number (except depth 
estimate) will appear in display.

Second function: Press with other buttons to access second 
functions.

Store Button

This button allows operator to store 
currently displayed data. 

• Press and hold after power up 

si1066a.eps
to display serial number.

• Press to transmit data over the 
serial interface. 

• Pipe number will appear in 
numeric display when data is 
stored.

with Recall button to download all jobs 
memory. 

splay to PC running Trac Management 
starting download.

si1064a.eps

to display serial number.

• Press to transmit data over the 
serial interface. 

• Pipe number will appear in 
numeric display when data is 
stored.

si1064a.eps
Second function: Press 
stored in internal logging 

IMPORTANT: Connect di
System software before 

Second function: Press with Recall button to download all jobs 
stored in internal logging memory. 

IMPORTANT: Connect display to PC running Trac Management 
System software before starting download.
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SAFETY

efore operating any jobsite equipment:

ing and read operator’s manual before 

8-258-0808) and any utility companies 
e to One-Call. Have all underground 
ted and marked before operating 
age a utility, contact utility company.

 on its hazards and use correct tools 
y equipment, and work methods for 

nd keep spectators away.

tive equipment.

ds, safety and emergency procedures, 
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Follow these guidelines b

• Complete proper train
using equipment.

• Contact One-Call (88
which do not subscrib
pipes and cables loca
equipment. If you dam

• Classify jobsite based
and machinery, safet
jobsite.

• Mark jobsite clearly a

• Wear personal protec

• Review jobsite hazar

SAFETY

Follow these guidelines before operating any jobsite equipment:

• Complete proper training and read operator’s manual before 
using equipment.

• Contact One-Call (888-258-0808) and any utility companies 
which do not subscribe to One-Call. Have all underground 
pipes and cables located and marked before operating 
equipment. If you damage a utility, contact utility company.

• Classify jobsite based on its hazards and use correct tools 
and machinery, safety equipment, and work methods for 
jobsite.

• Mark jobsite clearly and keep spectators away.

• Wear personal protective equipment.

• Review jobsite hazards, safety and emergency procedures, 

and individual responsibilities with all personnel before work 
begins. Safety videos are available from your Ditch Witch 
dealer.

• Replace missing or damaged safety shields and safety signs.

• Use equipment carefully. Stop operation and investigate 
anything that does not look or feel right.

here flammable gas is present.

itch dealer if you have any question 
tenance, or equipment use.

and individual responsibilities with all personnel before work 
begins. Safety videos are available from your Ditch Witch 
dealer.

• Replace missing or damaged safety shields and safety signs.

• Use equipment carefully. Stop operation and investigate 
anything that does not look or feel right.
• Do not operate unit w

• Contact your Ditch W
about operation, main

• Do not operate unit where flammable gas is present.

• Contact your Ditch Witch dealer if you have any question 
about operation, maintenance, or equipment use.
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ACC

Fire E

If requ
unit bu
extingu
fires. I

Light

If you 
Contac

UND

Strikin
fire, an

Hazard

• Electric lines

• Natural gas lines

• Fiber optic cables

• Water lines

• Sewer lines

• Pi

• Sto

uld be mounted near the power 
 of ignition. The fire 
ssified for both oil and electric 
ulatory requirements.

ghting kit into provided outlet. 
or further information.

RDS

 cause explosion, electrocution, 
aterials. 

• Electric lines

• Natural gas lines

• Fiber optic cables

• Water lines

• Sewer lines

ls, liquids, or gases
pes carrying other chemicals, liquids, or gases

rage tanks

• Pipes carrying other chemica

• Storage tanks
ESSORIES

xtinguisher

ired, a fire extinguisher should be mounted near the power 
t away from possible points of ignition. The fire 
isher should always be classified for both oil and electric 

t should meet legal and regulatory requirements.

ing Kit

need additional light, plug lighting kit into provided outlet. 
t your Ditch Witch dealer for further information.

ERGROUND HAZARDS

g underground hazards can cause explosion, electrocution, 
d exposure to hazardous materials. 

s include:

ACCESSORIES

Fire Extinguisher

If required, a fire extinguisher sho
unit but away from possible points
extinguisher should always be cla
fires. It should meet legal and reg

Lighting Kit

If you need additional light, plug li
Contact your Ditch Witch dealer f

UNDERGROUND HAZA

Striking underground hazards can
fire, and exposure to hazardous m

Hazards include:
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OCEDURES

ipment, review emergency procedures 
precautions have been taken.

N - Turn ignition switch to stop position 
op button.

ription

ric cables, remember the following:

aths to ground, not just path of least 

bles will conduct electricity back to all 

an injure or kill. Almost one-third of 
utions result from contact with less than 
JT4020 Mach 1 - SAFETY
EMERGENCY PROCEDURES

JT4020 Mach 1 - SAFETY 57
EMERGENCY PROCEDURES

EMERGENCY PR

Before operating any equ
and check that all safety 

EMERGENCY SHUTDOW
or push remote engine st

Electric Strike Desc

When working near elect

• Electricity follows all p
resistance.

• Pipes, hoses, and ca
equipment.

• Low voltage current c
work-related electroc
440 volts.

EMERGENCY PROCEDURES

Before operating any equipment, review emergency procedures 
and check that all safety precautions have been taken.

EMERGENCY SHUTDOWN - Turn ignition switch to stop position 
or push remote engine stop button.

Electric Strike Description

When working near electric cables, remember the following:

• Electricity follows all paths to ground, not just path of least 
resistance.

• Pipes, hoses, and cables will conduct electricity back to all 
equipment.

• Low voltage current can injure or kill. Almost one-third of 
work-related electrocutions result from contact with less than 
440 volts.
Most electric strikes are not noticeable, but indications of a strike 
include:

• power outage

• smoke

• explosion

 if strike alarm sounds or flashes, 
e has occurred.

Most electric strikes are not noticeable, but indications of a strike 
include:

• power outage

• smoke

• explosion
• popping noises

• arcing electricity

If any of these occur, or
assume an electric strik

• popping noises

• arcing electricity

If any of these occur, or if strike alarm sounds or flashes, 
assume an electric strike has occurred.
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If an 

On Dr

1. DO

2. W

3. Ha

4. Re
tou

5. Pr

•

•

•

6. Do not resume drilling or allow anyone into area until given 
permission by electric company.

Off Drilling Unit or Bonded Ground Mats

1. DO NOT TOUCH ANY EQUIPMENT connected to drilling 
un

2. Sta
bo
are

ged

und Mats

rilling machine or mats.

lectric strike has occurred. 

ic company.

 try to break contact. Do not 
hand-held tools.

tatus button.

tay where you are and wait for 
t off power.

 and there is no other indication 
one full minute before moving 
tility might use automatic 

art current flow. If alarm sounds 
y where you are until electric 
r.

 but all lights in strike indicator 
 continuing and stay where you 
ny shuts off power.

6. Do not resume drilling or allow anyone into area until given 
permission by electric company.

Off Drilling Unit or Bonded Ground Mats

1. DO NOT TOUCH ANY EQUIPMENT connected to drilling 

u are wearing electric insulating 
urn to area or allow anyone into 
 electric company.
it.

y where you are unless you are wearing electric insulating 
ots. If you leave, do not return to area or allow anyone into 
a until given permission by electric company.

unit.

2. Stay where you are unless yo
boots. If you leave, do not ret
area until given permission by
Electric Line is Damaged

illing Unit or Bonded Ground Mats

 NOT MOVE. Remain on drilling machine or mats.

arn people nearby that an electric strike has occurred. 

ve someone contact electric company.

verse drilling direction and try to break contact. Do not 
ch drill pipe with hands or hand-held tools.

ess Electric Strike System status button.

If alarm sounds again, stay where you are and wait for 
electric company to shut off power.

If alarm does not sound and there is no other indication 
of a strike, wait at least one full minute before moving 
away from equipment. Utility might use automatic 
reclosers which will restart current flow. If alarm sounds 
again while waiting, stay where you are until electric 
company shuts off power.

If alarm does not sound but all lights in strike indicator 
are on, assume strike is continuing and stay where you 
are until electric company shuts off power.

If an Electric Line is Dama

On Drilling Unit or Bonded Gro

1. DO NOT MOVE. Remain on d

2. Warn people nearby that an e

3. Have someone contact electr

4. Reverse drilling direction and
touch drill pipe with hands or 

5. Press Electric Strike System s

• If alarm sounds again, s
electric company to shu

• If alarm does not sound
of a strike, wait at least 
away from equipment. U
reclosers which will rest
again while waiting, sta
company shuts off powe

• If alarm does not sound
are on, assume strike is
are until electric compa
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aged

has been damaged, take the following 
gree of action will depend on the 

ngine(s), if this can be done safely and 

source(s), if this can be done safely and 

s line has been cut and that they should 

kly as possible.

 local emergency phone number and 

et, stop traffic from driving near jobsite.

te until given permission by emergency 
ompany.
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If a Gas Line is Dam

If you suspect a gas line 
actions. The order and de
situation.

• Immediately shut off e
quickly.

• Remove any ignition 
quickly.

• Warn others that a ga
leave the area.

• Leave jobsite as quic

• Immediately call your
utility company.

• If jobsite is along stre

• Do not return to jobsi
personnel and utility c

If a Gas Line is Damaged

If you suspect a gas line has been damaged, take the following 
actions. The order and degree of action will depend on the 
situation.

• Immediately shut off engine(s), if this can be done safely and 
quickly.

• Remove any ignition source(s), if this can be done safely and 
quickly.

• Warn others that a gas line has been cut and that they should 
leave the area.

• Leave jobsite as quickly as possible.

• Immediately call your local emergency phone number and 
utility company.

• If jobsite is along street, stop traffic from driving near jobsite.

• Do not return to jobsite until given permission by emergency 
personnel and utility company.
If a Fiber Optic Cable is Damaged

Do not look into cut ends of fiber optic or unidentified cable. 
Vision damage can occur.

If Machine Catches on Fire

own procedure and then take the 
er and degree of action will depend on 

ttery disconnect switch (if equipped) to 

 extinguisher is available, attempt to 

guished, leave area as quickly as 
emergency personnel.

If a Fiber Optic Cable is Damaged

Do not look into cut ends of fiber optic or unidentified cable. 
Vision damage can occur.

If Machine Catches on Fire
Perform emergency shutd
following actions. The ord
the situation.

• Immediately move ba
disconnect position.

• If fire is small and fire
extinguish fire.

• If fire cannot be extin
possible and contact 

Perform emergency shutdown procedure and then take the 
following actions. The order and degree of action will depend on 
the situation.

• Immediately move battery disconnect switch (if equipped) to 
disconnect position.

• If fire is small and fire extinguisher is available, attempt to 
extinguish fire.

• If fire cannot be extinguished, leave area as quickly as 
possible and contact emergency personnel.
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JOB

Inspe
• Fo

an
reg

• Co
wh

• Ins
ha

– “

– U

– G

– J

– D

– L

– M

– S

• Ha
area within 20’ (6 m) to each side of bore path. Verify 
previously marked line and cable locations.

• Mark location of all buried utilities and obstructions.

• Classify jobsite.

TION

bor regulations on excavating 
part P) and other similar 

808) and any utility companies 
e-Call.

 for evidence of underground 

ead lines

 equipment operator sweep 
area within 20’ (6 m) to each side of bore path. Verify 
previously marked line and cable locations.

• Mark location of all buried utilities and obstructions.

• Classify jobsite.
SITE CLASSIFICATION

cting Jobsite
llow U.S. Department of Labor regulations on excavating 
d trenching (Part 1926, Subpart P) and other similar 
ulations.

ntact One-Call (888-258-0808) and any utility companies 
ich do not subscribe to One-Call.

pect jobsite and perimeter for evidence of underground 
zards, such as:

Buried utility” notices

tility facilities without overhead lines

as or water meters

unction boxes

rop boxes

ight poles

anhole covers

unken ground

ve an experienced locating equipment operator sweep 

JOBSITE CLASSIFICA

Inspecting Jobsite
• Follow U.S. Department of La

and trenching (Part 1926, Sub
regulations.

• Contact One-Call (888-258-0
which do not subscribe to On

• Inspect jobsite and perimeter
hazards, such as:

– “Buried utility” notices

– Utility facilities without overh

– Gas or water meters

– Junction boxes

– Drop boxes

– Light poles

– Manhole covers

– Sunken ground

• Have an experienced locating
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ation

cording to underground hazards 

 doubt about jobsite classification, or if 
arked hazards, take steps outlined 
rds and classify jobsite before working.

then classify jobsite as . . .

ed electric

ral natural gas

is 

 dust

crystalline silica (quartz) dust

ther other
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Selecting a Classific

Jobsites are classified ac
present.

NOTICE: If you have any
jobsite might contain unm
previously to identify haza

If working . . .

within 10’ (3 m) of a buri
electric line

within 10’ (3 m) of a natu
gas line

in sand or granite which 
capable of producing 
crystalline silica (quartz)

within 10’ (3 m) of any o
hazard

Selecting a Classification

Jobsites are classified according to underground hazards 
present.

NOTICE: If you have any doubt about jobsite classification, or if 
jobsite might contain unmarked hazards, take steps outlined 
previously to identify hazards and classify jobsite before working.

If working . . . then classify jobsite as . . .

within 10’ (3 m) of a buried 
electric line

electric

within 10’ (3 m) of a natural 
gas line

natural gas

in sand or granite which is 
capable of producing 
crystalline silica (quartz) dust

crystalline silica (quartz) dust

within 10’ (3 m) of any other 
hazard

other
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Apply

Once c
taken.

Electr

In add
strike s

• Ex
be

• Ha
ele

Natura

In add
equipm
metho

• Expose lines by careful hand digging or soft excavation. Use 
beacon to track bore path.

• Have gas shut off while work is in progress. Have gas 
company test lines before returning them to service.

opriate for jobsite must be 

rilling system with an electric 
these methods.

igging or soft excavation. Use 

 work is in progress. Have 
fore returning them to service.

s

rilling system and positioning 
, use one or both of these 

• Expose lines by careful hand digging or soft excavation. Use 
beacon to track bore path.

• Have gas shut off while work is in progress. Have gas 
company test lines before returning them to service.
ing Precautions

lassified, precautions appropriate for jobsite must be 

ic Jobsite Precautions

ition to using a directional drilling system with an electric 
ystem, use one or both of these methods.

pose line by careful hand digging or soft excavation. Use 
acon to track bore path.

ve service shut down while work is in progress. Have 
ctric company test lines before returning them to service.

l Gas Jobsite Precautions

ition to using a directional drilling system and positioning 
ent upwind from gas lines, use one or both of these 

ds.

Applying Precautions

Once classified, precautions appr
taken.

Electric Jobsite Precautions

In addition to using a directional d
strike system, use one or both of 

• Expose line by careful hand d
beacon to track bore path.

• Have service shut down while
electric company test lines be

Natural Gas Jobsite Precaution

In addition to using a directional d
equipment upwind from gas lines
methods.
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z) Dust Precautions

idelines for exposure to crystalline silica 
r drilling through material that might 
rystalline silica (quartz).

ns

rent methods to safely avoid other 
lk with those knowledgeable about 
site to determine which precautions 
hould be attempted.
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Crystalline Silica (Quart

Follow OSHA or other gu
when trenching, sawing o
produce dust containing c

Other Jobsite Precautio

You may need to use diffe
underground hazards. Ta
hazards present at each 
should be taken or if job s

Crystalline Silica (Quartz) Dust Precautions

Follow OSHA or other guidelines for exposure to crystalline silica 
when trenching, sawing or drilling through material that might 
produce dust containing crystalline silica (quartz).

Other Jobsite Precautions

You may need to use different methods to safely avoid other 
underground hazards. Talk with those knowledgeable about 
hazards present at each site to determine which precautions 
should be taken or if job should be attempted.
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SAF

These
pages
harmfu
see th
carefu
STAKE

Watch
CAUT

which,

if not a

if not a

Watch for two other words: NOTICE and IMPORTANT.

NOTICE can keep you from doing something that might damage 
the machine or someone’s property. It can also alert you against 
unsafe

IMPOR
easier

SIFICATIONS

s defined on the following 
o situations which could be 
 or your equipment. When you 
book or on the machine, 
ctions. YOUR SAFETY IS AT 

els: DANGER, WARNING and 
l means.

inently hazardous situation 
 death or serious injury.

tially hazardous situation which, 
th or serious injury.

tially hazardous situation which, 
r or moderate injury.

Watch for two other words: NOTICE and IMPORTANT.

NOTICE can keep you from doing something that might damage 
the machine or someone’s property. It can also alert you against 

etter job or make your job 
 practices.

TANT can help you do a better job or make your job 
 in some way.

unsafe practices.

IMPORTANT can help you do a b
easier in some way.
ETY ALERT CLASSIFICATIONS

 classifications and the icons defined on the following 
 work together to alert you to situations which could be 
l to you, jobsite bystanders or your equipment. When you 

ese words and icons in the book or on the machine, 
lly read and follow all instructions. YOUR SAFETY IS AT 
.

 for the three safety alert levels: DANGER, WARNING and 
ION. Learn what each level means.

indicates an imminently hazardous situation 
 if not avoided, will result in death or serious injury.

indicates a potentially hazardous situation which, 
voided, could result in death or serious injury.

indicates a potentially hazardous situation which, 
voided, may result in minor or moderate injury.

SAFETY ALERT CLAS

These classifications and the icon
pages work together to alert you t
harmful to you, jobsite bystanders
see these words and icons in the 
carefully read and follow all instru
STAKE.

Watch for the three safety alert lev
CAUTION. Learn what each leve

indicates an imm
which, if not avoided, will result in

indicates a poten
if not avoided, could result in dea

indicates a poten
if not avoided, may result in mino
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Turning shaft will kill you or crush 
 Stay away.

Electric shock. Contacting electric 
use death or serious injury. Know 
lines and stay away.

Deadly gases. Lack of oxygen or 
f gas will cause sickness or death. 
ntilation.
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SAFETY ALERTS

arm or leg.

lines will ca
location of 

presence o
Provide ve

SAFETY ALERTS

Turning shaft will kill you or crush 
arm or leg. Stay away.

Electric shock. Contacting electric 
lines will cause death or serious injury. Know 
location of lines and stay away.

Deadly gases. Lack of oxygen or 
presence of gas will cause sickness or death. 
Provide ventilation.
Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.

Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.
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Jobsite hazards 
ld cause death or serious injury. 
 correct equipment and work 
hods. Use and maintain proper 
ty equipment.

Crushing weight 
ld cause death or serious injury. 
 proper procedures and 
ipment or stay away.

Moving parts 
uld cut off hand or foot. Stay 
ay.
Jobsite hazards 
could cause death or serious injury. 
Use correct equipment and work 
methods. Use and maintain proper 
safety equipment.

Crushing weight 
could cause death or serious injury. 
Use proper procedures and 
equipment or stay away.

Moving parts 
could cut off hand or foot. Stay 
away.

cou
Use
met
safe

cou
Use
equ

co
aw
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Explosion possible. Serious injury 
nt damage could occur. Follow 
arefully.

Incorrect procedures could result 
jury, or property damage. Learn to use 
 correctly.

Looking into fiber optic cable could 
rmanent vision damage. Do not look 
f fiber optic or unidentified cable.

Fluid or air 
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or equipme
directions c

in death, in
equipment

result in pe
into ends o

Explosion possible. Serious injury 
or equipment damage could occur. Follow 
directions carefully.

Incorrect procedures could result 
in death, injury, or property damage. Learn to use 
equipment correctly.

Looking into fiber optic cable could 
result in permanent vision damage. Do not look 
into ends of fiber optic or unidentified cable.

Fluid or air 

pressure could pierce skin and 
cause injury or death. Stay away.

pressure could pierce skin and 
cause injury or death. Stay away.
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work as described in instructions, stop machine 
and have it serviced.

e or explosion possible. Fumes 
use burns. No smoking, no 

ving traffic - hazardous 
serious injury could result. 
les, wear high visibility clothing, 
rning signs.

t pressurized cooling system 
rious burns. Allow to cool 

proper control function could 
ious injury. If control does not 

work as described in instructions, stop machine 
and have it serviced.
Fire or explosion possible. Fumes 
could ignite and cause burns. No smoking, no 
flame, no spark.

Moving traffic - hazardous 
situation. Death or serious injury could result. 
Avoid moving vehicles, wear high visibility clothing, 
post appropriate warning signs.

Hot pressurized cooling system 
fluid could cause serious burns. Allow to cool 
before servicing.

Improper control function could 
cause death or serious injury. If control does not 

Fir
could ignite and ca
flame, no spark.

Mo
situation. Death or 
Avoid moving vehic
post appropriate wa

Ho
fluid could cause se
before servicing.

Im
cause death or ser
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Flying objects may cause injury. 
 hat and safety glasses.

Hot parts may cause burns. Do not 
cool.

Exposure to high noise levels may 
ing loss. Wear hearing protection.

Fall possible. Slips or trips may 
ury. Keep area clean.
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Wear hard

touch until 

cause hear

result in inj

Flying objects may cause injury. 
Wear hard hat and safety glasses.

Hot parts may cause burns. Do not 
touch until cool.

Exposure to high noise levels may 
cause hearing loss. Wear hearing protection.

Fall possible. Slips or trips may 
result in injury. Keep area clean.
Battery acid may cause burns. 
Avoid contact.

Improper handling or use of 
may result in illness, injury, or 
 damage. Follow instructions on labels 
erial safety data sheets (MSDS).

Battery acid may cause burns. 
Avoid contact.
chemicals 
equipment
and in mat

Improper handling or use of 
chemicals may result in illness, injury, or 
equipment damage. Follow instructions on labels 
and in material safety data sheets (MSDS).
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PREPARATION

ATION

efore the bore. The first step in planning 
lready available about the job and 

r plans and make sure you have taken 
backreaming and pullback into account. 
ut existing or planned structures, 
ork that may be taking place at the 

ilar services and have existing lines 
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GATHER INFORM

A successful job begins b
is reviewing information a
jobsite.

Job Plan

Review blueprints or othe
bore enlargement during 
Check for information abo
elevations, or proposed w
same time.

One-Call Services

Call area One-Call or sim

PREPARATION

GATHER INFORMATION

A successful job begins before the bore. The first step in planning 
is reviewing information already available about the job and 
jobsite.

Job Plan

Review blueprints or other plans and make sure you have taken 
bore enlargement during backreaming and pullback into account. 
Check for information about existing or planned structures, 
elevations, or proposed work that may be taking place at the 
same time.

One-Call Services

Call area One-Call or similar services and have existing lines 

located and marked. Call any utilities in your area that do not 
subscribe to One-Call.

Pullback Material

Ask for a sample of the material you will be pulling back. Check 
its weight and stiffness. Contact the manufacturer for bend radius 
information. Check that you have appropriate pullback devices.

other traffic area, contact local 
rocedures and regulations.

s

ers for local emergency and medical 
that you will have access to a telephone.

located and marked. Call any utilities in your area that do not 
subscribe to One-Call.

Pullback Material

Ask for a sample of the material you will be pulling back. Check 
its weight and stiffness. Contact the manufacturer for bend radius 
information. Check that you have appropriate pullback devices.
Traffic Control

If working near a road or 
authorities about safety p

Emergency Service

Have the telephone numb
facilities on hand. Check 

Traffic Control

If working near a road or other traffic area, contact local 
authorities about safety procedures and regulations.

Emergency Services

Have the telephone numbers for local emergency and medical 
facilities on hand. Check that you will have access to a telephone.
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INSP

Inspec
followi

• Ov

• Ch

• Ob

• Sig

• Tr

• Ac

• So

• W

• So

Take s
determ

 equipment. Check for the 

 hills or open trenches

railroad crossings, or streams

Y)

e (rebar, railroad tracks, etc.)

cations along bore path to 
r combinations.
ECT SITE

t jobsite before transporting equipment. Check for the 
ng:

erall grade or slope

anges in elevation such as hills or open trenches

stacles such as buildings, railroad crossings, or streams

ns of utilities (See SAFETY)

affic

cess

il type and condition

ater supply

urces of locator interference (rebar, railroad tracks, etc.)

oil samples from several locations along bore path to 
ine best bit and backreamer combinations.

INSPECT SITE

Inspect jobsite before transporting
following:

• Overall grade or slope

• Changes in elevation such as

• Obstacles such as buildings, 

• Signs of utilities (See SAFET

• Traffic

• Access

• Soil type and condition

• Water supply

• Sources of locator interferenc

Take soil samples from several lo
determine best bit and backreame
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d classify jobsite. See SAFETY.

Jobsite hazards 
could cause death or serious injury. 
Use correct equipment and work 
methods. Use and maintain proper 
safety equipment.

tive equipment including hard hat, 
hearing protection.

r loose clothing.

ompanies which do not subscribe to 

notification regulations before digging or 
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Identify Hazards

Identify safety hazards an

NOTICES:

• Wear personal protec
safety eye wear, and 

• Do not wear jewelry o

• Notify One-Call and c
One-Call.

• Comply with all utility 
drilling.

Identify Hazards

Identify safety hazards and classify jobsite. See SAFETY.

Jobsite hazards 
could cause death or serious injury. 
Use correct equipment and work 
methods. Use and maintain proper 
safety equipment.

NOTICES:

• Wear personal protective equipment including hard hat, 
safety eye wear, and hearing protection.

• Do not wear jewelry or loose clothing.

• Notify One-Call and companies which do not subscribe to 
One-Call.

• Comply with all utility notification regulations before digging or 
drilling.
• Verify location of previously marked underground hazards.

• Mark jobsite clearly and keep spectators away.

Remember, jobsite is classified by hazards in place -- not by 
line being installed.

• Verify location of previously marked underground hazards.

• Mark jobsite clearly and keep spectators away.

Remember, jobsite is classified by hazards in place -- not by 
line being installed.
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Selec

Select
when s

Slope

Fluid s
slope w
out of 

Traffic

Vehicle
equipm
equipm

Space

Check
gradua

Check
Strike 

Comfort

Consider shade, wind, fumes, and other site features.

Drill downhill when possible so fluid will flow away from drilling 
unit.

s

g point. Consider the following 

 a level site. Consider how 
, bending pipe, and fluid flow 

t be a safe distance from drilling 
) buffer zone around 

ints allow enough space for 
um Setback" in this chapter.

 to work and to set up Electric 

Comfort

Consider shade, wind, fumes, and other site features.

Drill downhill when possible so fluid will flow away from drilling 
unit.
t Start and End Points

 one end to use as a starting point. Consider the following 
electing a starting point:

ystem should be parked on a level site. Consider how 
ill affect drilling unit set-up, bending pipe, and fluid flow 

hole.

 and pedestrian traffic must be a safe distance from drilling 
ent. Allow at least 10’ (3 m) buffer zone around 
ent.

 that starting and ending points allow enough space for 
l pipe bending. See "Minimum Setback" in this chapter.

 that there is enough space to work and to set up Electric 
System.

Select Start and End Point

Select one end to use as a startin
when selecting a starting point:

Slope

Fluid system should be parked on
slope will affect drilling unit set-up
out of hole.

Traffic

Vehicle and pedestrian traffic mus
equipment. Allow at least 10’ (3 m
equipment.

Space

Check that starting and ending po
gradual pipe bending. See "Minim

Check that there is enough space
Strike System.
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H

 to end, must be planned before drilling 
 marked on ground with spray paint or 
for operator reference.

nsult an engineer. Have jobsite 
alculated. Be sure engineer knows 
d limits of drill pipe and pullback 
d location of all underground utilities.

s, bore will be limited by four 
nded bend limits, entry pitch, minimum 
pth. Recommended bend limits must be 
nd, not just during bore entry.
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PLAN BORE PAT

The bore path, from entry
begins. Bore path can be
flags, or written on paper 

For complicated bores, co
surveyed and bore path c
minimum entry pitch, ben
material, pipe lengths, an

For less complicated path
measurements: recomme
setback, and minimum de
considered during any be

PLAN BORE PATH

The bore path, from entry to end, must be planned before drilling 
begins. Bore path can be marked on ground with spray paint or 
flags, or written on paper for operator reference.

For complicated bores, consult an engineer. Have jobsite 
surveyed and bore path calculated. Be sure engineer knows 
minimum entry pitch, bend limits of drill pipe and pullback 
material, pipe lengths, and location of all underground utilities.

For less complicated paths, bore will be limited by four 
measurements: recommended bend limits, entry pitch, minimum 
setback, and minimum depth. Recommended bend limits must be 
considered during any bend, not just during bore entry.
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Reco

Thoug
recom
This d

JT402
(57.9 m
exit or
and ap

Use A
limits a

NOTIC
damag

t

igned to bend, bending beyond 
mage that might not be seen. 
d to sudden pipe failure.

 tested bend radius of 190’ 
nd, whether during entry and 
’ (57.9 m) of forward distance 
of pipe.

, to keep bends within bend 
s no more than 7% per pipe.

rply than recommended will 
er time.
mmended Bend Limit

h Ditch Witch pipes are designed to bend, bending beyond 
mended limits will cause damage that might not be seen. 
amage adds up and can lead to sudden pipe failure.

0 Mach 1 drill pipes have a tested bend radius of 190’ 
), meaning a 90 degree bend, whether during entry and 

 when turning, requires 190’ (57.9 m) of forward distance 
proximately 298’ (90.8 m) of pipe.

PPENDIX, sections A and B, to keep bends within bend 
nd make sure pitch changes no more than 7% per pipe.

E: Bending pipe more sharply than recommended will 
e pipe and cause failure over time.

Recommended Bend Limi

Though Ditch Witch pipes are des
recommended limits will cause da
This damage adds up and can lea

JT4020 Mach 1 drill pipes have a
(57.9 m), meaning a 90 degree be
exit or when turning, requires 190
and approximately 298’ (90.8 m) 

Use APPENDIX, sections A and B
limits and make sure pitch change

NOTICE: Bending pipe more sha
damage pipe and cause failure ov
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slope compared to slope of ground. 

ined two ways:

round and read pitch. Lay pitch beacon 
d pitch. Subtract ground pitch from drill-

 to front 
sure from 

f frame (B). 
ement from 
 get rise. 

tween front 
t run (C). 
 multiply by 

om1524.tif
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Entry Pitch

Entry pitch is drilling unit 

Entry pitch can be determ

1. Lay pitch beacon on g
on drilling unit and rea
ing unit pitch.

2. Measure from ground
end of frame (A). Mea
ground to back end o
Subtract front measur
back measurement to
Measure distance be
and back points to ge
Divide rise by run and
100 to get pitch. 

B AÐ( )
x 100

C

Entry Pitch

Entry pitch is drilling unit slope compared to slope of ground. 

Entry pitch can be determined two ways:

1. Lay pitch beacon on ground and read pitch. Lay pitch beacon 
on drilling unit and read pitch. Subtract ground pitch from drill-
ing unit pitch.

2. Measure from ground to front 
end of frame (A). Measure from 
ground to back end of frame (B). 
Subtract front measurement from 
back measurement to get rise. 
Measure distance between front 
and back points to get run (C). 
Divide rise by run and multiply by 
100 to get pitch. om1524.tif

B AÐ( )
x 100

C

3. A shallow entry pitch allows you to reach horizontal sooner 
and with less bending. Increasing entry pitch makes bore 
path longer and deeper.

3. A shallow entry pitch allows you to reach horizontal sooner 
and with less bending. Increasing entry pitch makes bore 
path longer and deeper.
om1521.pcxom1521.pcx
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Minim

Setbac
too sm
damag

To det
chart i
then m

A. Proper setback    B. Setback too small

om1522.t

 to horizontal (A). If setback is 
eded and pipe can be 

k for your required depth, use 
nd entry pitch you will be using, 

A. Proper setback    B. Setback too small
um Setback

k is the distance from entry to horizontal (A). If setback is 
all (B), bend limits are exceeded and pipe can be 
ed.

ermine the minimum setback for your required depth, use 
n APPENDIX, section B. Find entry pitch you will be using, 
inimum setback.

if

Minimum Setback

Setback is the distance from entry
too small (B), bend limits are exce
damaged.

To determine the minimum setbac
chart in APPENDIX, section B. Fi
then minimum setback.

om1522.tif
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nt gradually, entry pitch and bend limits 
pipe will be when it reaches horizontal. 
IX, section B, to determine minimum 

entry pitch. To increase depth, increase 

 pitch that will take you to desired depth, 
PPENDIX, section B. Then find 
d entry pitch.
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Minimum Depth

Because pipe must be be
determine how deep the 
Use the chart in APPEND
depth for your job.

To reduce depth, reduce 
entry pitch and setback.

To find setback and entry
locate depth on chart in A
corresponding setback an

Minimum Depth

Because pipe must be bent gradually, entry pitch and bend limits 
determine how deep the pipe will be when it reaches horizontal. 
Use the chart in APPENDIX, section B, to determine minimum 
depth for your job.

To reduce depth, reduce entry pitch. To increase depth, increase 
entry pitch and setback.

To find setback and entry pitch that will take you to desired depth, 
locate depth on chart in APPENDIX, section B. Then find 
corresponding setback and entry pitch.
om1523.pcxom1523.pcx
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CHE
EQU

Chec
• Re

• Be

• Tw

• Hy

• EZ

• An

• Bit

• Ad

• Ma

• W

• Fu

• Dr

• Fu

• Keys

• Backreamers, swivels, pulling devices

• Wash down hose and spray gun

• Duct tape

• Spray lubricant

• To

• Ele

• No

D PREPARE 

r with spare batteries

batteries

 spare batteries

essories

ngs

• Keys

• Backreamers, swivels, pulling devices

• Wash down hose and spray gun

• Duct tape

• Spray lubricant

nd gloves
ol joint compound

ctrically insulating boots and gloves

tepad and pencil

• Tool joint compound

• Electrically insulating boots a

• Notepad and pencil
CK SUPPLIES AND PREPARE 
IPMENT

k Supplies
ceiver/transmitter or tracker with spare batteries

acons with new and spare batteries

o-way radios with new and spare batteries

draulic wrench

-Connect/transition sub

choring equipment and accessories

s, screens, nozzles

apters, pipe, beacon housings

rking flags or paint

ater and additional hoses

el

illing fluid additives

ses

CHECK SUPPLIES AN
EQUIPMENT

Check Supplies
• Receiver/transmitter or tracke

• Beacons with new and spare 

• Two-way radios with new and

• Hydraulic wrench

• EZ-Connect/transition sub

• Anchoring equipment and acc

• Bits, screens, nozzles

• Adapters, pipe, beacon housi

• Marking flags or paint

• Water and additional hoses

• Fuel

• Drilling fluid additives

• Fuses
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Prepare Equipment

Check levels:

• Fuel

• Hydraulic fluid

• Engine coolant

• Battery charge

• Engine oil 

Check condition and fu

• Drive chains

• Filters (air, oil, hydrau

• Fluid pump

• Couplers

• Tires and tracks

Prepare Equipment

Check levels:

• Fuel

• Hydraulic fluid

• Engine coolant

• Battery charge

• Engine oil 

Check condition and function:

• Drive chains

• Filters (air, oil, hydraulic)

• Fluid pump

• Couplers

• Tires and tracks
• Centrifugal pump

• Drilling fluid mixer

• Hoses and valves

• Water tanks

• Centrifugal pump

• Drilling fluid mixer

• Hoses and valves

• Water tanks
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PRE

NOTIC

• If j
un

• Cu
lin

Mark

Mark y
or pain

Jobsite hazards 
cause death or serious injury. 
orrect equipment and work 
ds. Use and maintain proper 
 equipment.

estion or if the possibility of 
ts, classify jobsite as electric.

n cause electrocution. Expose 

all located utility lines with flags 
PARE JOBSITE

Jobsite hazards 
could cause death or serious injury. 
Use correct equipment and work 
methods. Use and maintain proper 
safety equipment.

ES:

obsite classification is in question or if the possibility of 
marked electric utilities exists, classify jobsite as electric.

tting high voltage cable can cause electrocution. Expose 
es by hand before digging.

 Bore Path

our planned bore path and all located utility lines with flags 
t. 

PREPARE JOBSITE

could 
Use c
metho
safety

NOTICES:

• If jobsite classification is in qu
unmarked electric utilities exis

• Cutting high voltage cable ca
lines by hand before digging.

Mark Bore Path

Mark your planned bore path and 
or paint. 



N 83

l, first pipe 

s not bent, 
o first pipe 
rface.

aining 
for straight 
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Prepare Entry Point

For bore to be successfu
must be straight.

To help ensure first pipe i
dig a small starting hole s
is drilled into a vertical su

To prevent bending or str
pipe, position drilling unit 
entry.

Prepare Entry Point

For bore to be successful, first pipe 
must be straight.

To help ensure first pipe is not bent, 
dig a small starting hole so first pipe 
is drilled into a vertical surface.

To prevent bending or straining 
pipe, position drilling unit for straight 
entry.
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REC

As the
and de
In add
rough 

The Su
plotting
Tracke
The sy

equipp
your D

e actual bore path. List pitch 
f description of the procedure. 
of the site and record depth and 

ystem is also available for 
th. It utilizes the Subsite 750 
eacon, and special software. 
 using a laptop computer 

r higher operating system. See 
.

ORD BORE PATH

 job is completed, record the actual bore path. List pitch 
pth of each joint and a brief description of the procedure. 

ition, draw a simple sketch of the site and record depth and 
location of pullback.

bsite Trac Management System is also available for 
 and tracking your bore path. It utilizes the Subsite 750 
r, 750 Display, a tracking beacon, and special software. 
stem can be run in the field using a laptop computer 

ed with the Windows® 95 or higher operating system. See 
itch Witch dealer for details.

RECORD BORE PATH

As the job is completed, record th
and depth of each joint and a brie
In addition, draw a simple sketch 
rough location of pullback.

The Subsite Trac Management S
plotting and tracking your bore pa
Tracker, 750 Display, a tracking b
The system can be run in the field

equipped with the Windows® 95 o
your Ditch Witch dealer for details
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TRANSPORTATION

Crushing weight. If load falls or 
uld kill or crush you. Use proper 
 and equipment or stay away.

d by 
er points 
e 
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moves it co
procedures

LIFT

Points

Lifting points are identifie
lifting decals. Lifting at oth
is unsafe and can damag
machinery.

TRANSPORTATION

Crushing weight. If load falls or 
moves it could kill or crush you. Use proper 
procedures and equipment or stay away.

LIFT

Points

Lifting points are identified by 
lifting decals. Lifting at other points 
is unsafe and can damage 
machinery.
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Proce

Drillin

Use a 
weight
before
memb

Pipe B

Use crane capable of supporting the equipment’s size and 
weight. See SPECIFICATIONS or measure and weigh equipment 
before lifting.

g the equipment’s size and 
 measure and weigh equipment 
ttach securely to cross 

Use crane capable of supporting the equipment’s size and 
weight. See SPECIFICATIONS or measure and weigh equipment 
before lifting.
dure 

g Unit

crane capable of supporting the equipment’s size and 
. See SPECIFICATIONS or measure and weigh equipment 
 lifting. Use four lift points. Attach securely to cross 
ers.

ox

Procedure 

Drilling Unit

Use a crane capable of supportin
weight. See SPECIFICATIONS or
before lifting. Use four lift points. A
members.

Pipe Box
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 and secure with lift pin (1) and lynch pin 

lifter on machine.

 (4) from top of pipe box (3). Insert pins 
pe box and secure with lynch pins.
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Removal

1. Insert lift pin block (2)
(6).

2. Raise pipe with pipe 

3. Remove support pins
under both ends of pi

Removal

1. Insert lift pin block (2) and secure with lift pin (1) and lynch pin 
(6).

2. Raise pipe with pipe lifter on machine.

3. Remove support pins (4) from top of pipe box (3). Insert pins 
under both ends of pipe box and secure with lynch pins.
4. Attach chain to lift pin block.

5. Loosen four pin retainer bolts, if 
used. Two bolts are located on 
each end of the pipe box.

6. Pull rear pins (5) and front pin (7) 
and lift box off drill frame.

4. Attach chain to lift pin block.

5. Loosen four pin retainer bolts, if 
used. Two bolts are located on 
each end of the pipe box.

6. Pull rear pins (5) and front pin (7) 
and lift box off drill frame.
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Loadin

1. Gu
fra

2. Ins

3. Tig
de
pip
on

4. Ra

5. Re
Sto

 pin on rear of pipeloader 
 frame.

).

 
d 

achine.

(4) from both ends of pipe box. 
 top of pipe box (3).
g

ide pipe box onto centering pin on rear of pipeloader 
me. Lower completely onto frame.

ert rear and front pins (5, 7).

hten four retainer bolts, if 
sired, to bolt pipe box onto 
e box. Two bolts are located 
 each end of the pipe box.

ise pipe with pipe lifter on machine.

move bottom support pins (4) from both ends of pipe box. 
re support pins in holes on top of pipe box (3).

Loading

1. Guide pipe box onto centering
frame. Lower completely onto

2. Insert rear and front pins (5, 7

3. Tighten four retainer bolts, if 
desired, to bolt pipe box onto
pipe box. Two bolts are locate
on each end of the pipe box.

4. Raise pipe with pipe lifter on m

5. Remove bottom support pins 
Store support pins in holes on
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fied by 
 to trailer 
nd can 

it at tiedown points. Make sure tiedowns 
ng.
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TIEDOWN

Points

Tiedown points are identi
tiedown decals. Securing
at other points is unsafe a
damage machinery.

Procedure

Loop tiedowns around un
are tight before transporti

TIEDOWN

Points

Tiedown points are identified by 
tiedown decals. Securing to trailer 
at other points is unsafe and can 
damage machinery.

Procedure

Loop tiedowns around unit at tiedown points. Make sure tiedowns 
are tight before transporting.
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OPE

To stee
instruc
desire

IMPOR
be don

To ste
push fo
or righ
steerin

To ste
left or 
steerin

TROL

t 
.

 
t 
 turn to left or right. For tight 
hen joystick reaches corner.

d, pull back and then move to 
lly turn to left or right. For tight 
hen joystick reaches corner.
RATE TRACK CONTROL

r drilling unit, follow  
tions for type of steering 
d.

TANT: Tight steering must 
e in low ground drive speed.

er while moving forward, 
rward and then move to left 

t. Drilling unit will gradually turn to left or right. For tight 
g, unit will counterrotate when joystick reaches corner.

er while moving backward, pull back and then move to 
right. Drilling unit will gradually turn to left or right. For tight 

g, unit will counterrotate when joystick reaches corner.

OPERATE TRACK CON

To steer drilling unit, follow  
instructions for type of steering 
desired.

IMPORTANT: Tight steering mus
be done in low ground drive speed

To steer while moving forward,
push forward and then move to lef
or right. Drilling unit will gradually
steering, unit will counterrotate w

To steer while moving backwar
left or right. Drilling unit will gradua
steering, unit will counterrotate w
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Crushing weight. If load falls or 
uld kill or crush you. Use proper 
 and equipment or stay away.

er on level ground.

 cause trailer swaying.

le before loading or unloading.

r
.

 pressure is at recommended level.
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HAUL

moves it co
procedures

NOTICES: 

• Load and unload trail

• Incorrect loading can

• Attach trailer to vehic

Loading onto Traile
1. Fasten trailer to truck

2. Check that trailer tire

HAUL

Crushing weight. If load falls or 
moves it could kill or crush you. Use proper 
procedures and equipment or stay away.

NOTICES: 

• Load and unload trailer on level ground.

• Incorrect loading can cause trailer swaying.

• Attach trailer to vehicle before loading or unloading.

Loading onto Trailer
1. Fasten trailer to truck.

2. Check that trailer tire pressure is at recommended level.
3. Fasten and adjust seat belt.

4. Move drilling unit to rear of trailer and align with ramps or 
center of trailer bed.

5. Ensure ground drive is in low speed, slow engine to idle, and 
slowly drive unit onto trailer.

ailer floor. 

ailer floor.

switch to center position and stop 
afely positioned on trailer bed.

illing unit where tiedown decals are 

3. Fasten and adjust seat belt.

4. Move drilling unit to rear of trailer and align with ramps or 
center of trailer bed.

5. Ensure ground drive is in low speed, slow engine to idle, and 
slowly drive unit onto trailer.
6. Lower stabilizers to tr

7. Lower drill frame to tr

8. Move drill/park/drive 
engine when unit is s

9. Attach tiedowns to dr
located.

6. Lower stabilizers to trailer floor. 

7. Lower drill frame to trailer floor.

8. Move drill/park/drive switch to center position and stop 
engine when unit is safely positioned on trailer bed.

9. Attach tiedowns to drilling unit where tiedown decals are 
located.
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Unloa
1. Lo

2. Re

3. Fa

4. Sta

5. Ra

6. Ra

7. En
slo

TOW

Point

Towing
towing
points 
damag

Procedure

Under normal conditions, drilling unit should not be towed. If  
towing is necessary:

•

•

•

•

speed, slow engine to idle, and 
r ramps.

Procedure

Under normal conditions, drilling unit should not be towed. If  
towing is necessary:

 at less than 1 mph (1.6 kph).

ed tow points facing towing 

rce of 1.5 times unit weight.

cks.
Tow for short distances at less than 1 mph (1.6 kph).

Attach chains to indicated tow points facing towing 
vehicle.

Use maximum towing force of 1.5 times unit weight.

Disengage power to tracks.

• Tow for short distances

• Attach chains to indicat
vehicle.

• Use maximum towing fo

• Disengage power to tra
ding from Trailer 
wer trailer or ramps.

move tiedowns.

sten and adjust seat belt.

rt engine.

ise stabilizers.

ise drill frame.

sure ground drive is in low speed, slow engine to idle, and 
wly back unit down trailer or ramps.

s

 points are identified by 
 decals. Towing at other 
may be unsafe and can 
e machinery.

Unloading from Trailer 
1. Lower trailer or ramps.

2. Remove tiedowns.

3. Fasten and adjust seat belt.

4. Start engine.

5. Raise stabilizers.

6. Raise drill frame.

7. Ensure ground drive is in low 
slowly back unit down trailer o

TOW

Points

Towing points are identified by 
towing decals. Towing at other 
points may be unsafe and can 
damage machinery.
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er, reverse small cover plate in center 
 drive.

 power is disengaged, unit has no 

. Towing
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To disengage track pow
of planetary on each track

IMPORTANT: When track
brakes.

A. Normal operation       B

To disengage track power, reverse small cover plate in center 
of planetary on each track drive.

IMPORTANT: When track power is disengaged, unit has no 
brakes.

A. Normal operation       B. Towing
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To atta
facing 

If back
option

Option
comm

Option
to towi

If fron
position, select drive mode, loop chain through tow point, and pull 
straight forward.

determine which points are 

g vehicle, choose option A or 

th tow points and attach to 
ull straight back.

ch tow point and attach chains 
ight back.

g vehicle, put cab in drive 
position, select drive mode, loop chain through tow point, and pull 
straight forward.
ch chains to tow points, determine which points are 
towing vehicle.

 tow points are facing towing vehicle, choose option A or 
 B.

 A: Loop chain through both tow points and attach to 
on cross member. Always pull straight back.

 B: Loop chain through each tow point and attach chains 
ng vehicle. Always pull straight back.

t tow points are facing towing vehicle, put cab in drive 

To attach chains to tow points, 
facing towing vehicle.

If back tow points are facing towin
option B.

Option A: Loop chain through bo
common cross member. Always p

Option B: Loop chain through ea
to towing vehicle. Always pull stra

If front tow points are facing towin
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SETUP

railer, following directions in 

 select drilling unit position and fluid unit 

L STRING

it
it. A variety of nozzles and bits are 
particular job conditions. See 
, for information about nozzles. 

itch dealer for more information.
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UNLOAD

1. Drive drilling unit off t
TRANSPORTATION.

2. Review bore plan and
position.

ASSEMBLE DRIL

Select Nozzle and B
1. Select nozzles and b

available to suit your 
APPENDIX, section D
Contact your Ditch W

SETUP

UNLOAD

1. Drive drilling unit off trailer, following directions in 
TRANSPORTATION.

2. Review bore plan and select drilling unit position and fluid unit 
position.

ASSEMBLE DRILL STRING

Select Nozzle and Bit
1. Select nozzles and bit. A variety of nozzles and bits are 

available to suit your particular job conditions. See 
APPENDIX, section D, for information about nozzles. 
Contact your Ditch Witch dealer for more information.
2. Insert nozzle (2) into beacon 
housing (1).

3. Attach bit (3) to beacon 
housing.

4. Install beacon, following beacon 
manufacturer’s instructions for:

• Battery replacement,

ing.

facturer’s 
beacon operation.

2. Insert nozzle (2) into beacon 
housing (1).

3. Attach bit (3) to beacon 
housing.

4. Install beacon, following beacon 
manufacturer's instructions for:

• Battery replacement,
• Beacon position

5. Follow beacon manu
instructions to check 

• Beacon positioning.

5. Follow beacon manufacturer’s 
instructions to check beacon operation.
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Attac
1. Re

2. Pu

3. Cl

4. Lu

5. Us

Attac

Machi

1. Pu

2. Cl

3. Us

rench. 

hten joint. 

hten joint. 
h Transition Sub
move pipe guides. 

ll transition sub into lower wrench. 

ose wrench.

be joints.

e full machine torque to tighten joint. 

h Beacon Housing 

ne Torque

ll tool into lower wrench. 

ose wrench.

e full machine torque to tighten joint. 

Attach Transition Sub
1. Remove pipe guides. 

2. Pull transition sub into lower w

3. Close wrench.

4. Lube joints.

5. Use full machine torque to tig

Attach Beacon Housing 

Machine Torque

1. Pull tool into lower wrench. 

2. Close wrench.

3. Use full machine torque to tig



97

 to first drill pipe and hand tighten.

Moving parts. Being struck by 
l kill or injure. Do not use drilling unit to 
e drill string when wrench is used.

join position.
JT4020 Mach 1 - SETUP
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HydraTong

1. Attach downhole tool

wrench wil
turn or mov

2. Attach HydraTong in 

HydraTong

1. Attach downhole tool to first drill pipe and hand tighten.

Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.

2. Attach HydraTong in join position.
• Attach chain tongs (1) to both sides of joint. Place tongs 
as close to joint as possible for maximum torque.

• Remove snapper pins (2) from slide pins (3), and insert 
slide pins into wrench handles (4).

 of hydraulic cylinder (5) to slide pins and 
ins.

• Attach chain tongs (1) to both sides of joint. Place tongs 
as close to joint as possible for maximum torque.

• Remove snapper pins (2) from slide pins (3), and insert 
slide pins into wrench handles (4).
• Attach each end
insert snapper p

• Attach each end of hydraulic cylinder (5) to slide pins and 
insert snapper pins.
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3. Co

•

•

4. Mo
sw

5. To
ha
pre

6. Mo
pre

7. Mo

8. Disconnect hoses and remove HydraTong components.

ck.

 pack to cylinder.

t battery.

 toward gauge and press power 

 continue tightening joint, move 
n back toward gauge, and then 

 decal to achieve proper 

l) position to relieve pressure.

8. Disconnect hoses and remove HydraTong components.
nnect HydraTong power pack.

Attach hoses from power pack to cylinder.

Attach leads (4) to 12 Volt battery.

ve shuttle valve handle (2) toward gauge and press power 
itch (1) to tighten joint. 

 reposition chain tongs and continue tightening joint, move 
ndle away from gauge, then back toward gauge, and then 
ss power switch.

nitor gauge (3) and refer to decal to achieve proper 
load.

ve handle to center (neutral) position to relieve pressure.

3. Connect HydraTong power pa

• Attach hoses from power

• Attach leads (4) to 12 Vol

4. Move shuttle valve handle (2)
switch (1) to tighten joint. 

5. To reposition chain tongs and
handle away from gauge, the
press power switch.

6. Monitor gauge (3) and refer to
preload.

7. Move handle to center (neutra



99

ne.

 front wrench.

ench.

tle stop is positioned correctly.

tor switch to lubricate threads in front 

tor switch to fill applicator at back of 

tch to grip pipe.

ttle switch to move pipe to spindle.
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Connect Drill Pipe
1. Start drilling unit engi

2. Align transition sub in

3. Clamp tool in front wr

4. Load pipe.

• Make sure shut

• Use pipe lubrica
wrench.

• Use pipe lubrica
pipeloader.

• Use gripper swi

• Use loader shu

Connect Drill Pipe
1. Start drilling unit engine.

2. Align transition sub in front wrench.

3. Clamp tool in front wrench.

4. Load pipe.

• Make sure shuttle stop is positioned correctly.

• Use pipe lubricator switch to lubricate threads in front 
wrench.

• Use pipe lubricator switch to fill applicator at back of 
pipeloader.

• Use gripper switch to grip pipe.

• Use loader shuttle switch to move pipe to spindle.
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5. Co

•

•

•

•

•

•

•

•

•

6. Slo

7. Di
fra

8. Tu

9. Reinstall blocks on guides.

ntil saver sub nears male pipe 

ge forward and rotate spindle 
ver sub.

 to relax grippers.

ntil front end of pipe is aligned 
 thread.

lowly rotate spindle and drill pipe 
 thread.

ise pipe that is in pipe box.

 grippers.

h to move shuttle back against 

wer pipe completely into shuttle.

 torque.

ove carriage back to top of 

9. Reinstall blocks on guides.
nnect pipe.

Move carriage forward until saver sub nears male pipe 
thread.

Continue to move carriage forward and rotate spindle 
until pipe screws into saver sub.

Use pipe gripper switch to relax grippers.

Move carriage forward until front end of pipe is aligned 
with transition sub male thread.

Use machine power to slowly rotate spindle and drill pipe 
onto transition sub male thread.

Use pipe lift switch to raise pipe that is in pipe box.

Use grip switch to open grippers.

Use loader shuttle switch to move shuttle back against 
shuttle stop.

Use pipe lift switch to lower pipe completely into shuttle.

wly tighten to full machine torque.

sengage front wrench and move carriage back to top of 
me.

rn off engine.

5. Connect pipe.

• Move carriage forward u
thread.

• Continue to move carria
until pipe screws into sa

• Use pipe gripper switch

• Move carriage forward u
with transition sub male

• Use machine power to s
onto transition sub male

• Use pipe lift switch to ra

• Use grip switch to open

• Use loader shuttle switc
shuttle stop.

• Use pipe lift switch to lo

6. Slowly tighten to full machine

7. Disengage front wrench and m
frame.

8. Turn off engine.
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ING UNIT AND FRAME

e drilling unit to appropriate distance 

to reach desired entry pitch.

l stabilizers begin to put pressure on 

increase entry pitch. If possible, keep 
oft soil conditions.
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POSITION DRILL

1. Start engine and mov
from start of bore.

2. Tilt frame as needed 

3. Lower stabilizers unti
ground.

4. Continue lowering to 
tracks on ground in s

POSITION DRILLING UNIT AND FRAME

1. Start engine and move drilling unit to appropriate distance 
from start of bore.

2. Tilt frame as needed to reach desired entry pitch.

3. Lower stabilizers until stabilizers begin to put pressure on 
ground.

4. Continue lowering to increase entry pitch. If possible, keep 
tracks on ground in soft soil conditions.
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ASS

Anytim
system
ESID c
barrier
meet t

• W
ins
req
vo

• Gl
ac

If work
approp

NOTIC
detect
has al

Read a
before each job.

FCC Statement

The Electric Strike System has been tested and found to comply with the limits for 
a Class A digital device, pursuant to Part 15 of the FCC rules. These limits are 
designe
equipme
uses an
accorda
commun
harmful 

Change
Machine

 STRIKE SYSTEM

electric jobsite, electric strike 
ested, and used. In addition to 
m includes bonding cables, 
 gloves. Boots and gloves must 

 of pants tucked completely 
lectric hazard protection 
991, when tested at 14,000 

 maximum use voltage, 
ion D120-87.

use gloves and boots with 

 not prevent electric strikes or 
 alarms are activated, a strike 
ment is electrified.

ETY. Review safety procedures 
before each job.

FCC Statement

The Electric Strike System has been tested and found to comply with the limits for 
a Class A digital device, pursuant to Part 15 of the FCC rules. These limits are 

 against harmful interference when the 
vironment. This equipment generates, 
rgy and, if not installed and used in 
se harmful interference to radio 
ent in a residential area could cause 
 required to correct at his own expense.

pproved in writing by The Charles 
uthority to operate this equipment.
d to provide reasonable protection against harmful interference when the 
nt is operated in a commercial environment. This equipment generates, 

d can radiate radio frequency energy and, if not installed and used in 
nce with the instructions, can cause harmful interference to radio 
ications. Operation of this equipment in a residential area could cause 
interference which the user will be required to correct at his own expense.

s or modifications not expressly approved in writing by The Charles 
 Works, Inc. may void the user’s authority to operate this equipment.

designed to provide reasonable protection
equipment is operated in a commercial en
uses and can radiate radio frequency ene
accordance with the instructions, can cau
communications. Operation of this equipm
harmful interference which the user will be

Changes or modifications not expressly a
Machine Works, Inc. may void the user’s a
EMBLE ELECTRIC STRIKE SYSTEM

e drilling unit is used in an electric jobsite, electric strike 
 must be properly set up, tested, and used. In addition to 
ontrol module, strike system includes bonding cables, 
s and protective boots and gloves. Boots and gloves must 
he following standards:

ear high-top boots with legs of pants tucked completely 
ide. Boots must meet the electric hazard protection 
uirements of ANSI Z-41, 1991, when tested at 14,000 

lts.

oves must have 17,000 AC maximum use voltage, 
cording to ASTM specification D120-87.

ing around higher voltage, use gloves and boots with 
riately higher ratings.

E: The strike system does not prevent electric strikes or 
 strikes before they occur. If alarms are activated, a strike 
ready occurred and equipment is electrified.

nd follow directions in SAFETY. Review safety procedures 

ASSEMBLE ELECTRIC

Anytime drilling unit is used in an 
system must be properly set up, t
ESID control module, strike syste
barriers and protective boots and
meet the following standards:

• Wear high-top boots with legs
inside. Boots must meet the e
requirements of ANSI Z-41, 1
volts.

• Gloves must have 17,000 AC
according to ASTM specificat

If working around higher voltage, 
appropriately higher ratings.

NOTICE: The strike system does
detect strikes before they occur. If
has already occurred and equip

Read and follow directions in SAF
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etector
to ground 
 from any 

 voltage 

 this test, see “Troubleshoot Strike 
CE. Do not drill until test is completed 

rther by simulating an electric strike 
imulator” in MAINTENANCE.)
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Assemble Voltage D
1. Drive voltage stake in

at least 6’ (2 m) away
part of system.

2. Clip voltage limiter to
stake.

Test Strike System

If system fails any part of
System” in MAINTENAN
successfully. 

You can also test ESID fu
(see “Use Electric Strike S

1. Turn on drilling unit.

Assemble Voltage Detector
1. Drive voltage stake into ground 

at least 6’ (2 m) away from any 
part of system.

2. Clip voltage limiter to voltage 
stake.

Test Strike System

If system fails any part of this test, see “Troubleshoot Strike 
System” in MAINTENANCE. Do not drill until test is completed 
successfully. 

You can also test ESID further by simulating an electric strike 
(see “Use Electric Strike Simulator” in MAINTENANCE.)

1. Turn on drilling unit.
2. ESID control module will perform internal tests which check 
everything but alarms and strobe.

3. If green OK indicator and electrical power supply indicator 
lights remain on, press self test button to perform total test of 
strike system. During this test:

• All lights should glow.

eadout should display numbers.

bes on all connected units should sound.

ul, OK indicator and electrical power 
 will remain on.

2. ESID control module will perform internal tests which check 
everything but alarms and strobe.

3. If green OK indicator and electrical power supply indicator 
lights remain on, press self test button to perform total test of 
strike system. During this test:

• All lights should glow.
• Alphanumeric r

• Alarms and stro

4. If this test is successf
supply indicator lights

• Alphanumeric readout should display numbers.

• Alarms and strobes on all connected units should sound.

4. If this test is successful, OK indicator and electrical power 
supply indicator lights will remain on.
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ANC

NOTIC

• Dr

• W
ins

• If y
gro

IMPOR
see “L
precau

NOTICE: Do not replace anchor collar bolt with 
one longer than original. Clothing could catch on 
turning shaft.

Crushing weight. If 
lls or moves, it could kill or 
you. Use proper procedures 
quipment or stay away.

 drilling.

 of pants completely tucked 

ors to full depth, drive optional 
 drilling unit.

g extra drill pipe piece by piece, 
 OPERATION for more 

rning shaft can kill you or crush 
ay.

NOTICE: Do not replace anchor collar bolt with 
one longer than original. Clothing could catch on 
turning shaft.
HOR

Crushing weight. If 
load falls or moves, it could kill or 
crush you. Use proper procedures 
and equipment or stay away.

ES:

ive anchors properly before drilling.

ear high-top boots with legs of pants completely tucked 
ide.

ou are not driving two anchors to full depth, drive optional 
und rod into soil away from drilling unit.

TANT: If you will be loading extra drill pipe piece by piece, 
oad Single Piece of Pipe” in OPERATION for more 
tions.

Turning shaft can kill you or crush 
arm or leg. Stay away.

ANCHOR

load fa
crush 
and e

NOTICES:

• Drive anchors properly before

• Wear high-top boots with legs
inside.

• If you are not driving two anch
ground rod into soil away from

IMPORTANT: If you will be loadin
see “Load Single Piece of Pipe” in
precautions.

Tu
arm or leg. Stay aw
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ailable. Choose the correct anchor type 
ns.

chor Driver
o top of 

Situation used

hard/soft rock, asphalt, concrete, 
cobble

soft soil to hard soil, soft rock; 
available in different sizes.
JT4020 Mach 1 - SETUP
ANCHOR
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Select Anchor

Many anchor types are av
based on jobsite conditio

Attach Anchor to An
1. Raise anchor driver t

anchor frame.

2. Pull collar (1) up.

Anchor type

3.5 inch cap bit

auger bit

Select Anchor

Many anchor types are available. Choose the correct anchor type 
based on jobsite conditions.

Attach Anchor to Anchor Driver
1. Raise anchor driver to top of 

anchor frame.

2. Pull collar (1) up.

Anchor type Situation used

3.5 inch cap bit hard/soft rock, asphalt, concrete, 
cobble

auger bit soft soil to hard soil, soft rock; 
available in different sizes.
3. Position lower part of anchor 
side 

2) into 
 anchor 
ks and 
ft.

3. Position lower part of anchor 

and anchor cap (3) in
anchor plate (4).

4. Guide top of anchor (
collar. Raise and turn
slightly until collar clic
locks onto anchor sha

and anchor cap (3) inside 
anchor plate (4).

4. Guide top of anchor (2) into 
collar. Raise and turn anchor 
slightly until collar clicks and 
locks onto anchor shaft.
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Drive

1. Ra

2. Us
gro

3. An

4. Re

5. To

•

•

•

•

•

•

6. Disconnect anchors from anchor drivers before drilling.

nchor frame.

t controls to drive anchor into 

firmly on centering cap.

hor.

r to use side anchor placement:

ct anchor shaft from anchor 

op 

 

e 

 
2 and 3.

6. Disconnect anchors from anchor drivers before drilling.
 Anchors

ise anchor shaft to top of anchor frame.

e anchor rotation and thrust controls to drive anchor into 
und. 

chor is set when cap rests firmly on centering cap.

peat process for other anchor.

 drive additional anchors, or to use side anchor placement:

Raise collar to disconnect anchor shaft from anchor 
driver. 

Raise anchor driver to top 
of anchor frame.

Remove spring clip from 
pin and remove pin.

Swing anchor driver to 
outer position.

Place pin in second hole 
and replace spring clip.

Attach anchor to anchor 
driver and repeat steps 2 and 3.

Drive Anchors

1. Raise anchor shaft to top of a

2. Use anchor rotation and thrus
ground. 

3. Anchor is set when cap rests 

4. Repeat process for other anc

5. To drive additional anchors, o

• Raise collar to disconne
driver. 

• Raise anchor driver to t
of anchor frame.

• Remove spring clip from
pin and remove pin.

• Swing anchor driver to 
outer position.

• Place pin in second hol
and replace spring clip.

• Attach anchor to anchor
driver and repeat steps 
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 SYSTEM

m mixing system to drilling fluid pump. 
r, non-collapsable hose is required.

een mixing 
ump. 
at drilling 
tion of the 
 positioning 
ixing unit 
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CONNECT FLUID

1. Connect fluid hose fro
A 3” (76 mm) or large

2. Install y-strainer betw
unit and drilling fluid p
Position strainer so th
fluid flows in the direc
arrow. In most cases,
strainer at outlet of m
gives best results.

CONNECT FLUID SYSTEM

1. Connect fluid hose from mixing system to drilling fluid pump. 
A 3” (76 mm) or larger, non-collapsable hose is required.

2. Install y-strainer between mixing 
unit and drilling fluid pump. 
Position strainer so that drilling 
fluid flows in the direction of the 
arrow. In most cases, positioning 
strainer at outlet of mixing unit 
gives best results.
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OPERATION

 operation. This section also covers 
automated pipeloader controls. 

ific situations, contact your Ditch Witch 

Jobsite hazards could cause death 
injury. Use correct equipment and work 
se and maintain proper safety 

.

g concrete containing sand or rock 
ult in exposure to silica dust. Use 

 other means to control dust. Silica dust 
nd is known to the State of California to 
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This section covers basic
operation of manual and 

For questions about spec
dealer.

or serious 
methods. U
equipment

NOTICE: Cutting or drillin
containing quartz may res
respirator, water spray or
can cause lung disease a
cause cancer.

OPERATION

This section covers basic operation. This section also covers 
operation of manual and automated pipeloader controls. 

For questions about specific situations, contact your Ditch Witch 
dealer.

Jobsite hazards could cause death 
or serious injury. Use correct equipment and work 
methods. Use and maintain proper safety 
equipment.

NOTICE: Cutting or drilling concrete containing sand or rock 
containing quartz may result in exposure to silica dust. Use 
respirator, water spray or other means to control dust. Silica dust 
can cause lung disease and is known to the State of California to 
cause cancer.
Improper control function could 
cause death or serious injury. If control does not 
work as described in instructions, stop machine 
and have it serviced.

Crushing weight. If load falls or 
ould kill or crush you. Use proper 
 and equipment or stay away.

unit properly before drilling.

N: Push engine stop button or turn 
ition.

Improper control function could 
cause death or serious injury. If control does not 
work as described in instructions, stop machine 
and have it serviced.
moves, it c
procedures

NOTICE: Anchor drilling 

EMERGENCY SHUTDOW
ignition switch to stop pos

Crushing weight. If load falls or 
moves, it could kill or crush you. Use proper 
procedures and equipment or stay away.

NOTICE: Anchor drilling unit properly before drilling.

EMERGENCY SHUTDOWN: Push engine stop button or turn 
ignition switch to stop position.
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OPE

Over

This m
power
mode 

When 
light on
disable

Troub
whethe
comm
display
canno
Tracke
function. 

IMPORTANT: Tracker operator cannot disable thrust and rotation 
from tracker with tracker control key installed in drilling unit and 
turned to disable position.

ONTROL MODE

orrect procedures could result 
roperty damage. Learn to use 
.

erator to disable hydraulic 
tation within 16 seconds. This 
otation immediately.

nications cease, tracker control 
nd thrust and rotation will be 

d rotation do not work, check 
illing unit is on. If it is, 
ped between tracker and 
ct code. If communication 
 control key on drilling unit. 
 thrust and rotation will 

function. 

IMPORTANT: Tracker operator cannot disable thrust and rotation 
from tracker with tracker control key installed in drilling unit and 
turned to disable position.
RATE TRACKER CONTROL MODE

view

Incorrect procedures could result 
in death, injury, or property damage. Learn to use 
equipment correctly.

ode allows 750 Tracker operator to disable hydraulic 
 to drilling unit thrust and rotation within 16 seconds. This 
will not stop thrust and rotation immediately.

tracker and display communications cease, tracker control 
 drilling unit will come on and thrust and rotation will be 
d. 

leshooting tip: If thrust and rotation do not work, check 
r tracker control light on drilling unit is on. If it is, 

unication has probably stopped between tracker and 
 or tracker is set to incorrect code. If communication 

t be restored, install tracker control key on drilling unit. 
r control light will go off and thrust and rotation will 

OPERATE TRACKER C

Overview

Inc
in death, injury, or p
equipment correctly

This mode allows 750 Tracker op
power to drilling unit thrust and ro
mode will not stop thrust and r

When tracker and display commu
light on drilling unit will come on a
disabled. 

Troubleshooting tip: If thrust an
whether tracker control light on dr
communication has probably stop
display or tracker is set to incorre
cannot be restored, install tracker
Tracker control light will go off and
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ress and 
 to display 
 Display.

and check four-digit display code.

ight button and press mode to review and 
e.

ntinue to hold down fore/aft/left/right 
ode.

 to advance 
 and use 
JT4020 Mach 1 - OPERATION
OPERATE TRACKER CONTROL MODE

JT4020 Mach 1 - OPERATION 111
OPERATE TRACKER CONTROL MODE

Operation
1. Turn on drilling unit. P

hold download button
serial number on 750

2. Turn on 750 Tracker 

• Hold fore/aft/left/r
start sending cod

IMPORTANT: Co
button to adjust c

• Use on/off button
first two digits (1)

Operation
1. Turn on drilling unit. Press and 

hold download button to display 
serial number on 750 Display.

2. Turn on 750 Tracker and check four-digit display code.

• Hold fore/aft/left/right button and press mode to review and 
start sending code.

IMPORTANT: Continue to hold down fore/aft/left/right 
button to adjust code.

• Use on/off button to advance 
first two digits (1) and use 
depth button to lower first two 
digits.

• Use up arrow button to 
advance last two digits (2) and 
use down arrow to lower last 
two digits.

• Press and hold button to 
 value 

depth button to lower first two 
digits.

• Use up arrow button to 
advance last two digits (2) and 
use down arrow to lower last 
two digits.

• Press and hold button to 

advance or lower
quickly.

advance or lower value 
quickly.
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3. Re
fro
tra

4. Dr
en

5. Tu
se
on
hy
rot

6. Ch

7. If y
en
lig
fun

If y
co
wi

) 

.

ead 
d.

(2) 
d 

 

er’s path, turn on tracker and 
er 8-16 seconds, tracker control 
and thrust and rotation will 

reamer’s path, install tracker 
cker control light on drilling unit 

tion will function.
move tracker control key (1) 
m drilling unit and keep in 
cker operator’s possession.

ill and track bore until drill head 
ters target pit or exits ground.

rn off tracker. After 8-16 
conds, tracker control light (2) 
 drilling unit will come on and 
draulic power to thrust and 
ation will be disabled.

ange downhole tools.

ou are tracking backreamer’s path, turn on tracker and 
able code transmission. After 8-16 seconds, tracker control 
ht on drilling unit will go off and thrust and rotation will 
ction.

ou are not tracking backreamer’s path, install tracker 
ntrol key on drilling unit. Tracker control light on drilling unit 
ll go off and thrust and rotation will function.

3. Remove tracker control key (1
from drilling unit and keep in 
tracker operator’s possession

4. Drill and track bore until drill h
enters target pit or exits groun

5. Turn off tracker. After 8-16 
seconds, tracker control light 
on drilling unit will come on an
hydraulic power to thrust and
rotation will be disabled.

6. Change downhole tools.

7. If you are tracking backream
enable code transmission. Aft
light on drilling unit will go off 
function.

If you are not tracking back
control key on drilling unit. Tra
will go off and thrust and rota
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IAGE CONTROL

eight 
 four basic 
. The 
arize 
 control is 
n.

akeup).
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OPERATE CARR

The carriage control has 
positions which allow the
functions to be combined
descriptions below summ
functions that occur when
put at a combined positio

Moves carriage forward.
Rotates pipe clockwise (m

Moves carriage forward.

OPERATE CARRIAGE CONTROL

The carriage control has eight 
positions which allow the four basic 
functions to be combined. The 
descriptions below summarize 
functions that occur when control is 
put at a combined position.

Moves carriage forward.
Rotates pipe clockwise (makeup).

Moves carriage forward.

Rotates pipe counterclockwise.

Moves carriage backward.
Rotates pipe counterclockwise (breakout).

.

Rotates pipe counterclockwise.

Moves carriage backward.
Rotates pipe counterclockwise (breakout).
Moves carriage backward
Rotates pipe clockwise.

Moves carriage backward.
Rotates pipe clockwise.
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STA

1. Sta
wa

IM
dri

2. En
Co

3. Pr
thr

4. Pr
flu

luid unit. Allow both engines to 

xture of drilling fluid matches 

f desired (see “Operate Tracker 

le switch until engine is at full 

pump switch until pipe fills and 
RT SYSTEM

rt drilling unit and remote fluid unit. Allow both engines to 
rm up. 

PORTANT: Ensure that mixture of drilling fluid matches 
lling conditions.

able tracker control mode if desired (see “Operate Tracker 
ntrol Mode”).

ess top of drilling unit throttle switch until engine is at full 
ottle.

ess and hold quick fill fluid pump switch until pipe fills and 
id pressure begins to rise.

START SYSTEM

1. Start drilling unit and remote f
warm up. 

IMPORTANT: Ensure that mi
drilling conditions.

2. Enable tracker control mode i
Control Mode”).

3. Press top of drilling unit thrott
throttle.

4. Press and hold quick fill fluid 
fluid pressure begins to rise.
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E

Turning shaft can kill you or crush 
 Stay away.

st 10’ (3 m) away from turning drill string.

ly. Forcing can bend string. Do not use 

Jobsite hazards 
could cause death or serious injury. 
Use correct equipment and work 
methods. Use and maintain proper 
safety equipment.
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DRILL FIRST PIP

arm or leg.

NOTICES:

• Keep everyone at lea

• Push rod or pipe slow
bent rod or pipe.

DRILL FIRST PIPE

Turning shaft can kill you or crush 
arm or leg. Stay away.

NOTICES:

• Keep everyone at least 10’ (3 m) away from turning drill string.

• Push rod or pipe slowly. Forcing can bend string. Do not use 
bent rod or pipe.

Jobsite hazards 
could cause death or serious injury. 
Use correct equipment and work 
methods. Use and maintain proper 
safety equipment.
1. Visually check for drilling fluid flow. 

2. Choose clock position.

3. Slowly move carriage forward. Drill first pipe as straight as 
possible.

4. Monitor gauges.

1. Visually check for drilling fluid flow. 

2. Choose clock position.

3. Slowly move carriage forward. Drill first pipe as straight as 
possible.

4. Monitor gauges.
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ADD

NOTIC
end of
Clamp
wrench
(2) as 

IMPOR
positio
alignm
behind

IMPORTANT: Use alignment pin to 
position carriage every time a pipe 
joint is broken out to ensure pipe 
will go

rning shaft can kill you or crush 
ay.

le 
 
en 

h 

IMPORTANT: Use alignment pin to 
position carriage every time a pipe 
joint is broken out to ensure pipe 
 into pipe box. will go into pipe box.
 PIPE

Turning shaft can kill you or crush 
arm or leg. Stay away.

E: Do not clamp near female 
 pipe or it will be damaged. 
 on pipe when joint is between 
es but as near front wrench 

possible.

TANT: Joint is properly 
ned for clamping when 
ent pin becomes visible 
 rear wrench.

ADD PIPE

Tu
arm or leg. Stay aw

NOTICE: Do not clamp near fema
end of pipe or it will be damaged.
Clamp on pipe when joint is betwe
wrenches but as near front wrenc
(2) as possible.

IMPORTANT: Joint is properly 
positioned for clamping when 
alignment pin becomes visible 
behind rear wrench.
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ontrols
nit throttle switch until engine is at full 

ub.

when joint 
b and pipe 
2) and rear 

nch.

.

 and slowly move carriage back as 

 move carriage to back of frame.

 stop is properly positioned on 
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Manual Pipeloader C
1. Press top of drilling u

throttle.

2. Break joint at saver s

• Release joystick 
between saver su
is between front (
(1) wrenches.

• Locate drill head.

• Engage front wre

• Rotate spindle 
counterclockwise

• Continue rotation
threads unscrew.

• Stop rotation and

3. Load pipe.

• Make sure shuttle

Manual Pipeloader Controls
1. Press top of drilling unit throttle switch until engine is at full 

throttle.

2. Break joint at saver sub.

• Release joystick when joint 
between saver sub and pipe 
is between front (2) and rear 
(1) wrenches.

• Locate drill head.

• Engage front wrench.

• Rotate spindle 
counterclockwise.

• Continue rotation and slowly move carriage back as 
threads unscrew.

• Stop rotation and move carriage to back of frame.

3. Load pipe.

• Make sure shuttle stop is properly positioned on 

pipeloader and lift arms are completely lowered.

• Close grippers.

• Lube upper pipe threads.

• Use loader shuttle switch to move pipe to spindle and use 
lube switch to lube lower threads.

• Use pipe lift switch to raise pipe in box.

pipeloader and lift arms are completely lowered.

• Close grippers.

• Lube upper pipe threads.

• Use loader shuttle switch to move pipe to spindle and use 
lube switch to lube lower threads.

• Use pipe lift switch to raise pipe in box.



118 JT4020 Mach 1 - OPERATION
ADD PIPE

118 JT4020 Mach 1 - OPERATION
ADD PIPE

4. Co

•

•

•

5. Co

•

•

•

•

•

•

6. Pr
fluid pressure begins to rise.

7. Rotate spindle. 

8. Slowly move carriage forward. Adjust rotation speed control 
according to bit size and soil conditions.

9. Engage and set cruise control as desired (see “Operate 
Cruise Control”).

10. Mo

11. Lo
pip

til saver sub meets pipe.

iage and rotate spindle until 
pe.

te clockwise unless breaking 
rclockwise will unscrew joints.

relax pipeloader grippers.

ard and rotate spindle until pipe 

ndle stops turning to fully torque 

open pipeloader grippers fully.

 gripper switch for 1-2 seconds.

o retract shuttles against shuttle 

wer pipe lifters.

pump switch until pipe fills and 
fluid pressure begins to rise.

7. Rotate spindle. 

8. Slowly move carriage forward. Adjust rotation speed control 
according to bit size and soil conditions.

9. Engage and set cruise control as desired (see “Operate 
Cruise Control”).

at least every half-length of 
nitor gauges.

cate drill head with tracker at least every half-length of 
e. 

10. Monitor gauges.

11. Locate drill head with tracker 
pipe. 
nnect pipe to saver sub.

Move carriage forward until saver sub meets pipe.

Continue to advance carriage and rotate spindle until 
saver sub screws onto pipe.

IMPORTANT: Always rotate clockwise unless breaking 
pipe joint. Rotating counterclockwise will unscrew joints.

Press pipe grip switch to relax pipeloader grippers.

nnect new pipe.

Slowly move carriage forward and rotate spindle until pipe 
screws together.

Slowly rotate joint until spindle stops turning to fully torque 
joint.

Open wrench.

Press pipe grip switch to open pipeloader grippers fully.

IMPORTANT: Press pipe gripper switch for 1-2 seconds.

Press pipe shuttle switch to retract shuttles against shuttle 
stop.

Press pipe lift switch to lower pipe lifters.

ess and hold quick fill fluid pump switch until pipe fills and 

4. Connect pipe to saver sub.

• Move carriage forward un

• Continue to advance carr
saver sub screws onto pi

IMPORTANT: Always rota
pipe joint. Rotating counte

• Press pipe grip switch to 

5. Connect new pipe.

• Slowly move carriage forw
screws together.

• Slowly rotate joint until spi
joint.

• Open wrench.

• Press pipe grip switch to 

IMPORTANT: Press pipe

• Press pipe shuttle switch t
stop.

• Press pipe lift switch to lo

6. Press and hold quick fill fluid 
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er Control

nit throttle switch until engine is at full 

eloader system.

st be open and shuttles retracted for add 
ork.

pipe/manual/remove pipe switch. Green 
t will come on.

n, pipe will be lowered, and then green 
t will flash.

ub. 

when joint 
b and pipe 
2) and rear 

y wrench.
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Automated Pipeload

1. Press top of drilling u
throttle.

2. Enable automated pip

• Front wrench mu
pipe function to w

• Press top of add 
control cycle ligh

• Grippers will ope
control cycle ligh

3. Break joint at saver s

• Release joystick 
between saver su
is between front (
(1) wrenches.

• Locate drill head.

• Engage stationar

Automated Pipeloader Control

1. Press top of drilling unit throttle switch until engine is at full 
throttle.

2. Enable automated pipeloader system.

• Front wrench must be open and shuttles retracted for add 
pipe function to work.

• Press top of add pipe/manual/remove pipe switch. Green 
control cycle light will come on.

• Grippers will open, pipe will be lowered, and then green 
control cycle light will flash.

3. Break joint at saver sub. 

• Release joystick when joint 
between saver sub and pipe 
is between front (2) and rear 
(1) wrenches.

• Locate drill head.

• Engage stationary wrench.
• Slowly rotate spindle 
counterclockwise.

• Continue rotation and slowly move carriage back as 
threads unscrew.

• Stop rotation and move carriage to back of frame.

• While carriage is moving, green control cycle light will 
rs will grip, pipe will be lubed, and then 
le light will flash.

• Slowly rotate spindle 
counterclockwise.

• Continue rotation and slowly move carriage back as 
threads unscrew.

• Stop rotation and move carriage to back of frame.

• While carriage is moving, green control cycle light will 

come on. Grippe
green control cyc

come on. Grippers will grip, pipe will be lubed, and then 
green control cycle light will flash.
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4. Lo

•

•

•

5. Co

•

•

•

•

 properly positioned on 

to back of drill frame, press 
ntrol cycle light will come on. 

dle, front joint will be lubed, pipe 
en green control cycle light will 

til saver sub meets pipe.

ce carriage and rotate spindle 
to pipe.

te clockwise unless breaking 
rclockwise will unscrew joints.

trol cycle light will come on.

lax and then green control cycle 
ad pipe.

Make sure shuttle stop is properly positioned on 
pipeloader.

When carriage is moved to back of drill frame, press 
resume switch. Green control cycle light will come on. 

Pipe will be moved to spindle, front joint will be lubed, pipe 
in box will be lifted, and then green control cycle light will 
flash.

nnect pipe to saver sub.

Move carriage forward until saver sub meets pipe.

Continue to slowly advance carriage and rotate spindle 
until saver sub screws onto pipe.

IMPORTANT: Always rotate clockwise unless breaking 
pipe joint. Rotating counterclockwise will unscrew joints.

Press resume. Green control cycle light will come on.

Pipeloader grippers will relax and then green control cycle 
light will flash.

4. Load pipe.

• Make sure shuttle stop is
pipeloader.

• When carriage is moved 
resume switch. Green co

• Pipe will be moved to spin
in box will be lifted, and th
flash.

5. Connect pipe to saver sub.

• Move carriage forward un

• Continue to slowly advan
until saver sub screws on

IMPORTANT: Always rota
pipe joint. Rotating counte

• Press resume. Green con

• Pipeloader grippers will re
light will flash.
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iage forward and rotate spindle until pipe 

t until spindle stops turning to fully torque 

reen control cycle light will come on.

rs will open, shuttles will retract, pipe 
nd then green control cycle light will flash.

 fill fluid pump switch until pipe fills and 
 to rise.

 forward. Adjust rotation speed control 
nd soil conditions.

e control as desired (see “Operate 
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6. Connect new pipe.

• Slowly move carr
screws together.

• Slowly rotate join
joint.

• Open wrench.

• Press resume. G

• Pipeloader grippe
lifters will lower, a

7. Press and hold quick
fluid pressure begins

8. Rotate spindle. 

9. Slowly move carriage
according to bit size a

10. Engage and set cruis
Cruise Control”).

11. Monitor gauges.

6. Connect new pipe.

• Slowly move carriage forward and rotate spindle until pipe 
screws together.

• Slowly rotate joint until spindle stops turning to fully torque 
joint.

• Open wrench.

• Press resume. Green control cycle light will come on.

• Pipeloader grippers will open, shuttles will retract, pipe 
lifters will lower, and then green control cycle light will flash.

7. Press and hold quick fill fluid pump switch until pipe fills and 
fluid pressure begins to rise.

8. Rotate spindle. 

9. Slowly move carriage forward. Adjust rotation speed control 
according to bit size and soil conditions.

10. Engage and set cruise control as desired (see “Operate 
Cruise Control”).

11. Monitor gauges.
12. Locate drill head with tracker at least every half-length of 
pipe. 

12. Locate drill head with tracker at least every half-length of 
pipe. 
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OPE

All Ma
cruise 
must b
and pu

Enga

Thrus

Positio
desire
contro

Thrus

Positio
button
Opera

Adjus

To increase thrust or pullback speed while joystick is in neutral 
position, press resume button.

To decrease thrust or pullback speed while joystick is in neutral 
position, press set button.

Adjust Rotation

To incr
resum

To dec
button

NTROL

ise control feature. In order for 
nch must be open and shuttles 
ntrol can be used in both thrust 

ontrol

pullback and rotation are at 
en press set button. Green 

elease joystick.

or pullback setting. Press set 
ill come on. Release joystick. 
stick.

To increase thrust or pullback speed while joystick is in neutral 
position, press resume button.

To decrease thrust or pullback speed while joystick is in neutral 
position, press set button.

Adjust Rotation

 joystick to left and press 

 joystick to left and press set 
ease rotation speed, move joystick to left and press 
e.

rease rotation speed, move joystick to left and press set 
.

To increase rotation speed, move
resume.

To decrease rotation speed, move
button.
RATE CRUISE CONTROL

ch 1 drilling units have a cruise control feature. In order for 
control to function, front wrench must be open and shuttles 
e under pipe box. Cruise control can be used in both thrust 
llback modes. 

ge

t/Pullback and Rotation Control

n joystick so that thrust or pullback and rotation are at 
d operational speeds and then press set button. Green 
l cycle light will come on. Release joystick.

t/Pullback Control Only

n joystick to desired thrust or pullback setting. Press set 
. Green control cycle light will come on. Release joystick. 
tor controls rotation with joystick.

t Thrust or Pullback

OPERATE CRUISE CO

All Mach 1 drilling units have a cru
cruise control to function, front wre
must be under pipe box. Cruise co
and pullback modes. 

Engage

Thrust/Pullback and Rotation C

Position joystick so that thrust or 
desired operational speeds and th
control cycle light will come on. R

Thrust/Pullback Control Only

Position joystick to desired thrust 
button. Green control cycle light w
Operator controls rotation with joy

Adjust Thrust or Pullback
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ral and beyond current setting. Unit will 
elease joystick to return to previous 

ral and in opposite direction of carriage 
e light will go off.

utral in forward or backward direction 
. Green control cycle light will come on.

e to return to previous settings. If 
ed, use set to reactivate cruise control.
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Override

Move joystick out of neut
increase to new setting. R
setting.

Disengage

Move joystick out of neut
travel. Green control cycl

Resume

Position joystick out of ne
and press resume button

IMPORTANT: Use resum
different settings are need

Override

Move joystick out of neutral and beyond current setting. Unit will 
increase to new setting. Release joystick to return to previous 
setting.

Disengage

Move joystick out of neutral and in opposite direction of carriage 
travel. Green control cycle light will go off.

Resume

Position joystick out of neutral in forward or backward direction 
and press resume button. Green control cycle light will come on.

IMPORTANT: Use resume to return to previous settings. If 
different settings are needed, use set to reactivate cruise control.
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REM

Use cr
weight
before

NOTIC

X

shing weight. If load falls or 
r crush you. Use proper 

uipment or stay away.

the equipment’s size and 
 measure and weigh equipment 

e at a time.
OVE/ADD PIPE BOX

Crushing weight. If load falls or 
moves it could kill or crush you. Use proper 
procedures and equipment or stay away.

ane capable of supporting the equipment’s size and 
. See SPECIFICATIONS or measure and weigh equipment 
 lifting.

E:  Lift only one box of pipe at a time.

REMOVE/ADD PIPE BO

Cru
moves it could kill o
procedures and eq

Use crane capable of supporting 
weight. See SPECIFICATIONS or
before lifting.

NOTICE:  Lift only one box of pip
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 and secure with lift pin (1) and lynch pin 

lifter on machine.

 (4) from top of pipe box (3). Insert pins 
pe box and secure with lynch pins.

 block.

er bolts, if 
cated on 

box.

front pin (7) 
me.
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Removal

1. Insert lift pin block (2)
(6).

2. Raise pipe with pipe 

3. Remove support pins
under both ends of pi

4. Attach chain to lift pin

5. Loosen four pin retain
used. Two bolts are lo
each end of the pipe 

6. Pull rear pins (5) and 
and lift box off drill fra

Loading

Removal

1. Insert lift pin block (2) and secure with lift pin (1) and lynch pin 
(6).

2. Raise pipe with pipe lifter on machine.

3. Remove support pins (4) from top of pipe box (3). Insert pins 
under both ends of pipe box and secure with lynch pins.

4. Attach chain to lift pin block.

5. Loosen four pin retainer bolts, if 
used. Two bolts are located on 
each end of the pipe box.

6. Pull rear pins (5) and front pin (7) 
and lift box off drill frame.

Loading
1. Guide pipe box onto centering pin on rear of pipeloader 
frame. Lower completely onto frame.

2. Insert rear and front pins (5, 7).

3. Tighten four retainer bolts, if desired, to bolt pipe box onto 
pipe box. Two bolts are located on each end of the pipe box.

4. Raise pipe with pipe lifter on machine.

ort pins (4) from both ends of pipe box. 
holes on top of pipe box (3).

1. Guide pipe box onto centering pin on rear of pipeloader 
frame. Lower completely onto frame.

2. Insert rear and front pins (5, 7).

3. Tighten four retainer bolts, if desired, to bolt pipe box onto 
pipe box. Two bolts are located on each end of the pipe box.

4. Raise pipe with pipe lifter on machine.
5. Remove bottom supp
Store support pins in 

5. Remove bottom support pins (4) from both ends of pipe box. 
Store support pins in holes on top of pipe box (3).
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COR

Correc
knowle
only co
equipm

To trac
locates

Correc
curren

Basic 

• Ste
no
rot

• Al
“B

• Ov
an
str

• Do not push an entire piece of drill pipe into ground without 
rotation. This can exceed bend radius and cause pipe failure.

ators gain with experience and 
conditions. These instructions 
information about specific 
ur Ditch Witch dealer.

ctions, one crew member 
structions to the operator.

 the drill head, comparing 
 steering drill head as needed. 

ecting are:

il condition; bit, head, and 
 and distance pushed without 

e as gradually as possible. See 

aking.” This can damage pipe 
back more difficult. Begin to 
ion as early as possible.

• Do not push an entire piece of drill pipe into ground without 
rotation. This can exceed bend radius and cause pipe failure.
RECT DIRECTION

ting direction is a skill operators gain with experience and 
dge of equipment and soil conditions. These instructions 
ver basic procedures. For information about specific 
ent or jobsites, contact your Ditch Witch dealer.

k progress and make corrections, one crew member 
 the drill head and sends instructions to the operator.

tions are made by tracking the drill head, comparing 
t position to bore plan, and steering drill head as needed. 

rules to consider when correcting are:

ering ability depends on soil condition; bit, head, and 
zzle used; roll of drill head; and distance pushed without 
ation.

l corrections should be made as gradually as possible. See 
end Limits” in SETUP.

er correcting will cause “snaking.” This can damage pipe 
d will make drilling and pullback more difficult. Begin to 
aighten out of each correction as early as possible.

CORRECT DIRECTION

Correcting direction is a skill oper
knowledge of equipment and soil 
only cover basic procedures. For 
equipment or jobsites, contact yo

To track progress and make corre
locates the drill head and sends in

Corrections are made by tracking
current position to bore plan, and

Basic rules to consider when corr

• Steering ability depends on so
nozzle used; roll of drill head;
rotation.

• All corrections should be mad
“Bend Limits” in SETUP.

• Over correcting will cause “sn
and will make drilling and pull
straighten out of each correct
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e readings available with your beacon 
nt such as:

ion

bore plan. Determine direction drilling 

n is 
g beacon 
as a clock 

om1477.pcx
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1. Locate drill head. Tak
and locating equipme

• depth

• pitch

• left/right informat

• temperature

• beacon roll

2. Compare position to 
should go.

3. Position drill head.

The drill head positio
determined by readin
roll. Roll is displayed 
face position. 

To position drill head:

1. Locate drill head. Take readings available with your beacon 
and locating equipment such as:

• depth

• pitch

• left/right information

• temperature

• beacon roll

2. Compare position to bore plan. Determine direction drilling 
should go.

3. Position drill head.

The drill head position is 
determined by reading beacon 
roll. Roll is displayed as a clock 
face position. 

To position drill head: om1477.pcx
1. Read beacon roll. 

2. Slowly rotate pipe until locator displays appropriate 
beacon roll.

To change direction:

ck position you intend to travel.

ound. 

t changing direction: 

ound.

1. Read beacon roll. 

2. Slowly rotate pipe until locator displays appropriate 
beacon roll.

To change direction:
1. Rotate pipe to clo

2. Push pipe into gr

To move forward withou

1. Rotate pipe.

2. Push pipe into gr

1. Rotate pipe to clock position you intend to travel.

2. Push pipe into ground. 

To move forward without changing direction: 

1. Rotate pipe.

2. Push pipe into ground.
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ADD

Load a
row of
can be
other r

NOTIC

• Do
ba
str

• On
pro
we

in death, injury, or property damage. Learn to use 
equipment correctly.

NOTICES:

• Open or close both auxiliary shuttles. Moving shuttles with 
on
eq

• Ca

X

hole row of drill pipe into fourth 
out changing pipe boxes. Pipe 
w of pipe has been started and 

ctric shock. Contacting electric 
th or serious injury. Know 

d stay away.

load pipe while drilling or 
rker can be injured by electric 

 unload pipe only if grid mats are 
d to drilling unit and loader is 
 boots and gloves.

orrect procedures could result 
in death, injury, or property damage. Learn to use 
equipment correctly.

NOTICES:

• Open or close both auxiliary shuttles. Moving shuttles with 
 one closed will damage 

e injury.

osition to load and unload pipe.
e auxiliary shuttle open and one closed will damage 
uipment and cause possible injury.

rriage must be in full back position to load and unload pipe.

one auxiliary shuttle open and
equipment and cause possibl

• Carriage must be in full back p
 PIPE TO PIPE BOX

 single drill pipe or up to a whole row of drill pipe into fourth 
 pipe box to finish bore without changing pipe boxes. Pipe 
 added as soon as fourth row of pipe has been started and 
ows are empty.

Electric shock. Contacting electric 
lines will cause death or serious injury. Know 
location of lines and stay away.

ES:

 not attempt to load and unload pipe while drilling or 
ckreaming. Unprotected worker can be injured by electric 
ike.

 electrical jobsite, load and unload pipe only if grid mats are 
perly set up and connected to drilling unit and loader is 
aring electrically insulating boots and gloves.

Incorrect procedures could result 

ADD PIPE TO PIPE BO

Load a single drill pipe or up to a w
row of pipe box to finish bore with
can be added as soon as fourth ro
other rows are empty.

Ele
lines will cause dea
location of lines an

NOTICES:

• Do not attempt to load and un
backreaming. Unprotected wo
strike.

• On electrical jobsite, load and
properly set up and connecte
wearing electrically insulating

Inc
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e ground on pipe box side of drilling unit.

le to drilling unit.

 on edge of mat.
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1. Place grid mats on th

2. Connect mats.

3. Connect bonding cab

4. Position drill pipe box

1. Place grid mats on the ground on pipe box side of drilling unit.

2. Connect mats.

3. Connect bonding cable to drilling unit.

4. Position drill pipe box on edge of mat.
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5. En

6. Ex

7. Pu
sh
sh

8. Re
ou
att

9. Lo
an

10. Us
mo
row

11. Us
int

12. Fully extend shuttles.

13. Repeat steps 9-12 to load more pieces of pipe into row 4.

14. Move pipe to pipeloader grippers.

• Use pipe lift switch to raise last pipe into row 4.

• Use pipe shuttle switch to move shuttles out.

•

15. Cl
dri
pip

ered.

 

 

s 

 

e 

12. Fully extend shuttles.

13. Repeat steps 9-12 to load more pieces of pipe into row 4.

14. Move pipe to pipeloader grippers.

• Use pipe lift switch to raise last pipe into row 4.

• Use pipe shuttle switch to move shuttles out.

er pipe into front grippers.

remove pipe stop and store it on 
m drilling unit before operating 
Use pipe lift switch to lower pipe into front grippers.

ose both auxiliary shuttles, remove pipe stop and store it on 
ll frame, and step away from drilling unit before operating 
eloader.

• Use pipe lift switch to low

15. Close both auxiliary shuttles, 
drill frame, and step away fro
pipeloader.
sure shuttle stop is fully lowered.

tend shuttles fully.

ll and hold pins on each 
uttle and slide out auxiliary 
uttles.

move pipe stop (stored on 
tside of drill frame) and 
ach to front of pipe box.

ad a pipe in auxiliary shuttles 
d rest it against pipe stop. 

e pipe shuttle switch to 
ve auxiliary shuttles under 
 4.

e pipe lift switch to raise pipe 
o row 4.

5. Ensure shuttle stop is fully low

6. Extend shuttles fully.

7. Pull and hold pins on each 
shuttle and slide out auxiliary
shuttles.

8. Remove pipe stop (stored on
outside of drill frame) and 
attach to front of pipe box.

9. Load a pipe in auxiliary shuttle
and rest it against pipe stop. 

10. Use pipe shuttle switch to 
move auxiliary shuttles under
row 4.

11. Use pipe lift switch to raise pip
into row 4.
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 HEAD

Moving parts. Being struck by 
l kill or injure. Do not use drilling unit to 
e drill string when wrench is used.

rget pit or up through surface. Make all 
Bend Limits” in SETUP.

it point.

l mode, tracker operator turns off 
ling unit thrust/pullback and rotation 
perator waits for green light to enter pit 

ntrol mode, tracker operator signals to 
o stop engine before changing 
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SURFACE DRILL

wrench wil
turn or mov

1. Guide drill head to ta
bends gradual. See “

2. Clean area around ex

3. If using tracker contro
tracker to disable dril
hydraulics. Tracker o
and change tools. 

If not using tracker co
drilling unit operator t
downhole tools.

SURFACE DRILL HEAD

Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.

1. Guide drill head to target pit or up through surface. Make all 
bends gradual. See “Bend Limits” in SETUP.

2. Clean area around exit point.

3. If using tracker control mode, tracker operator turns off 
tracker to disable drilling unit thrust/pullback and rotation 
hydraulics. Tracker operator waits for green light to enter pit 
and change tools. 

If not using tracker control mode, tracker operator signals to 
drilling unit operator to stop engine before changing 
downhole tools.
4. Turn fluid flow control to off position and remote throttle 
switch to idle position as soon as drill head emerges.

5. Clean drill head especially around threads.

4. Turn fluid flow control to off position and remote throttle 
switch to idle position as soon as drill head emerges.

5. Clean drill head especially around threads.



132 JT4020 Mach 1 - OPERATION
SURFACE DRILL HEAD

132 JT4020 Mach 1 - OPERATION
SURFACE DRILL HEAD

6. At

•

•

•

sition.

 both sides of joint. Place tongs 
ible for maximum torque.

2) from slide pins (3), and insert 
andles (4).

ulic cylinder (5) to slide pins and 
tach HydraTong in break position.

Attach chain tongs (1) to both sides of joint. Place tongs 
as close to joint as possible for maximum torque.

Remove snapper pins (2) from slide pins (3), and insert 
slide pins into wrench handles (4).

Attach each end of hydraulic cylinder (5) to slide pins and 
insert snapper pins.

6. Attach HydraTong in break po

• Attach chain tongs (1) to
as close to joint as poss

• Remove snapper pins (
slide pins into wrench h

• Attach each end of hydra
insert snapper pins.
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ower pack.

 power pack to cylinder.

o 12 Volt battery.

ndle (2) toward gauge and press power 
int. 

ngs and continue tightening joint, move 
uge, then back toward gauge, and then 
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7. Connect HydraTong p

• Attach hoses from

• Attach leads (4) t

8. Move shuttle valve ha
switch (1) to tighten jo

9. To reposition chain to
handle away from ga
press power switch.

7. Connect HydraTong power pack.

• Attach hoses from power pack to cylinder.

• Attach leads (4) to 12 Volt battery.

8. Move shuttle valve handle (2) toward gauge and press power 
switch (1) to tighten joint. 

9. To reposition chain tongs and continue tightening joint, move 
handle away from gauge, then back toward gauge, and then 
press power switch.
10. Monitor gauge (3) and refer to decal to achieve proper 
preload.

11. Move handle to center (neutral) position to relieve pressure.

12. Disconnect hoses and remove HydraTong components.

13. Remove drill head. Keep threads clean.

10. Monitor gauge (3) and refer to decal to achieve proper 
preload.

11. Move handle to center (neutral) position to relieve pressure.

12. Disconnect hoses and remove HydraTong components.

13. Remove drill head. Keep threads clean.
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ASS

When 
backre

Back

Soil, d
proced
basic b
for info
equipm

Jobsite hazards could cause death or 
serious injury. Use correct equipment 
and work methods. Use and maintain 
proper safety equipment.

NOTIC

M STRING

 can be enlarged by 
ulled back. 

nditions determine the 
m. While this chapter includes 
ontact your Ditch Witch dealer 
r soil type and with your 

rning shaft will kill you or crush 
ay.

ryone away from material being 

ving parts. Being struck by 
jure. Do not use drilling unit to 
ring when wrench is used.

Jobsite hazards could cause death or 
serious injury. Use correct equipment 
and work methods. Use and maintain 
proper safety equipment.

ystem during backreaming.
E: Continue to use strike system during backreaming. NOTICE: Continue to use strike s
EMBLE BACKREAM STRING

the bore is completed, bore can be enlarged by 
aming or material can be pulled back. 

reaming Procedure

evices used, and jobsite conditions determine the 
ures used in each backream. While this chapter includes 
ackreaming information, contact your Ditch Witch dealer 
rmation and training in your soil type and with your 
ent.

Turning shaft will kill you or crush 
arm or leg. Stay away.

NOTICE: Keep everyone away from material being 
installed.

Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.

ASSEMBLE BACKREA

When the bore is completed, bore
backreaming or material can be p

Backreaming Procedure

Soil, devices used, and jobsite co
procedures used in each backrea
basic backreaming information, c
for information and training in you
equipment.

Tu
arm or leg. Stay aw

NOTICE: Keep eve
installed.

Mo
wrench will kill or in
turn or move drill st
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evices.

equirements and install appropriate 
fficient flow.

es.

o track backream, recalibrate tracker 
 in housing.

l mode, turn on tracker or install tracker 
 unit to restore hydraulic power to thrust/
.

nit throttle switch until engine is at full 

 through all nozzles.

e control as desired (see “Operate 

e.
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1. Select backreaming d

2. Determine fluid rate r
nozzles to provide su

3. Attach pullback devic

4. If using backreamer t
with beacon installed

5. If using tracker contro
control key on drilling
pullback and rotation

6. Press top of drilling u
throttle.

7. Set drilling fluid flow.

8. Check that fluid flows

9. Engage and set cruis
Cruise Control”).

10. Pull pipe through bor

1. Select backreaming devices.

2. Determine fluid rate requirements and install appropriate 
nozzles to provide sufficient flow.

3. Attach pullback devices.

4. If using backreamer to track backream, recalibrate tracker 
with beacon installed in housing.

5. If using tracker control mode, turn on tracker or install tracker 
control key on drilling unit to restore hydraulic power to thrust/
pullback and rotation.

6. Press top of drilling unit throttle switch until engine is at full 
throttle.

7. Set drilling fluid flow.

8. Check that fluid flows through all nozzles.

9. Engage and set cruise control as desired (see “Operate 
Cruise Control”).

10. Pull pipe through bore.
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Back
• Pl

str
Ch

• Ke

• Dr
Co
wa

• Ba
en

Selec
1. Ba

bo

2. Ba
tra

3. Sw
de
tw

4. Nozzle - controls fluid flow from backreamer to bore.

Pullback devices are available in a wide variety of sizes and 
types. Soil type, size and type of pullback material, and drilling 
fluid affect backreamer choice. To determine which combination 
will work best at your jobsite, contact your Ditch Witch dealer.

drilling. Plan bore path as 
nd limits of pullback material. 

ck devices are on hand. 

 possible.

ctor in backreaming success. 
ler for information on testing 
 mixing drilling fluid.

luid than drilling. Make sure 

s pipe is pulled back through 

 - allows backream path to be 

material through pullback 
d expander to rotate without 

4. Nozzle - controls fluid flow from backreamer to bore.

Pullback devices are available in a wide variety of sizes and 
types. Soil type, size and type of pullback material, and drilling 
fluid affect backreamer choice. To determine which combination 
will work best at your jobsite, contact your Ditch Witch dealer.
reaming Tips
an backreaming job before drilling. Plan bore path as 
aight as possible. Check bend limits of pullback material. 
eck that appropriate pullback devices are on hand. 

ep all bends as gradual as possible.

illing fluid quality is a key factor in backreaming success. 
ntact your Ditch Witch dealer for information on testing 
ter, selecting additives, and mixing drilling fluid.

ckreaming requires more fluid than drilling. Make sure 
ough fluid is used.

t Pullback Devices
ckreamer - enlarges hole as pipe is pulled back through 
re.

ckreamer Beacon Housing - allows backream path to be 
cked.

ivel - attached to pullback material through pullback 
vice; allows pipe, cutter, and expander to rotate without 
isting pullback material.

Backreaming Tips
• Plan backreaming job before 

straight as possible. Check be
Check that appropriate pullba

• Keep all bends as gradual as

• Drilling fluid quality is a key fa
Contact your Ditch Witch dea
water, selecting additives, and

• Backreaming requires more f
enough fluid is used.

Select Pullback Devices
1. Backreamer - enlarges hole a

bore.

2. Backreamer Beacon Housing
tracked.

3. Swivel - attached to pullback 
device; allows pipe, cutter, an
twisting pullback material.
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uirements

essful when enough fluid reaches the 
 needed depends on size of bore, 
il condition.

w to find the minimum amount of fluid 
ns. Use more fluid than recommended 
nd unsuccessful.

kreamer and outside diameter of 
e APPENDIX, section B, to find amount 
ch.

 that a 6” (15.2 cm) backreamer 
al/ft (19 L/m) and a 3” (7.6 cm) product 
east .4 gal/ft (5 L/m).

ded for pullback material from amount 
er. This answer is amount of fluid 
oot or meter.

d at least 1 gal for every foot (12 L for 
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Determine Fluid Req

Backreaming is only succ
bore. The amount of fluid
pullback material, and so

This section describes ho
needed in perfect conditio
or the bore might be dry a

1. Determine size of bac
pullback material. Us
of fluid needed for ea

For example, you find
requires at least 1.5 g
diameter requires at l

2. Subtract amount nee
needed for backream
needed to drill each f

You now find you nee

Determine Fluid Requirements

Backreaming is only successful when enough fluid reaches the 
bore. The amount of fluid needed depends on size of bore, 
pullback material, and soil condition.

This section describes how to find the minimum amount of fluid 
needed in perfect conditions. Use more fluid than recommended 
or the bore might be dry and unsuccessful.

1. Determine size of backreamer and outside diameter of 
pullback material. Use APPENDIX, section B, to find amount 
of fluid needed for each.

For example, you find that a 6” (15.2 cm) backreamer 
requires at least 1.5 gal/ft (19 L/m) and a 3” (7.6 cm) product 
diameter requires at least .4 gal/ft (5 L/m).

2. Subtract amount needed for pullback material from amount 
needed for backreamer. This answer is amount of fluid 
needed to drill each foot or meter.

You now find you need at least 1 gal for every foot (12 L for 

every meter) drilled.

3. Multiply answer by distance per minute you plan to 
backream. The answer is an estimate of amount of fluid you 
will need for each minute of backreaming.

Now, if backreaming 2 ft/min (.6 m/min), you need at least
2 gal (7.6 L) for each minute of backreaming.

4. Estimate pressure you will be using. 

ction C, select nozzles that, added 
ast the amount of fluid per minute 
nd pressure you will be using. A 
s that will supply more fluid per minute 

every meter) drilled.

3. Multiply answer by distance per minute you plan to 
backream. The answer is an estimate of amount of fluid you 
will need for each minute of backreaming.

Now, if backreaming 2 ft/min (.6 m/min), you need at least
2 gal (7.6 L) for each minute of backreaming.

4. Estimate pressure you will be using. 
5. Using APPENDIX, se
together, supply at le
needed for the flow a
combination of nozzle
is recommended.

5. Using APPENDIX, section C, select nozzles that, added 
together, supply at least the amount of fluid per minute 
needed for the flow and pressure you will be using. A 
combination of nozzles that will supply more fluid per minute 
is recommended.
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Attac
1. At

2. At

• Attach chain tongs (1) to both sides of joint. Place tongs 
as close to joint as possible for maximum torque.

• Remove snapper pins (2) from slide pins (3), and insert 
slide pins into wrench handles (4).

• Attach each end of hydraulic cylinder (5) to slide pins and 
insert snapper pins.

 and backreamer to lead pipe. 

ving parts. Being struck by 
jure. Do not use drilling unit to 
ring when wrench is used.

tion.

• Attach chain tongs (1) to both sides of joint. Place tongs 
as close to joint as possible for maximum torque.

• Remove snapper pins (2) from slide pins (3), and insert 
slide pins into wrench handles (4).

• Attach each end of hydraulic cylinder (5) to slide pins and 
insert snapper pins.
h Pullback Devices
tach transition sub (if used) and backreamer to lead pipe. 

Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.

tach HydraTong in join position.

Attach Pullback Devices
1. Attach transition sub (if used)

Mo
wrench will kill or in
turn or move drill st

2. Attach HydraTong in join posi
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ower pack.

 power pack to cylinder.

o 12 Volt battery.

ndle (2) toward gauge and press power 
int. 

ngs and continue tightening joint, move 
uge, then back toward gauge, and then 
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3. Connect HydraTong p

• Attach hoses from

• Attach leads (4) t

4. Move shuttle valve ha
switch (1) to tighten jo

5. To reposition chain to
handle away from ga
press power switch.

3. Connect HydraTong power pack.

• Attach hoses from power pack to cylinder.

• Attach leads (4) to 12 Volt battery.

4. Move shuttle valve handle (2) toward gauge and press power 
switch (1) to tighten joint. 

5. To reposition chain tongs and continue tightening joint, move 
handle away from gauge, then back toward gauge, and then 
press power switch.
6. Monitor gauge (3) and refer to decal to achieve proper 
preload.

7. Move handle to center (neutral) position to relieve pressure.

8. Disconnect hoses and remove HydraTong components.

1. Attach remaining pullback devices.

2. Attach pullback material to end of backream string and hand 

6. Monitor gauge (3) and refer to decal to achieve proper 
preload.

7. Move handle to center (neutral) position to relieve pressure.

8. Disconnect hoses and remove HydraTong components.

1. Attach remaining pullback devices.

2. Attach pullback material to end of backream string and hand 

tighten.tighten.
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REM

NOTIC
end of
Clamp
wrench
(2) as 

IMPOR
positio
alignm
behind

IMPORTANT: Use alignment pin to 
position carriage every time a pipe 
joint is broken out to ensure pipe 
will go

rning shaft can kill you or crush 
ay.

le 
 
en 

h 

IMPORTANT: Use alignment pin to 
position carriage every time a pipe 
joint is broken out to ensure pipe 
 into pipe box. will go into pipe box.
OVE PIPE

Turning shaft can kill you or crush 
arm or leg. Stay away.

E: Do not clamp near female 
 pipe or it will be damaged. 
 on pipe when joint is between 
es but as near front wrench 

possible.

TANT: Joint is properly 
ned for clamping when 
ent pin becomes visible 
 rear wrench.

REMOVE PIPE

Tu
arm or leg. Stay aw

NOTICE: Do not clamp near fema
end of pipe or it will be damaged.
Clamp on pipe when joint is betwe
wrenches but as near front wrenc
(2) as possible.

IMPORTANT: Joint is properly 
positioned for clamping when 
alignment pin becomes visible 
behind rear wrench.
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ontrols
lignment 
ehind rear 

nch (2).

nch (1).

 
 to break 
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Manual Pipeloader C
1. Stop carriage when a

pin becomes visible b
wrench.

2. Clamp pipes. 

• Engage front wre

• Engage rear wre

3. Break front joint.

• Turn rear wrench
counterclockwise

Manual Pipeloader Controls
1. Stop carriage when alignment 

pin becomes visible behind rear 
wrench.

2. Clamp pipes. 

• Engage front wrench (2).

• Engage rear wrench (1).

3. Break front joint.

• Turn rear wrench 
counterclockwise to break 
joint.

• Disengage rear wrench and 
rotate wrench clockwise.

4. Grip pipe.

• Open pipeloader grippers.

• Use pipe lift control to lift pipes off shuttle.

o spindle position.

 grippers. Leave grippers loose enough 
tate.

rol to lower lifters.

joint.

• Disengage rear wrench and 
rotate wrench clockwise.

4. Grip pipe.

• Open pipeloader grippers.

• Use pipe lift control to lift pipes off shuttle.
• Extend shuttles t

• Close pipeloader
to allow pipe to ro

• Use pipe lift cont

• Extend shuttles to spindle position.

• Close pipeloader grippers. Leave grippers loose enough 
to allow pipe to rotate.

• Use pipe lift control to lower lifters.
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5. Un

•

•

6. Br

•

•

•

•

•

•

from pipe.

• Move carriage to back of frame.

terclockwise and move carriage 

e back until pipe is properly 
nch.

terclockwise and move carriage 
d. Do not fully unscrew joint.

d 
r 
 

 

from pipe.

• Move carriage to back of frame.
screw front joint.

Slowly rotate spindle counterclockwise and move carriage 
back to unscrew pipe.

Continue to move carriage back until pipe is properly 
positioned in rotating wrench.

eak rear joint.

Engage rear wrench.

Slowly rotate spindle counterclockwise and move carriage 
back until joint is loosened. Do not fully unscrew joint.

Disengage rear wrench.

Move carriage back until 
front end of pipe is aligned 
with front end of pipe box or 
alignment pin is even with 
tab on drill frame.

Press grip switch to close 
pipe grippers.

Rotate spindle 
counterclockwise and 
move carriage back until 
saver sub is unscrewed 

5. Unscrew front joint.

• Slowly rotate spindle coun
back to unscrew pipe.

• Continue to move carriag
positioned in rotating wre

6. Break rear joint.

• Engage rear wrench.

• Slowly rotate spindle coun
back until joint is loosene

• Disengage rear wrench.

• Move carriage back until 
front end of pipe is aligne
with front end of pipe box o
alignment pin is even with
tab on drill frame.

• Press grip switch to close
pipe grippers.

• Rotate spindle 
counterclockwise and 
move carriage back until 
saver sub is unscrewed 
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ox.

er pipe box to shuttle stop.

er grippers and raise lift arms to place 

e switch to lube front joint.

ext pipe.

rward until saver sub touches pipe.

d move carriage forward just enough to 
o screw onto pipe. Tighten joint to full 

ch to release pipe.
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7. Load pipe into pipe b

• Move shuttle und

• Release pipeload
pipe in box.

• Press manual lub

8. Attach saver sub to n

• Move carriage fo

• Rotate spindle an
allow saver sub t
machine torque.

9. Disengage front wren

7. Load pipe into pipe box.

• Move shuttle under pipe box to shuttle stop.

• Release pipeloader grippers and raise lift arms to place 
pipe in box.

• Press manual lube switch to lube front joint.

8. Attach saver sub to next pipe.

• Move carriage forward until saver sub touches pipe.

• Rotate spindle and move carriage forward just enough to 
allow saver sub to screw onto pipe. Tighten joint to full 
machine torque.

9. Disengage front wrench to release pipe.
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Auto
1. En

•

•

•

2. Sto
pin
wr

3. Cl

•

• Engage rear wrench (1).

ntrol
 system.

en and shuttles retracted for 
ork.

/manual/remove pipe switch. 
will come on.

ill be lowered and lifted off 
control cycle light will flash.

t 
ar 

• Engage rear wrench (1).
mated Pipeloader Control
able automated pipeloader system.

Front wrench must be open and shuttles retracted for 
remove pipe function to work.

Press bottom of add pipe/manual/remove pipe switch. 
Green control cycle light will come on.

Grippers will open, pipe will be lowered and lifted off 
shuttles, and then green control cycle light will flash.

p carriage when alignment 
 becomes visible behind rear 
ench.

amp pipes.

Engage front wrench (2).

Automated Pipeloader Co
1. Enable automated pipeloader

• Front wrench must be op
remove pipe function to w

• Press bottom of add pipe
Green control cycle light 

• Grippers will open, pipe w
shuttles, and then green 

2. Stop carriage when alignmen
pin becomes visible behind re
wrench.

3. Clamp pipes.

• Engage front wrench (2).
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 counterclockwise to break joint.

rench and rotate wrench clockwise.

reen control cycle light will come on.

nd, pipe grippers will grip fully and relax 
will lower, and then green control cycle 

dle counterclockwise and move carriage 
pipe.

 carriage back until pipe is properly 
 wrench.
JT4020 Mach 1 - OPERATION
REMOVE PIPE

JT4020 Mach 1 - OPERATION 145
REMOVE PIPE

4. Break front joint.

• Turn rear wrench

• Disengage rear w

5. Grip pipe.

• Press resume. G

• Shuttles will exte
open, pipe lifters 
light will flash.

6. Unscrew front joint.

• Slowly rotate spin
back to unscrew 

• Continue to move
positioned in rear

4. Break front joint.

• Turn rear wrench counterclockwise to break joint.

• Disengage rear wrench and rotate wrench clockwise.

5. Grip pipe.

• Press resume. Green control cycle light will come on.

• Shuttles will extend, pipe grippers will grip fully and relax 
open, pipe lifters will lower, and then green control cycle 
light will flash.

6. Unscrew front joint.

• Slowly rotate spindle counterclockwise and move carriage 
back to unscrew pipe.

• Continue to move carriage back until pipe is properly 
positioned in rear wrench.
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7. Br

•

•

•

•

•

•

•

•

terclockwise and move carriage 
d. Do not fully unscrew joint.

d 
or 
 

e 

d 

ckwise and move carriage back 
ed from pipe.

frame.
eak rear joint.

Engage rear wrench.

Slowly rotate spindle counterclockwise and move carriage 
back until joint is loosened. Do not fully unscrew joint.

Disengage rear wrench.

Move carriage back until 
front end of pipe is aligned 
with front end of pipe box or 
alignment pin is even with 
tab on frame.

Press resume. Green 
control cycle light will come 
on.

Pipe grippers will close and 
then green control cycle 
light will flash.

Rotate spindle counterclockwise and move carriage back 
until saver sub is unscrewed from pipe.

Move carriage to back of frame.

7. Break rear joint.

• Engage rear wrench.

• Slowly rotate spindle coun
back until joint is loosene

• Disengage rear wrench.

• Move carriage back until 
front end of pipe is aligne
with front end of pipe box 
alignment pin is even with
tab on frame.

• Press resume. Green 
control cycle light will com
on.

• Pipe grippers will close an
then green control cycle 
light will flash.

• Rotate spindle counterclo
until saver sub is unscrew

• Move carriage to back of 
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ox.

reen control cycle light will come on.

ct under edge of pipe box and then green 
t will flash.

ward until it clears end of pipe box. Green 
t will come on.

ct to shuttle stop, front joint will be lubed, 
 release pipe, pipe lifters will raise until 
s, and then green control cycle light will 

ext pipe.

rward until saver sub touches pipe.

d move carriage forward just enough to 
 screw onto pipe. Slowly tighten joint to 
e.

ch to release pipe.
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8. Load pipe into pipe b

• Press resume. G

• Shuttles will retra
control cycle ligh

• Move carriage for
control cycle ligh

• Shuttles will retra
pipe grippers will
pipe is off shuttle
flash.

9. Attach saver sub to n

• Move carriage fo

• Rotate spindle an
allow saver sub to
full machine torqu

10. Disengage front wren

8. Load pipe into pipe box.

• Press resume. Green control cycle light will come on.

• Shuttles will retract under edge of pipe box and then green 
control cycle light will flash.

• Move carriage forward until it clears end of pipe box. Green 
control cycle light will come on.

• Shuttles will retract to shuttle stop, front joint will be lubed, 
pipe grippers will release pipe, pipe lifters will raise until 
pipe is off shuttles, and then green control cycle light will 
flash.

9. Attach saver sub to next pipe.

• Move carriage forward until saver sub touches pipe.

• Rotate spindle and move carriage forward just enough to 
allow saver sub to screw onto pipe. Slowly tighten joint to 
full machine torque.

10. Disengage front wrench to release pipe.
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REM

Unload
row of
empty.

NOTIC

• Do
ba
str

• On
pro
we

equipment correctly.

NOTICES:

• Open or close both auxiliary shuttles. Moving shuttles with 
one auxiliary shuttle open and one closed will damage 
eq

• Ca

IPE BOX

uxiliary shuttles. Pipe in fourth 
only when all other rows are 

ctric shock. Contacting electric 
th or serious injury. Know 

d stay away.

load pipe while drilling or 
rker can be injured by electric 

 unload pipe only if grid mats are 
d to drilling unit and loader is 
 boots and gloves.

orrect procedures could result 
roperty damage. Learn to use 

equipment correctly.

NOTICES:

• Open or close both auxiliary shuttles. Moving shuttles with 
one auxiliary shuttle open and one closed will damage 

e injury.

osition to load and unload pipe.
uipment and cause possible injury.

rriage must be in full back position to load and unload pipe.

equipment and cause possibl

• Carriage must be in full back p
OVE PIPE FROM PIPE BOX

 all drill pipe loaded with auxiliary shuttles. Pipe in fourth 
 pipe box can be unloaded only when all other rows are 

Electric shock. Contacting electric 
lines will cause death or serious injury. Know 
location of lines and stay away.

ES:

 not attempt to load and unload pipe while drilling or 
ckreaming. Unprotected worker can be injured by electric 
ike.

 electrical jobsite, load and unload pipe only if grid mats are 
perly set up and connected to drilling unit and loader is 
aring electrically insulating boots and gloves.

Incorrect procedures could result 
in death, injury, or property damage. Learn to use 

REMOVE PIPE FROM P

Unload all drill pipe loaded with a
row of pipe box can be unloaded 
empty.

Ele
lines will cause dea
location of lines an

NOTICES:

• Do not attempt to load and un
backreaming. Unprotected wo
strike.

• On electrical jobsite, load and
properly set up and connecte
wearing electrically insulating

Inc
in death, injury, or p
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 fully lowered.

 each 
uxiliary 

ored on 
 and 
 box.

raise pipe 
JT4020 Mach 1 - OPERATION
REMOVE PIPE FROM PIPE BOX

JT4020 Mach 1 - OPERATION 149
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1. Ensure shuttle stop is

2. Extend shuttles fully.

3. Pull and hold pins on
shuttle and slide out a
shuttles.

4. Remove pipe stop (st
outside of drill frame)
attach to front of pipe

5. Use pipe lift switch to 

1. Ensure shuttle stop is fully lowered.

2. Extend shuttles fully.

3. Pull and hold pins on each 
shuttle and slide out auxiliary 
shuttles.

4. Remove pipe stop (stored on 
outside of drill frame) and 
attach to front of pipe box.

5. Use pipe lift switch to raise pipe 

in row 4.

6. Move pipe to auxiliary shuttles.

• Use shuttle switch to move shuttles in.

• Use pipe lift switch to lower pipe into auxiliary shuttles.

7. Use shuttle switch to move shuttles out.

xiliary shuttles and store properly.

nload remaining added drill pipe.

pe is unloaded with auxiliary shuttles, 
uttles, remove pipe stop and store it on 

 from pipeloader, and finish loading 
to row 4 using standard procedure.

in row 4.

6. Move pipe to auxiliary shuttles.

• Use shuttle switch to move shuttles in.

• Use pipe lift switch to lower pipe into auxiliary shuttles.

7. Use shuttle switch to move shuttles out.
8. Remove pipe from au

9. Repeat steps 5-8 to u

10. After all added drill pi
close both auxiliary sh
drill frame, step away
remaining drill pipe in

8. Remove pipe from auxiliary shuttles and store properly.

9. Repeat steps 5-8 to unload remaining added drill pipe.

10. After all added drill pipe is unloaded with auxiliary shuttles, 
close both auxiliary shuttles, remove pipe stop and store it on 
drill frame, step away from pipeloader, and finish loading 
remaining drill pipe into row 4 using standard procedure.
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REM

The pu
frame.

It can 
been r

1. Pr
low

2. Mo

3. Cl

EVICE

ved when the last pipe is on the 

rget pit along the bore path has 
 then pulled back and removed.

ving parts. Being struck by 
jure. Do not use drilling unit to 
ring when wrench is used.

rottle switch until engine is at 

position and turn drilling unit off.
OVE PULLBACK DEVICE

llback device can be removed when the last pipe is on the 

also be removed when a target pit along the bore path has 
eached. Remaining pipe is then pulled back and removed.

Moving parts. Being struck by 
wrench will kill or injure. Do not use drilling unit to 
turn or move drill string when wrench is used.

ess bottom of drilling unit throttle switch until engine is at 
 throttle.

ve fluid pump switch to off position and turn drilling unit off.

ean pullback device.

REMOVE PULLBACK D

The pullback device can be remo
frame.

It can also be removed when a ta
been reached. Remaining pipe is

Mo
wrench will kill or in
turn or move drill st

1. Press bottom of drilling unit th
low throttle.

2. Move fluid pump switch to off 

3. Clean pullback device.
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break position.

gs (1) to both sides of joint. Place tongs 
 as possible for maximum torque.

er pins (2) from slide pins (3), and insert 
rench handles (4).

 of hydraulic cylinder (5) to slide pins and 
ins.

ower pack.
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4. Attach HydraTong in 

• Attach chain ton
as close to joint

• Remove snapp
slide pins into w

• Attach each end
insert snapper p

5. Connect HydraTong p

4. Attach HydraTong in break position.

• Attach chain tongs (1) to both sides of joint. Place tongs 
as close to joint as possible for maximum torque.

• Remove snapper pins (2) from slide pins (3), and insert 
slide pins into wrench handles (4).

• Attach each end of hydraulic cylinder (5) to slide pins and 
insert snapper pins.

5. Connect HydraTong power pack.
 power pack to cylinder.

o 12 Volt battery.
• Attach hoses from

• Attach leads (4) t

• Attach hoses from power pack to cylinder.

• Attach leads (4) to 12 Volt battery.
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6. Mo
sw

7. To
ha
pre

8. Mo
pre

9. Mo

10. Di

11. Re

 toward gauge and press power 

 continue tightening joint, move 
n back toward gauge, and then 

 decal to achieve proper 

l) position to relieve pressure.

e HydraTong components.
ve shuttle valve handle (2) toward gauge and press power 
itch (1) to tighten joint. 

 reposition chain tongs and continue tightening joint, move 
ndle away from gauge, then back toward gauge, and then 
ss power switch.

nitor gauge (3) and refer to decal to achieve proper 
load.

ve handle to center (neutral) position to relieve pressure.

sconnect hoses and remove HydraTong components.

move pullback device.

6. Move shuttle valve handle (2)
switch (1) to tighten joint. 

7. To reposition chain tongs and
handle away from gauge, the
press power switch.

8. Monitor gauge (3) and refer to
preload.

9. Move handle to center (neutra

10. Disconnect hoses and remov

11. Remove pullback device.
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ILLING UNIT

ft overnight in freezing conditions by 
ntifreeze (p/n 265-644) through unit.

hrough drilling unit:

th 8 gal (30 L) of approved antifreeze.

 side of drilling fluid pump.

tifreeze tank.

imer 
sure 
.

ntiometer 
ero 

ttle to 
JT4020 Mach 1 - OPERATION
ANTIFREEZE DRILLING UNIT

JT4020 Mach 1 - OPERATION 153
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ANTIFREEZE DR

Your drilling unit can be le
circulating an approved a

To circulate antifreeze t

1. Fill antifreeze tank wi

2. Install plug on suction

3. Open valve below an

4. Install antifreeze recla
adapter in spindle. En
valve (shown) is open

5. Turn drilling fluid pote
counterclockwise to z
position.

6. Start unit and set thro

ANTIFREEZE DRILLING UNIT

Your drilling unit can be left overnight in freezing conditions by 
circulating an approved antifreeze (p/n 265-644) through unit.

To circulate antifreeze through drilling unit:

1. Fill antifreeze tank with 8 gal (30 L) of approved antifreeze.

2. Install plug on suction side of drilling fluid pump.

3. Open valve below antifreeze tank.

4. Install antifreeze reclaimer 
adapter in spindle. Ensure 
valve (shown) is open.

5. Turn drilling fluid potentiometer 
counterclockwise to zero 
position.

6. Start unit and set throttle to 

slow position.

7. Set pump switch to on position.

8. Slowly turn drilling fluid 
potentiometer clockwise until indicator light comes on.

9. Run pump until antifreeze comes out of spindle.

10. Turn pump switch to off position. Close valve on antifreeze 

slow position.

7. Set pump switch to on position.

8. Slowly turn drilling fluid 
potentiometer clockwise until indicator light comes on.

9. Run pump until antifreeze comes out of spindle.

10. Turn pump switch to off position. Close valve on antifreeze 

reclaimer adapter.reclaimer adapter.
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11. Op
op

12. Re

13. Cl
wh
be

14. Tu

To rec

1. Ho

2. Op

3. Co
ho
pu

4. Cl
tan

5. Sta
thr

6. Turn drilling fluid pump on low 
speed. 

7. Turn drilling fluid pump off when drilling fluid comes out of 
reclaimer hose.

8. Remove antifreeze reclaimer.

IMPOR
and di
with dr

le  
lve 

on.

imer over top of antifreeze tank.

d 

6. Turn drilling fluid pump on low 
speed. 

7. Turn drilling fluid pump off when drilling fluid comes out of 
reclaimer hose.

8. Remove antifreeze reclaimer.

emoved from antifreeze tank 
 be reused until it is too diluted 
t freezing.
TANT: Antifreeze can be removed from antifreeze tank 
sposed of properly or it can be reused until it is too diluted 
illing fluid to protect against freezing.

IMPORTANT: Antifreeze can be r
and disposed of properly or it can
with drilling fluid to protect agains
en valve below right 
erator’s console (shown).

peat steps 5-8.

ose valve below right console  
en antifreeze runs out of valve 
low right console.

rn pump switch to off position.

laim antifreeze:

ld hose on antifreeze reclaimer over top of antifreeze tank.

en valve on reclaimer.

nnect drilling fluid transfer 
se from tanks to drilling fluid 
mp inlet. 

ose valve below antifreeze 
k.

rt machine and run at low 
ottle.

11. Open valve below right 
operator’s console (shown).

12. Repeat steps 5-8.

13. Close valve below right conso
when antifreeze runs out of va
below right console.

14. Turn pump switch to off positi

To reclaim antifreeze:

1. Hold hose on antifreeze recla

2. Open valve on reclaimer.

3. Connect drilling fluid transfer 
hose from tanks to drilling flui
pump inlet. 

4. Close valve below antifreeze 
tank.

5. Start machine and run at low 
throttle.
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BREAKDOWN

RS

Crushing weight. If 
load falls or moves, it could kill or 
crush you. Use proper procedures 
and equipment or stay away.

nd thrust controls to slowly remove 
und.

ther anchor.
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REMOVE ANCHO

1. Use anchor rotation a
anchor shaft from gro

2. Repeat process for o

BREAKDOWN

REMOVE ANCHORS

Crushing weight. If 
load falls or moves, it could kill or 
crush you. Use proper procedures 
and equipment or stay away.

1. Use anchor rotation and thrust controls to slowly remove 
anchor shaft from ground.

2. Repeat process for other anchor.
RINSE EQUIPMENT

Spray water onto equipment to remove dirt and mud. Some 
pressure might be needed to remove dried mud from wrench 
area.

NOTICE: Do not spray water onto operator’s console. Electrical 
aged. Wipe down instead.

RINSE EQUIPMENT

Spray water onto equipment to remove dirt and mud. Some 
pressure might be needed to remove dried mud from wrench 
area.

NOTICE: Do not spray water onto operator’s console. Electrical 

components could be damcomponents could be damaged. Wipe down instead.
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DISCONNECT

DISC

Discon

• ele

• ele

• flu

• ov

STO

Make 
tools a

g hoses and cables (if used):

stake

s, pullback devices, and other 
ONNECT 

nect and store the following hoses and cables (if used):

ctric cable

ctric strike system voltage stake

id hose

erride control box

W TOOLS

sure all quick wrenches, bits, pullback devices, and other 
re loaded on trailer. 

DISCONNECT 

Disconnect and store the followin

• electric cable

• electric strike system voltage 

• fluid hose

• override control box

STOW TOOLS

Make sure all quick wrenches, bit
tools are loaded on trailer. 
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LUBRICATION

Fluid under pressure can pierce 
use injury or death. Stay away.

em, check that all connections are tight 
ndamaged.

 hard to detect. Use a piece of cardboard 
an hands, to search for leaks.

lothing and eye protection.

, seek immediate medical attention.
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skin and ca

NOTICES:

• Before using syst
and all lines are u

• Fluid leaks can be
or wood, rather th

• Wear protective c

• If you are injured

LUBRICATION

Fluid under pressure can pierce 
skin and cause injury or death. Stay away.

NOTICES:

• Before using system, check that all connections are tight 
and all lines are undamaged.

• Fluid leaks can be hard to detect. Use a piece of cardboard 
or wood, rather than hands, to search for leaks.

• Wear protective clothing and eye protection.

• If you are injured, seek immediate medical attention.
Crushing weight. If load falls or 
moves, death or serious injury can result. Use 
proper procedures and equipment or stay away.

e instructed, all service in this chapter 
 the engine(s) shut off.

Crushing weight. If load falls or 
moves, death or serious injury can result. Use 
proper procedures and equipment or stay away.
NOTICE: Unless otherwis
should be performed with

NOTICE: Unless otherwise instructed, all service in this chapter 
should be performed with the engine(s) shut off.
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Work

Before
make 
cylinde
cylinde

Before
under 

it

supported by stabilizer cylinder, 
n hard surface. Remove 
nd place over extended 
ecure cylinder lock to rod.

 drill frame, install jackstands 
ing Under Drilling Unit

 working under drilling unit supported by stabilizer cylinder, 
sure drilling unit is parked on hard surface. Remove 
r lock pinned to frame (1) and place over extended 
r rod (2). Reinstall pins to secure cylinder lock to rod.

 working under front end of drill frame, install jackstands 
frame.

Working Under Drilling Un

Before working under drilling unit 
make sure drilling unit is parked o
cylinder lock pinned to frame (1) a
cylinder rod (2). Reinstall pins to s

Before working under front end of
under frame.
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Page no.

163

il 173

oil 175

rbox oil 171

vel gearbox oil (two gearboxes) 172

e gearbox oil (two gearboxes) 172

p oil (initial) 175

filters (initial) 174

t shaft 171

s 166

166

idler 166

l and filter (initial) 164

oil filters 174
JT4020 Mach 1 - LUBRICATIO
OVERVIEW

JT4020 Mach 1 - LUBRICATION 159
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OVERVIEW

Interval Task

10 check engine oil

check hydraulic o

check fluid pump 

50 check rotation gea

check carriage tra

check ground driv

change fluid pum

change hydraulic 

lube sliding outpu

lube vise wrenche

lube thrust chain

lube thrust chain 

100 change engine oi

250 change hydraulic 

OVERVIEW

Interval Task Page no.

10 check engine oil 163

check hydraulic oil 173

check fluid pump oil 175

50 check rotation gearbox oil 171

check carriage travel gearbox oil (two gearboxes) 172

check ground drive gearbox oil (two gearboxes) 172

change fluid pump oil (initial) 175

change hydraulic filters (initial) 174

lube sliding output shaft 171

lube vise wrenches 166

lube thrust chain 166

lube thrust chain idler 166

100 change engine oil and filter (initial) 164

250 change hydraulic oil filters 174
s 100° F (37° C) for 50% of time, change oil and 

ur John Deere® manual.

change engine oil and filter 164

1000 change hydraulic oil and filters* 174

change rotation gearbox oil 171

change carriage travel gearbox oil 172

change ground drive gearbox oil 172

change fluid pump oil 175

t shaft 171

 lubricator grease container 168

change engine oil and filter 164

1000 change hydraulic oil and filters* 174

change rotation gearbox oil 171

change carriage travel gearbox oil 172

change ground drive gearbox oil 172

change fluid pump oil 175
*If ambient temperature exceed
filters every 500 hours.

For engine maintenance, see yo

lube sliding outpu

As 
needed

change pipe auto

*If ambient temperature exceeds 100° F (37° C) for 50% of time, change oil and 
filters every 500 hours.

For engine maintenance, see your John Deere® manual.

lube sliding output shaft 171

As 
needed

change pipe auto lubricator grease container 168
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Lubric

MPG

DEO

MPL

THF

TJC

EPG

W90) meeting API service 

 66 HG Fluid, Mobilfluid 423, Chevron 
 TDH Oil, or equivalent

 or summer grade

rease in spray form (p/n 256-034) or 
ant chart:

Multipurpose grease

Diesel engine oil

Multipurpose gear oil (SAE 80W90) meeting API service 
classification GL-5

Tractor hydraulic fluid: Phillips 66 HG Fluid, Mobilfluid 423, Chevron 
Tractor Hydraulic Fluid, Texaco TDH Oil, or equivalent

Tool joint compound: standard or summer grade

Open gear extreme pressure grease in spray form (p/n 256-034) or 
tube (p/n 256-666)

Lubricant chart:

MPG Multipurpose grease

DEO Diesel engine oil

MPL Multipurpose gear oil (SAE 80
classification GL-5

THF Tractor hydraulic fluid: Phillips
Tractor Hydraulic Fluid, Texaco

TJC Tool joint compound: standard

EPG Open gear extreme pressure g
tube (p/n 256-666)
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Hours Lubricant

10 DEO

(initial) 100 DEO
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ENGINE OIL

Ref. Task

1 check oil

2, 3, 4 change oil and filter 

ENGINE OIL

Ref. Task Hours Lubricant

1 check oil 10 DEO

2, 3, 4 change oil and filter (initial) 100 DEO
IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

Check

Check engine oil every 10 hours at dipstick (1). If low, fill with 

2, 3, 4 change oil and filter 250 DEO

IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

Check

Check engine oil every 10 hours at dipstick (1). If low, fill with 

2, 3, 4 change oil and filter 250 DEO
DEO at oil fill (4).DEO at oil fill (4).
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Chan

Chang
Deere
(See J
Drain o
(4).

If oper
freque

Engin

ter first 100 hours. Use John 
 hours if makeup oil is required. 
at, change every 250 hours. 
 refill with 24 qt (23 L) of DEO 

nditions, change oil more 
perature chart.
ge

e engine oil and filter (3) after first 100 hours. Use John 
 Break-in oil during first 100 hours if makeup oil is required. 
ohn Deere dealer.) After that, change every 250 hours. 
il (2), change filter (3), and refill with 24 qt (23 L) of DEO 

ating in extremely dusty conditions, change oil more 
ntly. Use oil specified in temperature chart.

e Oil Temperature Chart

Change

Change engine oil and filter (3) af
Deere Break-in oil during first 100
(See John Deere dealer.) After th
Drain oil (2), change filter (3), and
(4).

If operating in extremely dusty co
frequently. Use oil specified in tem

Engine Oil Temperature Chart
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Hours Lubricant

50 MPG

50 DEO
JT4020 Mach 1 - LUBRICATIO
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FRAME

FRAME

Ref. Task

2 lube vise wrenches

3 lube thrust chain

FRAME

Ref. Task Hours Lubricant

2 lube vise wrenches 50 MPG

3 lube thrust chain 50 DEO
IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

 every 50 

4 lube thrust chain idler 50 MPG

1 change pipe auto lubricator pail as needed TJC

IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

4 lube thrust chain idler 50 MPG

1 change pipe auto lubricator pail as needed TJC
Vise Wrenches

Lube ten zerks with MPG
hours.

Vise Wrenches

Lube ten zerks with MPG every 50 
hours.
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FRAME

Thrus

Lube t

Thrus

Lube f
front s
hours.

 50 hours.

 
 

t Chain

hrust chain with DEO every 50 hours.

t Chain Idler

ittings (one on each side of 
procket) with MPG every 50 

Thrust Chain

Lube thrust chain with DEO every

Thrust Chain Idler

Lube fittings (one on each side of
front sprocket) with MPG every 50
hours.
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r

Fluid or air 
pressure could pierce skin and 
cause injury or death. Stay away.

fully. Do not stand directly in front of tee.

y cause pump to malfunction. Each time 
 lid on pail and tap on ground to settle 
n.

 with handle/nozzle insert removed. 
tains small parts that may be pushed out 
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FRAME

Pipe Auto Lubricato

NOTICES:

• TJC is expelled force

• Air pockets in TJC ma
pail is installed, place
TJC before installatio

• Do not operate pump
Nozzle assembly con
of position or lost.

TJC Selection

Pipe Auto Lubricator

Fluid or air 
pressure could pierce skin and 
cause injury or death. Stay away.

NOTICES:

• TJC is expelled forcefully. Do not stand directly in front of tee.

• Air pockets in TJC may cause pump to malfunction. Each time 
pail is installed, place lid on pail and tap on ground to settle 
TJC before installation.

• Do not operate pump with handle/nozzle insert removed. 
Nozzle assembly contains small parts that may be pushed out 
of position or lost.

TJC Selection
IMPORTANT: Use only Ditch Witch TJC. It is formulated to work 
with auto lubricator. Use of other material can plug lubricator 
system and void warranty.

Use standard grade TJC (P/N 259-858) for drilling in 
temperatures up to 75°F (24°C). Use summer grade TJC (P/N 
259-830) for drilling in temperatures above 65°F (18°C).

formation

 below freezing, nozzle may not spray 
 proper protection, manually apply TJC 

IMPORTANT: Use only Ditch Witch TJC. It is formulated to work 
with auto lubricator. Use of other material can plug lubricator 
system and void warranty.

Use standard grade TJC (P/N 259-858) for drilling in 
temperatures up to 75°F (24°C). Use summer grade TJC (P/N 
259-830) for drilling in temperatures above 65°F (18°C).
Cold Weather Drilling In

In operating temperatures
in “fan” pattern. To ensure
to pipe tool joints.

Cold Weather Drilling Information

In operating temperatures below freezing, nozzle may not spray 
in “fan” pattern. To ensure proper protection, manually apply TJC 
to pipe tool joints.
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Proce

Inspec
check 
nozzle
functio

To cha

1. Re
ca
(4)

2. Ro
cle
rem

3. Re
em
pa
TJ

4. Re
pa

5. Ins
dip tube. Use hooks on bracket 
to support clamp ring.

6. Install capscrews and wingnuts.

7. Remove cap (2) from discharge 
tee on pump. Operate pump 
until discharged TJC is free of 
air pockets. Replace cap.

eplace if damaged. Visually 
 pail as needed. Inspect spray 
ee from obstructions and 
 as needed.

ng 

m 
 

il 

ty 

p 
dip tube. Use hooks on bracket 
to support clamp ring.

6. Install capscrews and wingnuts.

7. Remove cap (2) from discharge 
tee on pump. Operate pump 
until discharged TJC is free of 
air pockets. Replace cap.
dure

t rear applicator daily and replace if damaged. Visually 
TJC level daily and change pail as needed. Inspect spray 
 frequently to ensure it is free from obstructions and 
ning properly. Clean nozzle as needed.

nge pail:

move wingnuts and 
pscrews attaching clamp ring 
 to pump bracket (1).

tate clamp ring slightly to 
ar hooks on bracket and 
ove pail from pump.

move follower plate (3) from 
pty pail and install into new 

il. Press firmly on plate until 
C comes up center circle.

move clamp ring from empty 
il and install onto new pail.

tall pail into place over pump 

Procedure

Inspect rear applicator daily and r
check TJC level daily and change
nozzle frequently to ensure it is fr
functioning properly. Clean nozzle

To change pail:

1. Remove wingnuts and 
capscrews attaching clamp ri
(4) to pump bracket (1).

2. Rotate clamp ring slightly to 
clear hooks on bracket and 
remove pail from pump.

3. Remove follower plate (3) fro
empty pail and install into new
pail. Press firmly on plate unt
TJC comes up center circle.

4. Remove clamp ring from emp
pail and install onto new pail.

5. Install pail into place over pum
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upward, or 
.

struction is 

downward, 

f 
e/nozzle 
to clean 
nt.

rate pump with handle/nozzle insert 
 may be lost.
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To clean nozzle:

1. Rotate handle to the 
cleanout, position (A)

2. Operate pump until ob
flushed.

3. Rotate handle to the 
or spray, position (B).

4. Clean nozzle guard. I
necessary, pull handl
insert out of housing 
with fine wire or solve

NOTICE: Do not ope
removed. Small parts

To clean nozzle:

1. Rotate handle to the upward, or 
cleanout, position (A).

2. Operate pump until obstruction is 
flushed.

3. Rotate handle to the downward, 
or spray, position (B).

4. Clean nozzle guard. If 
necessary, pull handle/nozzle 
insert out of housing to clean 
with fine wire or solvent.

NOTICE: Do not operate pump with handle/nozzle insert 
removed. Small parts may be lost.
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GEA

Ref.

2

3

1

2 lube sliding output shaft 50 EPG

2 change rotation gearbox oil 1000 MPL

3 change carriage travel gearbox oil (two 
gearboxes)

1000 MPL

1 change ground drive gearbox oil (two 
gearboxes)

1000 MPL

2 lube sliding output shaft 1000 EPG

Hours Lubricant

50 MPL

(two 50 MPL

o gearboxes) 50 MPL

2 lube sliding output shaft 50 EPG

2 change rotation gearbox oil 1000 MPL

3 change carriage travel gearbox oil (two 
gearboxes)

1000 MPL

1 change ground drive gearbox oil (two 
gearboxes)

1000 MPL

2 lube sliding output shaft 1000 EPG
RBOXES

Task Hours Lubricant

check rotation gearbox oil 50 MPL

check carriage travel gearbox oil (two 
gearboxes)

50 MPL

check ground drive gearbox oil (two gearboxes) 50 MPL

GEARBOXES

Ref. Task

2 check rotation gearbox oil

3 check carriage travel gearbox oil 
gearboxes)

1 check ground drive gearbox oil (tw
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must be 
.

ours. Oil 
 Fill with 
ded.

ain (2) every 1000 hours. Refill with 

t

s of 
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GEARBOXES

Rotation Gearboxes

Check

IMPORTANT: Drill frame 
level for accurate reading

Check gearbox every 50 h
should be level with plug.
MPL at fill plug (1) as nee

Change

Drain oil at gearbox oil dr
MPL.

Sliding Output Shaf

Clean and lube both side

Rotation Gearboxes

Check

IMPORTANT: Drill frame must be 
level for accurate reading.

Check gearbox every 50 hours. Oil 
should be level with plug. Fill with 
MPL at fill plug (1) as needed.

Change

Drain oil at gearbox oil drain (2) every 1000 hours. Refill with 
MPL.

Sliding Output Shaft

Clean and lube both sides of 

sliding output shaft and saver sub 
wrench collar every 50 hours with 
extreme pressure spray lubricant 
(p/n 256-034).

Remove and clean sliding output 
shaft and saver sub wrench collar 

ack with 
nt (p/n 

sliding output shaft and saver sub 
wrench collar every 50 hours with 
extreme pressure spray lubricant 
(p/n 256-034).

Remove and clean sliding output 
shaft and saver sub wrench collar 
every 1000 hours and rep
extreme pressure lubrica
256-666).

every 1000 hours and repack with 
extreme pressure lubricant (p/n 
256-666).
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Carri

Check

IMPOR
level fo

Check
hours.
(1). Fil
neede

Chang

Drain o
cracks

Grou

Check

IMPORTANT: Drilling unit must be 
on level ground for accurate 
reading.

Check gearbox every 50 hours. 
Rotate plug (1) until level with 
center of gearbox. Open plug. If oil 
does not come out, fill with MPL as 
neede

Chang

Remov

 

 

sening 12 bolts (2) until seal 
 MPL

IMPORTANT: Drilling unit must be 
on level ground for accurate 
reading.

Check gearbox every 50 hours. 
Rotate plug (1) until level with 
center of gearbox. Open plug. If oil 
does not come out, fill with MPL as 

ay. 

ry 1000 hours. Refill with MPL.
d. Never fill more than halfway. 

e

e plug (2) and drain oil every 1000 hours. Refill with MPL.

needed. Never fill more than halfw

Change

Remove plug (2) and drain oil eve
age Travel Gearboxes

TANT: Drill frame must be 
r accurate reading.

 two gearboxes every 50 
 Oil should be level with plug 
l with MPL at plug as 
d. 

e

il every 1000 hours by loosening 12 bolts (2) until seal 
 and oil runs out. Refill with MPL

nd Drive Gearboxes

Carriage Travel Gearboxes

Check

IMPORTANT: Drill frame must be
level for accurate reading.

Check two gearboxes every 50 
hours. Oil should be level with plug
(1). Fill with MPL at plug as 
needed. 

Change

Drain oil every 1000 hours by loo
cracks and oil runs out. Refill with

Ground Drive Gearboxes

Check



N 171

Hours Lubricant

10 THF

itial) 50 THF
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HYDRAULIC OIL

HYDRAULIC OIL

Ref. Task

1 check oil

2,3 change oil filters (in

HYDRAULIC OIL

Ref. Task Hours Lubricant

1 check oil 10 THF

2,3 change oil filters (initial) 50 THF
*If ambient temperature exceeds 100° F (37° C) for 50% of time, change oil and 
filters every 500 hours.

e Ditch Witch filters and tool joint 
rranty.

 10 hours. Maintain fluid level at halfway 
hen engine is off and fluid is cool. Refill 
ill (5).

2, 3 change oil filters 250 THF

2, 3, 4, 5 change oil and filters * 1000 THF

*If ambient temperature exceeds 100° F (37° C) for 50% of time, change oil and 
filters every 500 hours.

2, 3 change oil filters 250 THF

2, 3, 4, 5 change oil and filters * 1000 THF
IMPORTANT: Use genuin
compound to maintain wa

Check

Check hydraulic oil every
point on sight glass (1), w
with THF at hydraulic oil f

IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

Check

Check hydraulic oil every 10 hours. Maintain fluid level at halfway 
point on sight glass (1), when engine is off and fluid is cool. Refill 
with THF at hydraulic oil fill (5).
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Chan

Chang
(4), ch
every 
for 50%

Replac
(p/n 15
hours 
filter in

IMPOR
install 
this filt
anothe
with st

t 250 hours. Drain hydraulic oil 
 with THF at hydraulic oil fill (5) 
perature exceeds 100°F (37°C) 
ter every 500 hours.

3-407) with standard filters 
e standard filter every 250 

d filter sooner if indicated by 

 must be opened for repair, 
 for first 50 hours of operation. If 
er than 20 hours, replace with 
urs of normal operation, replace 
ge

e three hydraulic oil filters at 250 hours. Drain hydraulic oil 
ange filters (2, 3), and refill with THF at hydraulic oil fill (5) 
1000 hours. If ambient temperature exceeds 100°F (37°C) 

 of time, change oil and filter every 500 hours.

e break-in oil filters (p/n 153-407) with standard filters 
3-408) at 50 hours. Replace standard filter every 250 

thereafter. Change standard filter sooner if indicated by 
dicator.

TANT: If hydraulic system must be opened for repair, 
break-in filter (p/n 153-407) for first 50 hours of operation. If 
er becomes plugged in fewer than 20 hours, replace with 
r break-in filter. After 50 hours of normal operation, replace 
andard filter (p/n 153-408).

Change

Change three hydraulic oil filters a
(4), change filters (2, 3), and refill
every 1000 hours. If ambient tem
for 50% of time, change oil and fil

Replace break-in oil filters (p/n 15
(p/n 153-408) at 50 hours. Replac
hours thereafter. Change standar
filter indicator.

IMPORTANT: If hydraulic system
install break-in filter (p/n 153-407)
this filter becomes plugged in few
another break-in filter. After 50 ho
with standard filter (p/n 153-408).
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Hours Lubricant

10 SAE10W30

il (initial) 50 SAE10W30
JT4020 Mach 1 - LUBRICATIO
FLUID PUMP
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FLUID PUMP

FLUID PUMP

Ref. Task

check fluid pump oil

change fluid pump o

FLUID PUMP

Ref. Task Hours Lubricant

check fluid pump oil 10 SAE10W30

change fluid pump oil (initial) 50 SAE10W30
Check

Check oil level in fluid pump every 10 
hours. Refill (2) as needed with SAE 
30W engine oil. 

ours and every 1000 hours thereafter. 
ith 11 qt (10.4 L) of oil.

change fluid pump oil 1000 SAE10W30

Check

Check oil level in fluid pump every 10 
hours. Refill (2) as needed with SAE 
30W engine oil. 

change fluid pump oil 1000 SAE10W30
Change

Change oil after first 50 h
Drain at plug (1). Fill (2) w

Change

Change oil after first 50 hours and every 1000 hours thereafter. 
Drain at plug (1). Fill (2) with 11 qt (10.4 L) of oil.
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MAINTENANCE

e instructed, all service in the section 
 the engine(s) shut off.

Page no.

ontrol switches 191

182

nt in overflow bottle 180

180

179

179

nitial) 187

187

 level 181
JT4020 Mach 1 - MAINTENAN
OVERVIEW

JT4020 Mach 1 - MAINTENANCE 175
OVERVIEW

NOTICE: Unless otherwis
should be performed with

OVERVIEW

Interval Task

daily check pipeloader c

10 inspect hoses

check and fill coola

50 check radiator

check belt

check batteries

change fuel filter (i

500 change fuel filter

600 check radiator SCA

MAINTENANCE

NOTICE: Unless otherwise instructed, all service in the section 
should be performed with the engine(s) shut off.

OVERVIEW

Interval Task Page no.

daily check pipeloader control switches 191

10 inspect hoses 182

check and fill coolant in overflow bottle 180

50 check radiator 180

check belt 179

check batteries 179

change fuel filter (initial) 187

500 change fuel filter 187

600 check radiator SCA level 181
1000 check air filter 187

2000 or 
5000

change coolant (depending on coolant used) 181

1000 check air filter 187

2000 or 
5000

change coolant (depending on coolant used) 181
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as need 182

183

184

184

184

trips 185

185

186

s 188

189

ition 190

185

reads 192
ed check fluid pump ball valve 182

replace saver sub 183

replace pipeloader inserts 184

replace pipe guide inserts 184

replace pipe lubricator insert 184

replace anchor driver glide strips 185

replace carriage slide bars 185

check muffler 186

check track support slide pads 188

check thrust chain tension 189

check track tension and condition 190

replace pipe guide blocks 185

clean pipe and repair pipe threads 192

as needed check fluid pump ball valve

replace saver sub

replace pipeloader inserts

replace pipe guide inserts

replace pipe lubricator insert

replace anchor driver glide s

replace carriage slide bars

check muffler

check track support slide pad

check thrust chain tension

check track tension and cond

replace pipe guide blocks

clean pipe and repair pipe th
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ENTS

Frequency

10

 overflow bottle 10
JT4020 Mach 1 - MAINTENANCE
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GENERAL COMPON

Ref Task

n/a inspect hoses

2 check and refill coolant in

GENERAL COMPONENTS

Ref Task Frequency

n/a inspect hoses 10

2 check and refill coolant in overflow bottle 10
2 check radiator 50

3 check belt 50

4 check batteries 50

2 check radiator SCA level 500

2 change coolant (depending on coolant used) 2000 or 5000

ve as needed

as needed

s as needed

s as needed

sert as needed

e strips as needed

rs as needed

s as needed

2 check radiator 50

3 check belt 50

4 check batteries 50

2 check radiator SCA level 500

2 change coolant (depending on coolant used) 2000 or 5000
1 check fluid pump ball val

9 replace saver sub

6 replace pipeloader insert

7 replace pipe guide insert

8 replace pipe lubricator in

5 replace anchor driver glid

10 replace carriage slide ba

n/a replace pipe guide block

1 check fluid pump ball valve as needed

9 replace saver sub as needed

6 replace pipeloader inserts as needed

7 replace pipe guide inserts as needed

8 replace pipe lubricator insert as needed

5 replace anchor driver glide strips as needed

10 replace carriage slide bars as needed

n/a replace pipe guide blocks as needed
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NOTIC
and op
suppo
cloth a
pressu

Belt

This be
and wa
tension
every 
positio
wear.

Batte

IMPOR
discon
weldin
storag

Keep batteries clean and free of 
corrosion. Apply coat of grease to 
cable clamps after cleaning.

In cold weather, batteries lose 
some starting ability. Closely 
watch 
battery

If batte
see yo
replac
replac
diagra

y hydraulic line, turn engine off 
 pressure. Lower, block or 
over connection with heavy 
ightly to relieve residual 
er.

ve 
 of 

 
 

, 

Keep batteries clean and free of 
corrosion. Apply coat of grease to 
cable clamps after cleaning.

In cold weather, batteries lose 
some starting ability. Closely 

 

A

B

om0162c.eps
voltmeter for signs of 
 discharge.

ries will not hold charge, 
ur Ditch Witch dealer for 
ement batteries. When 
ing batteries, refer to wiring 
m.

watch voltmeter for signs of 
battery discharge.

If batteries will not hold charge, 
see your Ditch Witch dealer for 
replacement batteries. When 
replacing batteries, refer to wiring
diagram.
E: Before disconnecting any hydraulic line, turn engine off 
erate all controls to relieve pressure. Lower, block or 

rt any raised component. Cover connection with heavy 
nd loosen connector nut slightly to relieve residual 
re. Catch all fluid in container.

lt powers alternator, fan drive 
ter pump. Check condition of 
er (A) and idler pulley (B) 

50 hours. Check for correct 
n of belt and check for belt 

ries

TANT: Use battery 
nect switch when servicing, 
g, and during long-term 
e.

A

B

om0162c.eps

NOTICE: Before disconnecting an
and operate all controls to relieve
support any raised component. C
cloth and loosen connector nut sl
pressure. Catch all fluid in contain

Belt

This belt powers alternator, fan dri
and water pump. Check condition
tensioner (A) and idler pulley (B) 
every 50 hours. Check for correct
position of belt and check for belt
wear.

Batteries

IMPORTANT: Use battery 
disconnect switch when servicing
welding, and during long-term 
storage.
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 engine 
every 10 
d 

ass, and 
 50 
pressed 
ed. 
rough 

 grease 
iator, spray with solvent and allow to 
l not to damage fins with high-pressure 
often if operating in dusty or grassy 

ohn Deere Cool-Gard coolant before 
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Radiator

Check coolant level, with
cool, at overflow tank (1) 
hours. If low, add approve
coolant. 

Check radiator for dirt, gr
other foreign matter every
hours. Clean out with com
air or spray wash if requir
Remove grill and spray th
radiator toward engine. If
and oil are present on rad
soak overnight. Be carefu
air or water. Check more 
conditions. 

Approved Coolant

This unit was filled with J

Radiator

Check coolant level, with engine 
cool, at overflow tank (1) every 10 
hours. If low, add approved 
coolant. 

Check radiator for dirt, grass, and 
other foreign matter every 50 
hours. Clean out with compressed 
air or spray wash if required. 
Remove grill and spray through 
radiator toward engine. If grease 
and oil are present on radiator, spray with solvent and allow to 
soak overnight. Be careful not to damage fins with high-pressure 
air or water. Check more often if operating in dusty or grassy 
conditions. 

Approved Coolant

This unit was filled with John Deere Cool-Gard coolant before 

shipment from factory. Add only John Deere Cool-Gard (p/n 255-
006) or any fully-formulated, ethylene glycol based, low-silicate, 
heavy-duty diesel engine coolant meeting ASTM specification 
D5345 (prediluted) or D4985 (concentrate) and containing 
supplemental coolant additives (SCAs) meeting John Deere 
specification JDM H24A2.

igh-silicate automotive-type coolant. 
e damage or premature engine failure.

y diesel engine coolant and automotive-
l lead coolant breakdown and engine 

shipment from factory. Add only John Deere Cool-Gard (p/n 255-
006) or any fully-formulated, ethylene glycol based, low-silicate, 
heavy-duty diesel engine coolant meeting ASTM specification 
D5345 (prediluted) or D4985 (concentrate) and containing 
supplemental coolant additives (SCAs) meeting John Deere 
specification JDM H24A2.
NOTICE: 

• Do not use water or h
This will lead to engin

• Do not mix heavy-dut
type coolant. This wil
damage.

NOTICE: 

• Do not use water or high-silicate automotive-type coolant. 
This will lead to engine damage or premature engine failure.

• Do not mix heavy-duty diesel engine coolant and automotive-
type coolant. This will lead coolant breakdown and engine 
damage.
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Test S
using 3
Test K
levels 
range,
coolan
Deere
256-03

IMPOR
expira
Duty C
kit will 

Drain c
as indi

NOTICE: 

• Coolant change interval depends on coolant used and 
wh
ab
int

• Th
or 

Situa

if usin
Deere

if prop
using

if using Cool-Gard with properly maintained 
SCA levels

5000 hours

 

 
 

 
.

and refill with approved coolant 

NOTICE: 

• Coolant change interval depends on coolant used and 
rly maintained. Read note 
lant is changed at the correct 

lant may lead to engine damage 
nd will void engine warranty.

Interval

han John 2000 hours

tained when 2000 hours

if using Cool-Gard with properly maintained 
SCA levels

5000 hours
ether SCA levels are properly maintained. Read note 
ove carefully to ensure coolant is changed at the correct 
erval.

e use of non-approved coolant may lead to engine damage 
premature engine failure and will void engine warranty.

whether SCA levels are prope
above carefully to ensure coo
interval.

• The use of non-approved coo
or premature engine failure a
CA level every 500 hours 
-Way Heavy Duty Coolant 

it (p/n 256-032). If SCA 
do not fall within appropriate 
 replenish with a heavy-duty 
t conditioner such as John 
 coolant conditioner (p/n 
3).

TANT: Always check 
tion date on 3-Way Heavy 
oolant Test Kit. An expired 
not give accurate readings.

ooling system at drain (2) and refill with approved coolant 
cated below. 

tion Interval

g approved coolant other than John 
 Cool-Gard 

2000 hours

er SCA levels are not maintained when 
 Cool-Gard 

2000 hours

Test SCA level every 500 hours 
using 3-Way Heavy Duty Coolant
Test Kit (p/n 256-032). If SCA 
levels do not fall within appropriate
range, replenish with a heavy-duty
coolant conditioner such as John 
Deere coolant conditioner (p/n 
256-033).

IMPORTANT: Always check 
expiration date on 3-Way Heavy 
Duty Coolant Test Kit. An expired
kit will not give accurate readings

Drain cooling system at drain (2) 
as indicated below. 

Situation

if using approved coolant other t
Deere Cool-Gard 

if proper SCA levels are not main
using Cool-Gard 
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ve

e for 
ing as 

itch 
cking.

 hours. Check for leaks or bad 
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Fluid Pump Ball Val

Check hydraulic ball valv
leaks. Tighten stem pack
needed. See your Ditch W
dealer for replacement pa

Inspect Hoses

Check all hoses every ten
connections.

Fluid Pump Ball Valve

Check hydraulic ball valve for 
leaks. Tighten stem packing as 
needed. See your Ditch Witch 
dealer for replacement packing.

Inspect Hoses

Check all hoses every ten hours. Check for leaks or bad 
connections.
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Save

As nee

• Re
rem

• Re

• Ins

to 
ins

 spindle.

ach saver sub to spindle. Do not 
 from spindle.

), if necessary.

que nine bolts in a cross pattern 

Loctite® 242 to bolts before 
r Sub

ded, replace saver sub on spindle.

move nine bolts (1) that attach saver sub to spindle. Do not 
ove three indexing dowels from spindle.

move and replace o-ring (2), if necessary.

tall in reverse order and torque nine bolts in a cross pattern 

270 ft•lb (365 N•m). Apply Loctite® 242 to bolts before 
tallation.

Saver Sub

As needed, replace saver sub on

• Remove nine bolts (1) that att
remove three indexing dowels

• Remove and replace o-ring (2

• Install in reverse order and tor

to 270 ft•lb (365 N•m). Apply 
installation.
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 for wear. 
ditional 
 needed. 
ler for 

ts are 
e inserts 

for wear. 
ce insert 
h Witch 
rts.
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Pipeloader Inserts

Check all indicated areas
Flip gripper inserts for ad
life. Replace all inserts as
See your Ditch Witch dea
replacement parts.

IMPORTANT: Ensure bol
tightened evenly to enabl
to slide freely.

Pipe Guide Inserts

Check pipe guide inserts 
Adjust with shims or repla
as needed. See your Ditc
dealer for replacement pa

Pipeloader Inserts

Check all indicated areas for wear. 
Flip gripper inserts for additional 
life. Replace all inserts as needed. 
See your Ditch Witch dealer for 
replacement parts.

IMPORTANT: Ensure bolts are 
tightened evenly to enable inserts 
to slide freely.

Pipe Guide Inserts

Check pipe guide inserts for wear. 
Adjust with shims or replace insert 
as needed. See your Ditch Witch 
dealer for replacement parts.
Pipe Lubricator Insert

rt for 
. See 
r 

Pipe Lubricator Insert
Check pipe lubricator inse
wear. Replace as needed
your Ditch Witch dealer fo
replacement parts.

Check pipe lubricator insert for 
wear. Replace as needed. See 
your Ditch Witch dealer for 
replacement parts.
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Anch

Check
for we
neede
dealer

Pipe 

Check
Rotate
neede
for rep

Carriage Slide Bars

Check carriage slide bars for wear. 
Adjust with shims or replace as 
needed. See your Ditch Witch 
dealer for replacement parts.

. 

ler 

Carriage Slide Bars

Check carriage slide bars for wear. 
Adjust with shims or replace as 
needed. See your Ditch Witch 
dealer for replacement parts.
or Driver Glide Strips

 anchor driver glide strips 
ar. Tighten or replace as 
d. See your Ditch Witch 
 for replacement parts.

Guide Blocks

 pipe guide blocks for wear. 
 blocks and replace as 
d. See your Ditch Witch dealer 
lacement parts.

Anchor Driver Glide Strips

Check anchor driver glide strips 
for wear. Tighten or replace as 
needed. See your Ditch Witch 
dealer for replacement parts.

Pipe Guide Blocks

Check pipe guide blocks for wear
Rotate blocks and replace as 
needed. See your Ditch Witch dea
for replacement parts.
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Frequency

tial) 50

600

1000
JT4020 Mach 1 - MAINTENAN
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FILTERS

Ref Task

3 change fuel filter (ini

3 change fuel filter

2 check air filter

FILTERS

Ref Task Frequency

3 change fuel filter (initial) 50

3 change fuel filter 600

2 check air filter 1000
IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

d.

1 check muffler as needed

IMPORTANT: Use genuine Ditch Witch filters and tool joint 
compound to maintain warranty.

1 check muffler as needed
Muffler

Change muffler as neede

Muffler

Change muffler as needed.



186 JT4020 Mach 1 - MAINTENANCE
FILTERS

186 JT4020 Mach 1 - MAINTENANCE
FILTERS

Fuel 

Drain w
Replac
operat
therea
replac
manua
Witch 
replac

Air F

Chang
air filte
or eve
more o

To cha

• Op

• Remove paper element (A).

• If indications exist that dirt has 
gotten past paper element, 
remove safety element (B).

• Wipe inside of housing and 
wash end cup.

• Ins

• Cl

• Re
ind

f 

, 
 

 
 

• Remove paper element (A).

• If indications exist that dirt has 
gotten past paper element, 
remove safety element (B).

• Wipe inside of housing and 
wash end cup.
ert new element(s) 

ose air filter case.

set air filter service 
icator.

• Insert new element(s) 

• Close air filter case.

• Reset air filter service 
indicator.
Filter

ater out of filter daily. 
e fuel filter after 50 hours of 
ion and every 600 hours 
fter. If you refuel from cans, 
e filter more often. See parts 
l or contact your Ditch 
dealer for correct 
ement filter.

ilter

e air filter when red band on 
r service indicator pops up 
ry 1000 hours. Change 
ften in dusty conditions.

nge:

en air filter case.

Fuel Filter

Drain water out of filter daily. 
Replace fuel filter after 50 hours o
operation and every 600 hours 
thereafter. If you refuel from cans
replace filter more often. See parts
manual or contact your Ditch 
Witch dealer for correct 
replacement filter.

Air Filter

Change air filter when red band on
air filter service indicator pops up
or every 1000 hours. Change 
more often in dusty conditions.

To change:

• Open air filter case.
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ENTS

Frequency

slide pads as needed

nsion as needed
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POWER COMPON

Ref Task

2 check track support 

1 check thrust chain te

POWER COMPONENTS

Ref Task Frequency

2 check track support slide pads as needed

1 check thrust chain tension as needed
Track Support Slide Pads

e pads 

3 check track tension and condition as needed

Track Support Slide Pads

3 check track tension and condition as needed
Replace track support slid
as needed. 

Replace track support slide pads 
as needed. 
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Thrus

Adjust

To adj

1. Lo

2. Lo

3. Pu

4. Fr

5. W
down and back (B) to brace frame.

6. Tighten bolts to 270 ft•lb (365 N•m).

ded. 

d to support front of drill frame.

 not excede 3000 psi (206 bar).

ension, move toothed wedge 
down and back (B) to brace frame.

6. Tighten bolts to 270 ft•lb (365 N•m).
t Chain Tension

 thrust chain tension as needed. 

ust:

wer anchor shafts to ground to support front of drill frame.

osen bolts (1).

mp MPG into fitting (2). Do not excede 3000 psi (206 bar).

ame will move out (A).

hen chain reaches proper tension, move toothed wedge 

Thrust Chain Tension

Adjust thrust chain tension as nee

To adjust:

1. Lower anchor shafts to groun

2. Loosen bolts (1).

3. Pump MPG into fitting (2). Do

4. Frame will move out (A).

5. When chain reaches proper t
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adjust as 

 (A) until 
st 17.75” 
re than 
easured 

 one machine length and check tension 
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Track Tension

Check track tension and 
needed. 

To adjust:

1. Pump MPG into fitting
spring height is at lea
(451 mm) and no mo
18” (457 mm) when m
through windows (B).

2. Drive straight forward
again.

Track Tension

Check track tension and adjust as 
needed. 

To adjust:

1. Pump MPG into fitting (A) until 
spring height is at least 17.75” 
(451 mm) and no more than 
18” (457 mm) when measured 
through windows (B).

2. Drive straight forward one machine length and check tension 
again.
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PIPE

Proxi

Check

1. Piv

2. Op

3. Re

4. Shuttle home switch

5. Front home switch

To check:

1. Turn ignition to the on position. Do not start engine.

2. Place metal object above target on each switch.

3. If y
fun

L

4. Shuttle home switch

5. Front home switch

To check:

1. Turn ignition to the on position. Do not start engine.

2. Place metal object above target on each switch.

s on, switch sensors are 
ellow light on switch comes on, switch sensors are 
ctioning.

3. If yellow light on switch come
functioning.
LOADER CONTROL

mity Switches

 proximity switches daily:

ot switches

erator station switch

ar home switch

PIPELOADER CONTRO

Proximity Switches

Check proximity switches daily:

1. Pivot switches

2. Operator station switch

3. Rear home switch
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t time:

s and shoulders with TJC.

 joint.

x and repeat.

nd well-lubed with TJC. Lube threads 
e joints with TJC.

lean. Drain fluid from pipe.

e.

le from your Ditch Witch dealer to 
JT4020 Mach 1 - MAINTENAN
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PIPE

Before pipe is used firs

• Hand-lubricate thread

• Join pipe and tighten

• Break joint.

• Move pipe back to bo

Each time pipe is used:

• Keep threads clean a
and shoulders of mal

• Keep inside of pipe c

• Replace damaged pip

• Only use TJC availab

PIPE

Before pipe is used first time:

• Hand-lubricate threads and shoulders with TJC.

• Join pipe and tighten joint.

• Break joint.

• Move pipe back to box and repeat.

Each time pipe is used:

• Keep threads clean and well-lubed with TJC. Lube threads 
and shoulders of male joints with TJC.

• Keep inside of pipe clean. Drain fluid from pipe.

• Replace damaged pipe.

• Only use TJC available from your Ditch Witch dealer to 

maintain warranty.

• Follow directions carefully. Screw pipes together correctly. Do 
not bend pipe beyond recommended bend limit.

Cleaning Threads

 with high-pressure water and soap. Do 
r solvents.

maintain warranty.

• Follow directions carefully. Screw pipes together correctly. Do 
not bend pipe beyond recommended bend limit.

Cleaning Threads
Clean threads as needed
not use gasoline or simila

Clean threads as needed with high-pressure water and soap. Do 
not use gasoline or similar solvents.
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TRO

When 
display
If error
have c

Other 
are list

Proble

No ligh
reading
after dr
key ha
at leas
minute

Screen

drilling unit
Check that harness from 
drilling unit to control 
module is connected

Check that harness from 
drilling unit carries more 
than 10 volts

Defective control module Have control module 
checked or replaced

System
is on, b
power 

IKE SYSTEM

blem, an error code will be 
 press self test button to retest. 
does not appear in this chart, 
eplaced.

r possible causes and solutions 

Possible solution

Push Status button. If 
problem goes away, retest 
strike system

ystem Check drilling unit electric 
system

Check that harness from 
drilling unit to control 
module is connected

Check that cable from 
drilling unit carries more 
than 10 volts

dule Have control module 
checked or replaced

getting 
 

drilling unit

Check drilling unit electric 
system

Check that harness from 
drilling unit to control 
module is connected

Check that harness from 
drilling unit carries more 
than 10 volts

Defective control module Have control module 
checked or replaced

getting 
 

Check drilling unit electric 
system

Check that harness from 
drilling unit to control 
module is connected

Check that harness from 
drilling unit carries more 
than 10 volts

dule Have control module 
checked or replaced
 OK light 
ut battery 
light is off

Strike system is not getting 
adequate power from 
drilling unit

Check drilling unit electric 
system

Check that harness from 
drilling unit to control 
module is connected

Check that harness from 
drilling unit carries more 
than 10 volts

Defective control module Have control module 
checked or replaced

System OK light 
is on, but battery 
power light is off

Strike system is not 
adequate power from
drilling unit

Defective control mo
UBLESHOOT STRIKE SYSTEM

strike system detects a problem, an error code will be 
ed. Anytime this happens, press self test button to retest. 
 code is still displayed and does not appear in this chart, 
ontrol module checked or replaced.

problem situations and their possible causes and solutions 
ed in the chart below.

m Possible cause Possible solution

ts or 
s showing 
illing unit 
s been on 
t one 

Problems in startup Push Status button. If 
problem goes away, retest 
strike system

No power to strike system 
control module

Check drilling unit electric 
system

Check that harness from 
drilling unit to control 
module is connected

Check that cable from 
drilling unit carries more 
than 10 volts

Defective control module Have control module 
checked or replaced

 is blank Strike system is not getting 
adequate power from 

Check drilling unit electric 
system

TROUBLESHOOT STR

When strike system detects a pro
displayed. Anytime this happens,
If error code is still displayed and 
have control module checked or r

Other problem situations and thei
are listed in the chart below.

Problem Possible cause

No lights or 
readings showing 
after drilling unit 
key has been on 
at least one 
minute

Problems in startup

No power to strike s
control module

Defective control mo

Screen is blank Strike system is not 
adequate power from
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etected during Check for error code and 
have control module 
checked or replaced

control module Have control module 
checked or replaced

connections with 
dule

Check connections and 
wiring harness

strobe light Disconnect strobe and 
connect to external 12 volt 
power source. If strobe does 
not work, replace

control module Have control module 
checked or replaced

connections with 
dule

Check connections and 
wiring harness

alarm Disconnect alarm and 
connect to external 12 volt 
power source. If alarm does 
not work, replace

control module Have control module 
checked or replaced

connections with 
dule

Check connections and 
wiring harness

control module Have control module 
checked or replaced
JT4020 Mach 1 - MAINTENAN
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Battery power 
light is on, but 
system OK light is 
off

Problem d
test

Defective 

Strobe light on 
drilling unit does 
not work during 
total test

Improper 
control mo

Defective 

Defective 

Alarm on drilling 
unit does not 
work during total 
test

Improper 
control mo

Defective 

Defective 

Strobe light and 
alarm on drilling 
unit do not work 
during total test

Improper 
control mo

Defective 

Battery power 
light is on, but 
system OK light is 
off

Problem detected during 
test

Check for error code and 
have control module 
checked or replaced

Defective control module Have control module 
checked or replaced

Strobe light on 
drilling unit does 
not work during 
total test

Improper connections with 
control module

Check connections and 
wiring harness

Defective strobe light Disconnect strobe and 
connect to external 12 volt 
power source. If strobe does 
not work, replace

Defective control module Have control module 
checked or replaced

Alarm on drilling 
unit does not 
work during total 
test

Improper connections with 
control module

Check connections and 
wiring harness

Defective alarm Disconnect alarm and 
connect to external 12 volt 
power source. If alarm does 
not work, replace

Defective control module Have control module 
checked or replaced

Strobe light and 
alarm on drilling 
unit do not work 
during total test

Improper connections with 
control module

Check connections and 
wiring harness

Defective control module Have control module 
checked or replaced
EC2 and current 
problem light on

Improper connections with 
control module

Check cable connections on 
control module and current 
transformer

Defective current 
transformer

Disconnect current 
transformer. Check that 
resistance pin 1 to pin 4 is 
20-40 ohms, pin 1 to pin 2 is 
20-40 ohm, and pin 2 to pin 
4 is less than 1 ohm

current 
r cable

Disconnect cable from 
transformer and control 
module. Check continuity of 
cable. If continuity is zero or 
cable is damaged, replace

control module Have control module 
checked or replaced

connections with 
dule

Check cable connection on 
control module

voltage limiter Have voltage limiter 
checked or replaced

control module Have control module 
checked or replaced

EC2 and current 
problem light on

Improper connections with 
control module

Check cable connections on 
control module and current 
transformer

Defective current 
transformer

Disconnect current 
transformer. Check that 
resistance pin 1 to pin 4 is 
20-40 ohms, pin 1 to pin 2 is 
20-40 ohm, and pin 2 to pin 
4 is less than 1 ohm
Defective 
transforme

Defective 

EV2 and voltage 
problem light on

Improper 
control mo

Defective 

Defective 

Defective current 
transformer cable

Disconnect cable from 
transformer and control 
module. Check continuity of 
cable. If continuity is zero or 
cable is damaged, replace

Defective control module Have control module 
checked or replaced

EV2 and voltage 
problem light on

Improper connections with 
control module

Check cable connection on 
control module

Defective voltage limiter Have voltage limiter 
checked or replaced

Defective control module Have control module 
checked or replaced
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USE

The El
voltage
less th
retest.

Curre

To tes

1. Th

2. Cl

3. Mo

4. W

•

•

To tes

1. Put two or three loops through current transformer.

2. Follow steps above to test.

3. Display should show the following:

• All lights should turn on.

• Alarm and strobe should turn on.

With two loops,

•

•

W

•

•

E SIMULATOR

259-506) can be used to test 
rike indicator. If readings are 
9 volt battery in simulator and 

els:

 current transformer.

er to make one loop.

rent" and press test button.

e display on strike system.

ld turn on.

 30-50% in display.

ls:

1. Put two or three loops through current transformer.

2. Follow steps above to test.

3. Display should show the following:

• All lights should turn on.

• Alarm and strobe should turn on.

With two loops,

0-110%.

o on and off.

60%.

 be continuous.
Current "A" should be 80-110%.

Strike indication might go on and off.

ith three loops,

Current should be 130-160%.

Strike indication should be continuous.

• Current "A" should be 8

• Strike indication might g

With three loops,

• Current should be 130-1

• Strike indication should
 ELECTRIC STRIKE SIMULATOR

ectric Strike Simulator (p/n 259-506) can be used to test 
 and current sensors on strike indicator. If readings are 

an indicated here, replace 9 volt battery in simulator and 

nt Test

t for current at normal levels:

read one lead wire through current transformer.

ip ends of lead wires together to make one loop.

ve simulator switch to "current" and press test button.

atch screen and lights above display on strike system.

Three or four lights should turn on.

Current "A" should show 30-50% in display.

t for current at strike levels:

USE ELECTRIC STRIK

The Electric Strike Simulator (p/n 
voltage and current sensors on st
less than indicated here, replace 
retest.

Current Test

To test for current at normal lev

1. Thread one lead wire through

2. Clip ends of lead wires togeth

3. Move simulator switch to "cur

4. Watch screen and lights abov

• Three or four lights shou

• Current "A" should show

To test for current at strike leve
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n something insulated from ground and 
ry board or tire), but near frame of 

e.

 voltage limiter mount.

h to "voltage" and press test button.

hts above display on strike system.

 turn on.

e should turn on.

uld show 90-110%.

oltage levels to drift below strike level. 
in triangle should go off and alarm and 
g. If the level drifts above strike level 
robe should be turned on again.
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Voltage Test
1. Place voltage limiter o

drilling unit (such as d
drilling unit.

2. Clip one lead to fram

3. Clip other lead to one

4. Move simulator switc

5. Watch screen and lig

• All lights should

• Alarm and strob

• Voltage "V" sho

It is normal for simulator v
When this happens, light 
strobe should stop workin
again, light, alarm, and st

Voltage Test
1. Place voltage limiter on something insulated from ground and 

drilling unit (such as dry board or tire), but near frame of 
drilling unit.

2. Clip one lead to frame.

3. Clip other lead to one voltage limiter mount.

4. Move simulator switch to "voltage" and press test button.

5. Watch screen and lights above display on strike system.

• All lights should turn on.

• Alarm and strobe should turn on.

• Voltage "V" should show 90-110%.

It is normal for simulator voltage levels to drift below strike level. 
When this happens, light in triangle should go off and alarm and 
strobe should stop working. If the level drifts above strike level 
again, light, alarm, and strobe should be turned on again.
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TRO

Diagn

Use th
diagno
diagno
turned
remain

If diag
flash o
or rem

Code

Diagno

• A 
un
dia
fla
tur
sy

• An essential code affects rotation, thrust, drilling fluid, or 
ground drive. If the system detects an essential problem, a 
diagnostic code will be recorded and the diagnostic light will 
cycle on for three seconds and off for 1/2 second. Some 
machine functions may not work until the problem is 
corrected. Each time ignition is turned on, full operation will be 
available until the diagnostic system detects a problem.

LING UNIT

rn the condition of the 
operating conditions, the 
or two seconds after ignition is 
ng. It will then go out and 
de is recorded. 

the diagnostic light will either 
 indicate a non-essential code 
tial code.

f two levels of severity. 

 non-essential functions of the 
on-essential problem, a 
ed and the diagnostic light will 
 go out. Each time ignition is 
e available until the diagnostic 

• An essential code affects rotation, thrust, drilling fluid, or 
ground drive. If the system detects an essential problem, a 
diagnostic code will be recorded and the diagnostic light will 
cycle on for three seconds and off for 1/2 second. Some 
machine functions may not work until the problem is 
corrected. Each time ignition is turned on, full operation will be 
available until the diagnostic system detects a problem.
UBLESHOOT DRILLING UNIT

ostic Light

e red diagnostic light to learn the condition of the 
stic system. Under normal operating conditions, the 
stic light will light steadily for two seconds after ignition is 
 on to indicate light is working. It will then go out and 
 out unless a diagnostic code is recorded. 

nostic codes are detected, the diagnostic light will either 
n and off for 10 seconds to indicate a non-essential code 
ain on to indicate an essential code.

 Severity Levels

stic codes are given one of two levels of severity. 

non-essential code affects non-essential functions of the 
it. If the system detects a non-essential problem, a 
gnostic code will be recorded and the diagnostic light will 
sh for 10 seconds and then go out. Each time ignition is 
ned on, full operation will be available until the diagnostic 
stem detects a problem.

TROUBLESHOOT DRIL

Diagnostic Light

Use the red diagnostic light to lea
diagnostic system. Under normal 
diagnostic light will light steadily f
turned on to indicate light is worki
remain out unless a diagnostic co

If diagnostic codes are detected, 
flash on and off for 10 seconds to
or remain on to indicate an essen

Code Severity Levels

Diagnostic codes are given one o

• A non-essential code affects
unit. If the system detects a n
diagnostic code will be record
flash for 10 seconds and then
turned on, full operation will b
system detects a problem.
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hat have been detected:

 running and no one is sitting in 

sume button for two seconds. 

 turn off ignition. Diagnostic codes are 
ition is turned off.

ash code 12 (flash, pause, flash, flash, 
ate review mode is operational. 

, all diagnostic codes detected since 
on was turned on are flashed three 

des, continue normal operation. Do not 

s been corrected, clear all codes by 
JT4020 Mach 1 - MAINTENAN
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Review Mode

To see diagnostic codes t

1. Ensure that engine is
operator’s seat.

2. Press and hold the re

IMPORTANT: Do not
cleared each time ign

3. Diagnostic light will fl
longer pause) to indic

4. After flashing code 12
the last time the igniti
times each. 

5. To save diagnostic co
turn ignition off. 

6. Once the problem ha
turning ignition off.

Review Mode

To see diagnostic codes that have been detected:

1. Ensure that engine is running and no one is sitting in 
operator’s seat.

2. Press and hold the resume button for two seconds. 

IMPORTANT: Do not turn off ignition. Diagnostic codes are 
cleared each time ignition is turned off.

3. Diagnostic light will flash code 12 (flash, pause, flash, flash, 
longer pause) to indicate review mode is operational. 

4. After flashing code 12, all diagnostic codes detected since 
the last time the ignition was turned on are flashed three 
times each. 

5. To save diagnostic codes, continue normal operation. Do not 
turn ignition off. 

6. Once the problem has been corrected, clear all codes by 
turning ignition off.
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Diagn

Diagno
and pa
code. 

Examp
repres

Tips fo

• Th
dia
wi
tw

• Co

• On

• Co

• Co
mo

ation

rough a series of light flashes 
hes and pauses to interpret 

se, flash, flash, longer pause” 

ill come on the first time the red 
. The green control cycle light 
gnostic light will flash the code 

er to higher numbers. 

 codes. 

ntry into and exit from review 
ostic Code Interpretation

stic codes are displayed through a series of light flashes 
uses. Count number of flashes and pauses to interpret 

le: “Flash, flash, flash, pause, flash, flash, longer pause” 
ents code 32.

r interpreting codes:

e green control cycle light will come on the first time the red 
gnostic light flashes a code. The green control cycle light 

ll then go off and the red diagnostic light will flash the code 
o more times. 

des are displayed from lower to higher numbers. 

ly numbers 1-5 are used in codes. 

de 11 is not used. 

de 12 signals successful entry into and exit from review 
de.  

Diagnostic Code Interpret

Diagnostic codes are displayed th
and pauses. Count number of flas
code. 

Example: “Flash, flash, flash, pau
represents code 32.

Tips for interpreting codes:

• The green control cycle light w
diagnostic light flashes a code
will then go off and the red dia
two more times. 

• Codes are displayed from low

• Only numbers 1-5 are used in

• Code 11 is not used. 

• Code 12 signals successful e
mode.  
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e attributes of each diagnostic code. 
ludes: code number, condition causing 
 action, and level of severity.

Result Severity

try code is not stored n/a

ller drill and drive are blocked essential

roller drill and drive are blocked essential

 code is stored non-
essential

rench code is stored non-
essential

ench code is stored non-
essential

 cw code is stored non-
essential

 ccw code is stored non-
essential
JT4020 Mach 1 - MAINTENAN
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Diagnostic Codes

The following table lists th
Information presented inc
code to be sent, resulting

Code Condition

12 normal review mode en

13 no 12V power to contro

14 no 5V power from cont

15 unknown output driver
continuity problem

21 no continuity to front w
clamp solenoid

23 no continuity to rear wr
clamp solenoid

25 no continuity to wrench
rotate solenoid

31 no continuity to wrench
rotate solenoid

Diagnostic Codes

The following table lists the attributes of each diagnostic code. 
Information presented includes: code number, condition causing 
code to be sent, resulting action, and level of severity.

Code Condition Result Severity

12 normal review mode entry code is not stored n/a

13 no 12V power to controller drill and drive are blocked essential

14 no 5V power from controller drill and drive are blocked essential

15 unknown output driver 
continuity problem

code is stored non-
essential

21 no continuity to front wrench 
clamp solenoid

code is stored non-
essential

23 no continuity to rear wrench 
clamp solenoid

code is stored non-
essential

25 no continuity to wrench cw 
rotate solenoid

code is stored non-
essential

31 no continuity to wrench ccw 
rotate solenoid

code is stored non-
essential
32 no continuity to shuttle 
extend solenoid

add pipe and remove pipe 
are blocked

non-
essential

33 no continuity to shuttle retract 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

34 no continuity to pipe lift 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

35 no continuity to pipe lower 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

ip add pipe and remove pipe 
are blocked

non-
essential

lease add pipe and remove pipe 
are blocked

non-
essential

ar add pipe and remove pipe 
are blocked

non-
essential

nt add pipe and remove pipe 
are blocked

non-
essential

e two code is stored non-
essential

 cw cruise control is blocked essential

32 no continuity to shuttle 
extend solenoid

add pipe and remove pipe 
are blocked

non-
essential

33 no continuity to shuttle retract 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

34 no continuity to pipe lift 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

35 no continuity to pipe lower 
solenoid

add pipe and remove pipe 
are blocked

non-
essential
41 no continuity to pipe gr
solenoid

42 no continuity to pipe re
solenoid

43 no continuity to lube re
solenoid

44 no continuity to lube fro
solenoid

45 no continuity to carriag
speed solenoid

51 no continuity to rotation
solenoid

41 no continuity to pipe grip 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

42 no continuity to pipe release 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

43 no continuity to lube rear 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

44 no continuity to lube front 
solenoid

add pipe and remove pipe 
are blocked

non-
essential

45 no continuity to carriage two 
speed solenoid

code is stored non-
essential

51 no continuity to rotation cw 
solenoid

cruise control is blocked essential



200 JT4020 Mach 1 - MAINTENANCE
TROUBLESHOOT DRILLING UNIT

200 JT4020 Mach 1 - MAINTENANCE
TROUBLESHOOT DRILLING UNIT

52

53

54

55

111

112

113

114

115

122

131

132

133 no continuity to shuttle home 
switch

add pipe and remove pipe 
are blocked

non-
essential

134 no continuity to front wrench 
switch

add pipe and remove pipe 
are blocked

non-
essential

144 drive joystick left/right out of 
range

drive is blocked essential

145 drive joystick forward/
backward out of range

drive is blocked essential

151

152

154

155

233

Code

uise control is blocked essential

uise control is blocked essential

uise control is blocked essential

ive is blocked essential

ive is blocked essential

ive is blocked essential

ive is blocked essential

de is stored essential

de is stored non-
essential

de is stored non-
essential

d pipe and remove pipe 
e blocked

non-
essential

d pipe and remove pipe 
e blocked

non-
essential

133 no continuity to shuttle home 
switch

add pipe and remove pipe 
are blocked

non-
essential

134 no continuity to front wrench 
switch

add pipe and remove pipe 
are blocked

non-
essential

144 drive joystick left/right out of 
range

drive is blocked essential

145 drive joystick forward/
backward out of range

drive is blocked essential

tation and cruise control 
e blocked

essential

rust and cruise contol are 
ocked

essential

de is stored essential

de is stored non-
essential

ill and drive are blocked essential

esult Severity
drill joystick left/right out of 
range

rotation and cruise control 
are blocked

essential

drill joystick forward/
backward out of range

thrust and cruise contol are 
blocked

essential

drilling fluid potentiometer out 
of range

code is stored essential

rotation potentiometer is out 
of range

code is stored non-
essential

drill and drive inputs both on drill and drive are blocked essential

151 drill joystick left/right out of 
range

ro
ar

152 drill joystick forward/
backward out of range

th
bl

154 drilling fluid potentiometer out 
of range

co

155 rotation potentiometer is out 
of range

co

233 drill and drive inputs both on dr
no continuity to rotation ccw 
solenoid

cruise control is blocked essential

no continuity to thrust forward 
solenoid

cruise control is blocked essential

no continuity to thrust 
backward solenoid

cruise control is blocked essential

no continuity to left track 
forward solenoid

drive is blocked essential

no continuity to left track 
reverse solenoid

drive is blocked essential

no continuity to right track 
forward solenoid

drive is blocked essential

no continuity to right track 
reverse solenoid

drive is blocked essential

no continuity to drilling fluid 
pump solenoid

code is stored essential

no continuity to variable 
rotation solenoid

code is stored non-
essential

no continuity to check valve 
solenoid

code is stored non-
essential

no continuity to thrust rear 
home switch

add pipe and remove pipe 
are blocked

non-
essential

no continuity to thrust front 
home switch

add pipe and remove pipe 
are blocked

non-
essential

Condition Result Severity

52 no continuity to rotation ccw 
solenoid

cr

53 no continuity to thrust forward 
solenoid

cr

54 no continuity to thrust 
backward solenoid

cr

55 no continuity to left track 
forward solenoid

dr

111 no continuity to left track 
reverse solenoid

dr

112 no continuity to right track 
forward solenoid

dr

113 no continuity to right track 
reverse solenoid

dr

114 no continuity to drilling fluid 
pump solenoid

co

115 no continuity to variable 
rotation solenoid

co

122 no continuity to check valve 
solenoid

co

131 no continuity to thrust rear 
home switch

ad
ar

132 no continuity to thrust front 
home switch

ad
ar

Code Condition R
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ipe add pipe and remove pipe 
are blocked

non-
essential

itch add pipe or remove pipe are 
blocked

non-
essential

 add pipe or remove pipe 
aborted and code stored

non-
essential

nding add pipe or remove pipe 
aborted and code stored

non-
essential

le add pipe and remove pipe 
are blocked

essential

 code code is stored non-
essential

cycle for information only n/a

e for information only n/a

 pipe for information only n/a

un in for information only n/a

hours for information only n/a

Result Severity
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234 add pipe and remove p
inputs both on

235 front and rear home sw
inputs both on

241 shuttles not responding
correctly

242 front wrench not respo
correctly

254 error reading setup tab
information

255 undefinable diagnostic

300 total number of power 
counts

301 total number of add pip
cycles

302 total number of remove
cycles

303 total number of hours r
tenths of an hour

305 total number of cruise 

Code Condition

234 add pipe and remove pipe 
inputs both on

add pipe and remove pipe 
are blocked

non-
essential

235 front and rear home switch 
inputs both on

add pipe or remove pipe are 
blocked

non-
essential

241 shuttles not responding 
correctly

add pipe or remove pipe 
aborted and code stored

non-
essential

242 front wrench not responding 
correctly

add pipe or remove pipe 
aborted and code stored

non-
essential

254 error reading setup table 
information

add pipe and remove pipe 
are blocked

essential

255 undefinable diagnostic code code is stored non-
essential

300 total number of power cycle 
counts

for information only n/a

301 total number of add pipe 
cycles

for information only n/a

302 total number of remove pipe 
cycles

for information only n/a

303 total number of hours run in 
tenths of an hour

for information only n/a

305 total number of cruise hours for information only n/a

Code Condition Result Severity
in tenths of an hour

306 total number of drilling fluid 
hours in tenths of an hour

for information only n/a

in tenths of an hour

306 total number of drilling fluid 
hours in tenths of an hour

for information only n/a
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SPECIFICATIONS

U.S. Metric

313 in 7.9 m

87 in 2.2 m

96 in 2.4 m

10° 10°

26° 26°
JT4020 Mach 1 - SPECIFICATJT4020 Mach 1 - SPECIFICATIONS 203

Dimensions

Length

Width

Height 

Set-up angle, min.

Set-up angle, max.

SPECIFICATIONS

Dimensions U.S. Metric

Length 313 in 7.9 m

Width 87 in 2.2 m

Height 96 in 2.4 m

Set-up angle, min. 10° 10°

Set-up angle, max. 26° 26°
Angle of approach 17° 17°

Angle of departure 17° 17°

Weight (with 32 lined drill pipe, pipeloader, 
anchoring system and anchors)

27,500 lb 12 474 kg

U.S. Metric

177 in 4.5 m

3.5 in 89 mm

2.81 in 71 mm

190 ft 58 m

158 lb 72 kg

2 pipes) 6000 lb 2722 kg

 pipes) 3100 lb 1406 kg

Angle of approach 17° 17°

Angle of departure 17° 17°

Weight (with 32 lined drill pipe, pipeloader, 
anchoring system and anchors)

27,500 lb 12 474 kg
Power Pipe drill pipe

Length

Joint diameter

Tubing diameter

Minimum bend radius

Weight (lined)

Weight (large pipe box w/ 3

Weight (small pipe box w/16

Power Pipe drill pipe U.S. Metric

Length 177 in 4.5 m

Joint diameter 3.5 in 89 mm

Tubing diameter 2.81 in 71 mm

Minimum bend radius 190 ft 58 m

Weight (lined) 158 lb 72 kg

Weight (large pipe box w/ 32 pipes) 6000 lb 2722 kg

Weight (small pipe box w/16 pipes) 3100 lb 1406 kg
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Opera

Spindl

Spindl

Pullba

Thrust

Min bo

Backre

Groun
speed

Engin

Engine

Fuel: d

Coolin

Numbe

Engine
angle

Displacement 414 cu in 6.8 L

Bore 4.2 in 106 mm

Stroke 5 in 127 mm

Intermittent power @  2400 rpm 185 hp 138 kW

Maximum governed speed (no load) 2450 rpm 2450 rpm

Contin

U.S. Metric

240 rpm 240 rpm

5000 ft•lb 6779 N•m

40,000 lb 178 kN

36,000 lb 160 kN

variable

0-2.5 mph 0-4 km/h

0-2.5 mph 0-4 km/h

U.S. Metric

50 (Turbocharged)

ard 50/50 pre-mixed coolant

30° 30°

30° 30°

Displacement 414 cu in 6.8 L

Bore 4.2 in 106 mm

Stroke 5 in 127 mm

Intermittent power @  2400 rpm 185 hp 138 kW

Maximum governed speed (no load) 2450 rpm 2450 rpm

166 hp 124 kW
uous power @  2400 rpm 166 hp 124 kW Continuous power @  2400 rpm
tional U.S. Metric

e speed, max 240 rpm 240 rpm

e torque, max 5000 ft•lb 6779 N•m

ck, actual 40,000 lb 178 kN

, actual 36,000 lb 160 kN

re diameter

am diameter (soil dependent) variable

d drive forward 0-2.5 mph 0-4 km/h

reverse 0-2.5 mph 0-4 km/h

e U.S. Metric

: John Deere Model 6068TF250 (Turbocharged)

iesel

g medium: John Deere Cool-Gard 50/50 pre-mixed coolant

r of cylinders: 6

 fore/aft, continuous 30° 30°

side to side, continuous 30° 30°

Operational

Spindle speed, max

Spindle torque, max

Pullback, actual

Thrust, actual

Min bore diameter

Backream diameter (soil dependent)

Ground drive 
speed

forward

reverse

Engine

Engine: John Deere Model 6068TF2

Fuel: diesel

Cooling medium: John Deere Cool-G

Number of cylinders: 6

Engine 
angle

fore/aft, continuous

side to side, continuous
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ssure per ISO 6394.

U.S. Metric

55 gal 208 L

36 gal 136 L

30 qt 28 L

24 qt 23 L

U.S. Metric

1300 psi 90 bar

120 gpm 454 L/min

9 bar) 100 gpm 379 L/min

ater) 8 gal 30 L

in, SAE cold crank @ 0° F (-18° C) two 12 
ies @ 800 amps each
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Noise Level:

Operator 91 dBA sound pre

Fluid capacities

Fuel tank

Hydraulic reservoir

Engine cooling system

Engine oil with filter

Fluid system (on-board)

Fluid pressure, max

Flow rate free flow, max

@ 1000 psi (6

Fluid tank (antifreeze/freshw

Battery

SAE reserve capacity 120 m
Volt, negative ground batter

Noise Level:

Operator 91 dBA sound pressure per ISO 6394.

Fluid capacities U.S. Metric

Fuel tank 55 gal 208 L

Hydraulic reservoir 36 gal 136 L

Engine cooling system 30 qt 28 L

Engine oil with filter 24 qt 23 L

Fluid system (on-board) U.S. Metric

Fluid pressure, max 1300 psi 90 bar

Flow rate free flow, max 120 gpm 454 L/min

@ 1000 psi (69 bar) 100 gpm 379 L/min

Fluid tank (antifreeze/freshwater) 8 gal 30 L

Battery

SAE reserve capacity 120 min, SAE cold crank @ 0° F (-18° C) two 12 
Volt, negative ground batteries @ 800 amps each
Exterior 113 dBA sound power per ISO 6393.

Specifications are called out according to SAE recommended practices. 
Specifications are general and subject to change without notice. If exact 
measurements are required, equipment should be weighed and measured. Due to 
selected options, delivered equipment may not necessarily match that shown.

Exterior 113 dBA sound power per ISO 6393.

Specifications are called out according to SAE recommended practices. 
Specifications are general and subject to change without notice. If exact 
measurements are required, equipment should be weighed and measured. Due to 
selected options, delivered equipment may not necessarily match that shown.
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APPENDIX

ould be made gradually. All Ditch Witch 
 bend limits. JT4020 Mach 1 drill pipes 
 of 190’ (57.9 m), meaning a 90 degree 

m) of forward distance and 
m) of pipe. Make sure pitch changes no 

ore sharply than recommended will 
ailure over time. Changes in pitch must 
r the length of a pipe. Maximum percent 
0-60 cm) of pipe create sharp bends 
JT4020 Mach 1 - APPENDIX
A. BEND LIMITS
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A. BEND LIMITS

A. BEND LIMITS

Turns in the bore path sh
pipes have recommended
have a tested bend radius
bend requires 190’ (57.9 
approximately 298’ (90.8 
more than 7% per pipe.

NOTICE: Bending pipe m
damage pipe and cause f
be equally distributed ove
changes in pitch in 1-2’ (3
and will damage pipe.

APPENDIX

A. BEND LIMITS

Turns in the bore path should be made gradually. All Ditch Witch 
pipes have recommended bend limits. JT4020 Mach 1 drill pipes 
have a tested bend radius of 190’ (57.9 m), meaning a 90 degree 
bend requires 190’ (57.9 m) of forward distance and 
approximately 298’ (90.8 m) of pipe. Make sure pitch changes no 
more than 7% per pipe.

NOTICE: Bending pipe more sharply than recommended will 
damage pipe and cause failure over time. Changes in pitch must 
be equally distributed over the length of a pipe. Maximum percent 
changes in pitch in 1-2’ (30-60 cm) of pipe create sharp bends 
and will damage pipe.



208 JT4020 Mach 1 - APPENDIX
A. BEND LIMITS

208 JT4020 Mach 1 - APPENDIX
A. BEND LIMITS

Bendin
cause 
can lea
bends

See table on next page for lateral (A) and forward (B) dimensions. 

ed limits will stress pipe and 
n. This damage adds up and 
se the following charts to keep 

See table on next page for lateral (A) and forward (B) dimensions. 
g pipe beyond recommended limits will stress pipe and 
damage that cannot be seen. This damage adds up and 
d to sudden pipe failure. Use the following charts to keep 

 within safe limits.

Bending pipe beyond recommend
cause damage that cannot be see
can lead to sudden pipe failure. U
bends within safe limits.
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Metric

teral (A) Forward (B) Lateral (A)

in 4.5 m .2 m

ft 6 in 9 m .7 m

ft 2 in 13.4 m 1.6 m

ft 1 in 17.7 m 2.8 m

 ft 2 in 21.9 m 4.3 m

 ft 3 in 26 m 6.2 m

 ft 5 in 30 m 8.4 m

 ft 7 in 33.7 m 10.8 m

 ft 7 in 37.3 m 13.6 m

 ft 6 in 40.6 m 16.6 m

 ft 3 in 43.7 m 19.9 m

 ft 9 in 46.5 m 23.4 m
JT4020 Mach 1 - APPENDIX
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A. BEND LIMITS

Pipe 
No.

U.S.

Forward (B) La

1 14 ft 9 in 7 

2 29 ft 5 in 2 

3 43 ft 11 in 5 

4 58 ft 1 in 9 

5 72 ft 0 in 14

6 85 ft 5 in 20

7 98 ft 4 in 27

8 110 ft 8 in 35

9 124 ft 4 in 44

10 133 ft 3 in 54

11 143 ft 4 in 65

12 152 ft 7 in 76

Pipe 
No.

U.S. Metric

Forward (B) Lateral (A) Forward (B) Lateral (A)

1 14 ft 9 in 7 in 4.5 m .2 m

2 29 ft 5 in 2 ft 6 in 9 m .7 m

3 43 ft 11 in 5 ft 2 in 13.4 m 1.6 m

4 58 ft 1 in 9 ft 1 in 17.7 m 2.8 m

5 72 ft 0 in 14 ft 2 in 21.9 m 4.3 m

6 85 ft 5 in 20 ft 3 in 26 m 6.2 m

7 98 ft 4 in 27 ft 5 in 30 m 8.4 m

8 110 ft 8 in 35 ft 7 in 33.7 m 10.8 m

9 124 ft 4 in 44 ft 7 in 37.3 m 13.6 m

10 133 ft 3 in 54 ft 6 in 40.6 m 16.6 m

11 143 ft 4 in 65 ft 3 in 43.7 m 19.9 m

12 152 ft 7 in 76 ft 9 in 46.5 m 23.4 m
mum bend radius--175’ (53.3 m)

13 160 ft 11 in 89 ft 0 in 49.1 m 27.1 m

14 168 ft 3 in 101 ft 9 in 51.3 m 31 m

15 174 ft 7 in 115 ft 1 in 53.2 m 35.1 m

16 179 ft 11 in 128 ft 11 in 54.8 m 39.3 m

17 184 ft 1 in 143 ft 0 in 56.1 m 43.6 m

7 ft 6 in 57 m 48 m

2 ft 1 in 57.7 m 52.5 m

6 ft 10 in 57.9 m 57 m

0 ft 0 in 57.9 m 57.9 m

13 160 ft 11 in 89 ft 0 in 49.1 m 27.1 m

14 168 ft 3 in 101 ft 9 in 51.3 m 31 m

15 174 ft 7 in 115 ft 1 in 53.2 m 35.1 m

16 179 ft 11 in 128 ft 11 in 54.8 m 39.3 m

17 184 ft 1 in 143 ft 0 in 56.1 m 43.6 m
Dimensions given at mini

18 187 ft 2 in 15

19 189 ft 2 in 17

20 189 ft 11 in 18

21 190 ft  0 in 19

Dimensions given at minimum bend radius--175’ (53.3 m)

18 187 ft 2 in 157 ft 6 in 57 m 48 m

19 189 ft 2 in 172 ft 1 in 57.7 m 52.5 m

20 189 ft 11 in 186 ft 10 in 57.9 m 57 m

21 190 ft  0 in 190 ft 0 in 57.9 m 57.9 m
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B. ENTRY PITCH, SETBACK, AND DEPTH

B. E

Entry p
determ
level g
Minimu

EA

-20

-22

-24 56 ft 6 in (17.2 m) 2 ft 11 in (.89 m) 8 ft 2 in (2.5 m)

-26 59 ft 11 in (18.3 m) 3 ft 2 in (.96 m) 9 ft 3 in (2.8 m)

-28 63 ft 3 in (19.3 m) 3 ft 4 in (1.03 m) 10 ft 5 in (3.2 m)

-30 66 ft 7 in (20.3 m) 3 ft 7 in (1.09 m) 11 ft 6 in (3.5 m)

-32 69 ft 10 in (21.3 m) 3 ft 10 in (1.16 m) 12 ft 10 in (3.9 m)

          

2. Be
of firs

BACK, AND DEPTH

ork together with bend limits to 
s drilling unit slope compared to 
 from entry to horizontal. 
int bore becomes horizontal.

d D

 (.75 m) 6 ft 2 in (1.9 m)

 (.82 m) 7 ft 2 in (2.2 m)

-24 56 ft 6 in (17.2 m) 2 ft 11 in (.89 m) 8 ft 2 in (2.5 m)

-26 59 ft 11 in (18.3 m) 3 ft 2 in (.96 m) 9 ft 3 in (2.8 m)

-28 63 ft 3 in (19.3 m) 3 ft 4 in (1.03 m) 10 ft 5 in (3.2 m)

-30 66 ft 7 in (20.3 m) 3 ft 7 in (1.09 m) 11 ft 6 in (3.5 m)

-32 69 ft 10 in (21.3 m) 3 ft 10 in (1.16 m) 12 ft 10 in (3.9 m)

ed on:
imum bend radius
apter, and transition sub, and 1/3 

 m]) in the ground before steering
                                          Based on:
1. 190’ (57.9 m) minimum bend radius

acon housing, EZ-Connect, adapter, and transition sub, and 1/3 
t drill pipe (totaling 12’ 6” [3.8 m]) in the ground before steering

                                                    Bas
1. 190’ (57.9 m) min

2. Beacon housing, EZ-Connect, ad
of first drill pipe (totaling 12’ 6” [3.8
NTRY PITCH, SETBACK, AND DEPTH

itch, setback, and depth work together with bend limits to 
ine bore path. Entry pitch is drilling unit slope compared to 
round. Setback is distance from entry to horizontal. 
m depth is measured at point bore becomes horizontal.

SB d D

49 ft 6 in (15.1 m) 2 ft 5 in (.75 m) 6 ft 2 in (1.9 m)

53 ft (16.2 m) 2 ft 8 in (.82 m) 7 ft 2 in (2.2 m)

B. ENTRY PITCH, SET

Entry pitch, setback, and depth w
determine bore path. Entry pitch i
level ground. Setback is distance
Minimum depth is measured at po

EA SB

-20 49 ft 6 in (15.1 m) 2 ft 5 in

-22 53 ft (16.2 m) 2 ft 8 in
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ID REQUIREMENTS

essful when enough fluid reaches the 
 needed depends on sizes of bore, 
zzles.

e can be used to determine the 
needed in perfect conditions. Use
ated or bore might be dry and 
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C. DRILLING FLU

Backreaming is only succ
bore. The amount of fluid
pullback material, and no

The chart on the next pag
minimum amount of fluid 
more than amount indic
unsuccessful.

C. DRILLING FLUID REQUIREMENTS

Backreaming is only successful when enough fluid reaches the 
bore. The amount of fluid needed depends on sizes of bore, 
pullback material, and nozzles.

The chart on the next page can be used to determine the 
minimum amount of fluid needed in perfect conditions. Use
more than amount indicated or bore might be dry and 
unsuccessful.
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   Back
.5 in
1 in
1.5 in

2 in
2.5 in
3 in

3.5 in
4 in
4.5 in

5 in
5.5 in
6 in

6.5 in
7 in
7.5 in

8 in
8.5 in
9 in

9.5 in
10 in
10.5 in

11 in 27.94 cm 4.94 61.31
11.5 in 29.21 cm 5.4 67.01
12 in 30.48 cm 5.88 72.97

12.5 in 31.75 cm 6.37 79.17
13 in 33.02 cm 6.9 85.63
13.5 in 34.29 cm 7.44 92.35

14 in 35.56 cm 8 99.31
14.5 in
15 in

15.5 in
16 in
16.5 in

17 in
17.5 in
18 in

Gallons per foot Liters per meter
.01 .13
.04 .51
.09 1.14

.16 2.03

.25 3.17

.37 4.56

.5 6.21

.65 8.11

.83 10.26

1.02 12.67
1.23 15.33
1.47 18.24

1.72 21.41
2 24.83
2.29 28.50

2.61 32.43
2.95 36.61
3.30 41.04

3.68 45.73
4.08 50.67
4.5 55.86

11 in 27.94 cm 4.94 61.31
11.5 in 29.21 cm 5.4 67.01
12 in 30.48 cm 5.88 72.97

12.5 in 31.75 cm 6.37 79.17
13 in 33.02 cm 6.9 85.63
13.5 in 34.29 cm 7.44 92.35

14 in 35.56 cm 8 99.31
8.58 106.54
9.18 114.01

9.8 121.74
10.44 129.72
11.11 137.95

11.79 146.44
12.49 155.18
13.22 164.17
36.83 cm 8.58 106.54
38.1 cm 9.18 114.01

39.37 cm 9.8 121.74
40.64 cm 10.44 129.72
41.91 cm 11.11 137.95

43.18 cm 11.79 146.44
44.45 cm 12.49 155.18
45.72 cm 13.22 164.17

14.5 in 36.83 cm
15 in 38.1 cm

15.5 in 39.37 cm
16 in 40.64 cm
16.5 in 41.91 cm

17 in 43.18 cm
17.5 in 44.45 cm
18 in 45.72 cm
reamer/product diameter Gallons per foot Liters per meter
1.27 cm .01 .13
2.54 cm .04 .51
3.81 cm .09 1.14

5.08 cm .16 2.03
6.35 cm .25 3.17
7.62 cm .37 4.56

8.89 cm .5 6.21
10.16 cm .65 8.11
11.43 cm .83 10.26

12.70 cm 1.02 12.67
13.97 cm 1.23 15.33
15.24 cm 1.47 18.24

16.51 cm 1.72 21.41
17.78 cm 2 24.83
19.05 cm 2.29 28.50

20.32 cm 2.61 32.43
21.59 cm 2.95 36.61
22.86 cm 3.30 41.04

24.13 cm 3.68 45.73
25.40 cm 4.08 50.67
26.67 cm 4.5 55.86

   Backreamer/product diameter
.5 in 1.27 cm
1 in 2.54 cm
1.5 in 3.81 cm

2 in 5.08 cm
2.5 in 6.35 cm
3 in 7.62 cm

3.5 in 8.89 cm
4 in 10.16 cm
4.5 in 11.43 cm

5 in 12.70 cm
5.5 in 13.97 cm
6 in 15.24 cm

6.5 in 16.51 cm
7 in 17.78 cm
7.5 in 19.05 cm

8 in 20.32 cm
8.5 in 21.59 cm
9 in 22.86 cm

9.5 in 24.13 cm
10 in 25.40 cm
10.5 in 26.67 cm
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meter Gallons per foot Liters per meter
13.96 173.42
14.73 182.92

15.51 192.68
16.32 202.68
17.15 212.94

17.99 223.46
18.86 234.23
19.75 245.25

20.65 256.52
21.58 268.05
22.53 279.83

23.5 291.86
24.49 304.15
25.5 316.69

26.53 329.49
27.58 342.53
JT4020 Mach 1 - APPENDIX
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   Backreamer/product dia
18.5 in 46.99 cm
19 in 48.26 cm

19.5 in 49.53 cm
20 in 50.8 cm
20.5 in 52.07 cm

21 in 53.34 cm
21.5 in 54.61 cm
22 in 55.88 cm

22.5 in 57.15 cm
23 in 58.42 cm
23.5 in 59.69 cm

24 in 60.96 cm
24.5 in 62.23 cm
25 in 63.5 cm

25.5 in 64.77 cm
26 in 66.04 cm

   Backreamer/product diameter Gallons per foot Liters per meter
18.5 in 46.99 cm 13.96 173.42
19 in 48.26 cm 14.73 182.92

19.5 in 49.53 cm 15.51 192.68
20 in 50.8 cm 16.32 202.68
20.5 in 52.07 cm 17.15 212.94

21 in 53.34 cm 17.99 223.46
21.5 in 54.61 cm 18.86 234.23
22 in 55.88 cm 19.75 245.25

22.5 in 57.15 cm 20.65 256.52
23 in 58.42 cm 21.58 268.05
23.5 in 59.69 cm 22.53 279.83

24 in 60.96 cm 23.5 291.86
24.5 in 62.23 cm 24.49 304.15
25 in 63.5 cm 25.5 316.69

25.5 in 64.77 cm 26.53 329.49
26 in 66.04 cm 27.58 342.53
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D. N

Select
minute
nozzle

U.S. N

A - Flo

B - No

C - No

om1529.p

least the amount of fluid per 
essure you will be using. A 
per minute is recommended.

te
cx om1529.pcx
OZZLE FLOW

 nozzles that will supply at least the amount of fluid per 
 needed for the flow and pressure you will be using. A 
 that will supply more fluid per minute is recommended.

ozzle Flow

w per nozzle, gallons/minute

zzle pressure, psi

zzle size

D. NOZZLE FLOW

Select nozzles that will supply at 
minute needed for the flow and pr
nozzle that will supply more fluid 

U.S. Nozzle Flow

A - Flow per nozzle, gallons/minu

B - Nozzle pressure, psi

C - Nozzle size
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/minute
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D. NOZZLE FLOW

Metric Nozzle Flow

A - Flow per nozzle, liters

B - Nozzle pressure, bar

C - Nozzle size

Metric Nozzle Flow

A - Flow per nozzle, liters/minute

B - Nozzle pressure, bar

C - Nozzle size
om1528.pcxom1528.pcx
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WARRANTY

 Equipment and Parts
d Warranty Policy
clusions herein, free replacement parts will be 

h Witch dealership for any Ditch Witch equipment 
harles Machine Works, Inc. (CMW) that fail due to 
ship within one (1) year of first commercial use  
0 attachments). Free labor will be provided at any 
ip for installation of parts under this warranty 

itial commercial use of the serial-numbered Ditch 
nstalled.

from Product Warranty
subject to ground contact including, but not limited 

ins, sprockets, backhoe buckets, plow blades, drill 

 and swivels.

al damages.

ries caused by misuse, abuse, improper 
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Ditch Witch
Limite

Subject to the limitations and ex
provided at any authorized Ditc
or parts manufactured by The C
a defect in material or workman
(Exception: 2 years for all SK50
authorized Ditch Witch dealersh
during the first year following in
Witch equipment on which it is i

Exclusions 
• Wear-related failure of parts 

to, digging teeth, digging cha

pipe, drill bits, backreamers,

• All incidental or consequenti

• All defects, damages, or inju

WARRANTY

Ditch Witch Equipment and Parts
Limited Warranty Policy

Subject to the limitations and exclusions herein, free replacement parts will be 
provided at any authorized Ditch Witch dealership for any Ditch Witch equipment 
or parts manufactured by The Charles Machine Works, Inc. (CMW) that fail due to 
a defect in material or workmanship within one (1) year of first commercial use  
(Exception: 2 years for all SK500 attachments). Free labor will be provided at any 
authorized Ditch Witch dealership for installation of parts under this warranty 
during the first year following initial commercial use of the serial-numbered Ditch 
Witch equipment on which it is installed.

Exclusions from Product Warranty
• Wear-related failure of parts subject to ground contact including, but not limited 

to, digging teeth, digging chains, sprockets, backhoe buckets, plow blades, drill 

pipe, drill bits, backreamers, and swivels.

• All incidental or consequential damages.

• All defects, damages, or injuries caused by misuse, abuse, improper 
installation, alteration, neglect, or uses other than those for which products 

were intended.

• All defects, damages, or injuries caused by improper training, operation, or 

servicing of products in a manner inconsistent with manufacturer’s 

recommendations.

• All engines and engine accessories (these are covered by original 

manufacturer’s warranty).

hich may be subject to another manufacturer’s 
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installation, alteration, neglect, or uses other than those for which products 

were intended.

• All defects, damages, or injuries caused by improper training, operation, or 

servicing of products in a manner inconsistent with manufacturer’s 

recommendations.

• All engines and engine accessories (these are covered by original 

manufacturer’s warranty).
• Tires, belts, and other parts w
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• Tires, belts, and other parts which may be subject to another manufacturer’s 

warranty (such warranty will be available to purchaser).

• All implied warranties not expressly stated herein, including any warranty of 

fitness for a particular purpose and merchantability.

IF THE PRODUCTS ARE PURCHASED FOR COMMERCIAL PURPOSES AS 
DEFINED BY THE UNIFORM COMMERCIAL CODE, THEN THERE ARE NO 
WARRANTIES WHICH EXTEND BEYOND THE FACE HEREOF AND THERE 
ARE NO IMPLIED WARRANTIES OF ANY KIND WHICH EXTEND TO A 
COMMERCIAL BUYER. ALL OTHER PROVISIONS OF THIS LIMITED 
WARRANTY APPLY INCLUDING THE DUTIES IMPOSED.
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