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Aimed at independent diesel workshops that demand the 
highest standards to conduct the most accurate and 
comprehensive tests possible.

Sabre Cri Series
Compact & High Power Common Rail Test machines

Master

1800 bar

650 cc/min

Expert

2700 bar

1050 cc/min
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Master

1800 bar

650 cc/min

Sabre Cri Series
Compact & High Power Common Rail Test Machines

Expert

2700 bar

1050 cc/min

Fast
Accurate

Easy to useFlexible…

Packed with features
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Technology Platform
Future-proofing & up-skilling the workshop

• Comprehensive language support / Simplified tooling

• Supporting the technician with easy-to-use products

• On screen videos, diagrams and user prompts
Usability

• Over 80 years of ‘ground up’ design best-practice

• OE partnerships: Delphi, Denso, Continental, Cummins, 
CAT, Stanadyne

OE Heritage

• Many patented designs

• Cutting edge Engineering principals

• Focus on entire customer ownership experience
Innovation

• Pay for advance functions only when needed

• Modular design for simple upgrades when required

• Support services direct to machine
Flexibility
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Technology Platform
Modular & Upgradeable

magmahTouch software optimised for usability & functionality

Standardised chassis and sheet fabrications

70% of internal parts common to all machines

Designed to be upgradeable – e.g. pump and motor

Windows 10 touch screen app – flexible, connected, plug-ins

Intelligent, high performance temperature management

Patented Closed-Loop technologies

➢ Sabre CRi Master

➢ Sabre CRi Expert

➢ Toledo HEUi Master 



Hartridge Ltd - ConfidentialHartridge Ltd - Confidential

Fluid compatibility: ISO4113 AW2 - 20 Litre Hartridge test oil p/n: 8802011-20

Tank capacity: 10 litres

Dimensions: 610mm (W), 610mm (D), 1100mm (H)

Un-laden weight: 145kg

Retractable rolling feet

Lifting Eyelets

Simplified Injector Clamping

Technology Platform
Physical Specification

Retracting rolling feet
Lifting Eylets



Hartridge Ltd - Confidential

Technology Platform
Minimal Installation Requirements

No compressed air No 3-phase connection No water supply

Internal drive motor,
HP pump & Common 

Rail to generate pressure

Only domestic power
sockets are required

Cooling is managed internally
without the need for water*

*An additional ultra-high performance temperature control option is in development. It is being designed to 
maintain a test oil temperature of 40 0C, even when testing the highest pressure Euro VI applications.

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiu_4fq9tPSAhUK1hQKHRVyAqAQjRwIBw&url=http://www.freepik.com/free-icon/water-tap-on-pipes_718178.htm&bvm=bv.149397726,d.cGw&psig=AFQjCNH1l2wSzxtFnJS2vN3bhEQEluGrvA&ust=1489509864990459
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiyqYGA99PSAhUJ1hQKHYDdBLMQjRwIBw&url=http://www.flaticon.com/free-icon/compressor_53149&bvm=bv.149397726,d.cGw&psig=AFQjCNEBLwbx3IWhXCodE7KiYSLJkO-hag&ust=1489509918575342
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwirtLWO99PSAhXKORQKHbjCDosQjRwIBw&url=https://www.iconfinder.com/icons/34218/add_cross_delete_exit_remove_icon&bvm=bv.149397726,d.cGw&psig=AFQjCNHhdw3F9rfzG6kc5j0Rw84IYydq4A&ust=1489509946738286
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwirtLWO99PSAhXKORQKHbjCDosQjRwIBw&url=https://www.iconfinder.com/icons/34218/add_cross_delete_exit_remove_icon&bvm=bv.149397726,d.cGw&psig=AFQjCNHhdw3F9rfzG6kc5j0Rw84IYydq4A&ust=1489509946738286
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Sabre CRi Master

➢ Machine input: 100-120Vac, or 200-240Vac, 50/60Hz
• Either supply to be capable of 10 Amps

➢ Motor input: 100-120Vac, or 200-240Vac, 50/60Hz
• Supply to be capable of 10 Amps (high voltage plug output)

• Supply to be capable of 15 Amps (low voltage plug output)
➢ An external step-up Transformer will be supplied

Sabre CRi Expert

➢ Machine input: 100-120Vac, or 200-240Vac, 50/60Hz
• Either supply to be capable of 10 Amps

➢ Motor input: 200-240Vac, 50/60Hz
• Supply to be capable of 15 Amps
• No external transformer available

IEC C14 inlet
(200-240 V version illustrated)

IEC C20 inlet
(200-240 V version illustrated)

Technology Platform
Domestic Single Phase Power Supply
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Technology Platform
Sabre CRi Series Principles of Operation

High pressure rail, sensor,
& pressure control valve
Upgraded components
in Expert

High power 
Motor
1.50 kW – Master
1.87 kW – Expert

High power motor

Cooler assembly 
x3  oil-to-air heat exchangers
Expert has higher spec 
components

High pressure
Pump
DFP6 Pump – Master
DFP7 Pump – Expert

OE automotive fuel system components
➢ Delphi Pump & Rail from Euro VI on-road applications

High performance cooling
➢ Each hydraulic circuit has a dedicated heat exchanger
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Patented closed loop technology intelligently manages the high pressure pump flow output 
based on the available motor power across the rail pressure range.

Current 
Monitoring

CR Pump VCV 
Adjustment

ACB3 Circuit 
Board 

(firmware)

CR Rail 
Pressure 

Control Valve

Technology Platform
Sabre CRi Series Principles of Operation
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Technology Platform
Sabre CRi Series Principles of Operation

Benefits of patented closed loop system:

Maximises hydraulic flow

Maintains test result repeatability

Highly accurate Hartridge Testplans

No external air supply required

Powered by domestic plug sockets

Prevents tripping circuits

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjNgbDQisTSAhUGWhQKHcSzCO0QjRwIBw&url=http://keywordsuggest.org/gallery/161887.html&psig=AFQjCNG_ZlTPlPK6qybZEL5tIsaVuodx-w&ust=1488965403556195
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Technology Platform
Hydraulic Performance: Sabre CRi Master Vs leading competitor
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Hydraulic Performance

Sabre CRi Expert

Sabre CRi Master

Delphi SMART MX/PR (€4)

Delphi F2 
(in development)

Denso i-Art (Coil)

Bosch CRIN4.2 (in development)

Bosch 117x

Technology Platform
Application Performance: Sabre CRi Series

C4i
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Sabre CRi Series
Operational Specification

Feature Sabre Expert Sabre Master

Rail Pressure 1-2700 bar 1-1800 bar

Injection Speed 120-3000 inj/min 120-3000 inj/min

Pulse width 0-4000 μs 0-4000 μs

High Pressure Flow 1050-250 cc/min 650-250 cc/min

Backleak Flow 0-1800 cc/min 0-290 cc/min

Hydraulic Fluid
Cooling

Upgraded oil-to-air 
heat exchangers x3

oil-to-air heat 
exchangers x3

Metering filtration 60μm 60μm

Backleak filtration 7μm 60μm

Tank filtration 2μm 2μm
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Sabre CRi Series
Measuring capability

Feature Sabre Expert Sabre Master

Coil Resistance 0-200 Ω 0-200 Ω

Inductance 0-20 mH 0-20 mH

Capacitance 0-12 µF 0-12 µF

Full Event Response Time 0-999 µS 0-999 µS

Delivery 0.2-400 mm3/str 0.2-400 mm3/str

Metering Accuracy (+/-) 0.4% + 0.1mm3/str (+/-) 0.4% + 0.1mm3/str

Metering Resolution 0.01mm3/str 0.01mm3/str

Nozzle Opening Pressure P P*

Denso I-Art sensor Test P P*

Minimum Drive Pulse P P*

Cycle Time Typically <5 minutes Typically <5 minutes

*once updated to V3.X magmahtouch
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Sabre CRi Series
Delivery Measurement

Typical testplan delivery 

defaults for injection & 

backleak flow:

➢ Purge

➢ Max Power

➢ Max Torque

➢ Emissions

➢ Pilot

➢ Idle

Test step passed

Test step failed

Test step in progress

Not yet tested
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High Pressure Leak Test - visual check step

Coil Resistance check

Capacitance check (piezo only)

Inductance (Solenoid only)

Static leak test – measures inherent back leak

Fuel delivery

Backleak delivery

Response Time

Rail Pressure

Backleak temperature

Nozzle Opening Pressure (NOP)* 

Minimum Drive Pulse (MDP)*

Denso i-ART pressure sensor test*

Sabre CRi Series
Measuring Conditions

* Machines running V3.X magmahtouch
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Sabre CRi Series
Physical Controls

B

C

A D

E
F

A - Main Isolator Switch

B – Hydraulic system start

C – Hydraulic system stop

D – Touchscreen/Tablet ON/OFF

E – 2x USB ports

F – HDMI port
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Sabre CRi Series
User Interface

Touchscreen Hardware

Full colour HD 

Operable with nitrile gloves

Internal flash memory – 28gb

2x USB port – front of machine

1x HDMi port – rear of machine

Operates at up to 90% humidity

Wifi – connect printers, keyboards

Email reports, networkable, cloud backup (V3.0)

Software

Windows 10 Touchscreen Application

Highly Intuitive & easy to use: minimal training required

Highest levels of built in functionality as standard

Fully automatic or advanced manual user-defined modes

Free lifetime fixes & updates

Screensaver/Loading screen

Main Test Screen: Quality & Clarity
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Upgrade from V2.X NOW & get:

Free lifetime core magmah user license – activate once

➢ Incorporating FREE lifetime maintenance/updates

Many new software functions & features

New pay-as-you-go functionality, e.g. coding, MDP, NOP, unlock test plans  

Major test plan database update over V2.X

Compatible with the latest Euro VI CR applications

Standard software on all Sabre Master & Expert machines

Available as an upgrade for Sabre Master users on V2.X

Sabre CRi Series
V3.0 magmahtouch
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Key User Features

Automatic & Manual injector testing modes

Advanced test plan control

Easily create a test plan using a reference injector

Automatic test plan limits generation (+/- %)

Design, edit & save your own delivery steps

Fine tune limits and tolerances

Dynamic real-time analysis of results during injector testing

High pressure interlocks and safety door with ‘Safety Watchdog’ feature

Onboard machine diagnostics

On-screen oil tank level indicator

Enter comments post-test to be added to report

Reports saved as PDFs with date and exact time of results generation

Choose WIFI or USB for emailing & printing reports

Sabre CRi Series
V3.0 magmahtouch
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Sabre CRi Series
V3.0 magmahtouch
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Sabre CRi Series
V3.0 magmahtouch

Customer Test Report

Injector details

Job details

Customer details

Test parameters displayed

Test values displayed

➢ - Response time

➢ - Delivery

➢ - Back leak

Min/max values displayed

Pass/Fail of each test step
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Pay-as-you-go
Credit Pack Licensing functionality

A new type of smart License based on buying bundles of virtual currency held within the 

software, known as credits. Smart Licensing allows users to:

Buy credits purchased directly on new e-commerce platform
Unlock & use NEW advanced test features using credits installed on machine
Unlock the latest test plans
Unlock & generate injector codes

How it works

➢ Select a credit license pack from 100 to 2,000 credits

➢ The cost of individual credits are cheaper on the larger credit packs

➢ The credit balance is always displayed on the machine

➢ Credits are used to unlock functionality either for single use or permanently

➢ The balance of credits goes down in real-time as they are used

➢ Users only ever pay for what they have specifically opted in to use
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Pay-as-you-go
Credit License Pack - Bundle Pricing & Credit use

Active all-time 
Unlocked icon

Active credit 
transaction

Locked test 
step

1-time unlock 
test step

License type Cost 
(Credit)

Cost (Min 
Val)

Cost (Max 
Val)

Maintenance 
License

Free £0 £0

Existing test plans Free £0 £0

New Test plans 
V3.x onwards

Varies £0.50 £18.75

Denso I-ART 1CR £0.50 £1.25

NOP (nozzle 
opening pressure)

1CR £0.50 £1.25

MDP (minimum
drive pulse)

1CR £0.50 £1.25

Coding 3CR £1.50 £3.75

Credits Bundle
cost

Per 
credit

100 £125 £1.25

500 £500 £1.00

1000 £750 £0.75

2000 £1000 £0.50
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Pay-as-you-go
Credit Packs:  e-commerce portal

Fully automated e-commerce

24 hour global access

No paperwork to raise invoices

Instant transaction

Language support

Easy to use 

Https://hartridge.shop
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Pay-as-you-go
User Account/Cloud Backup

Create a user account

Back up & Recover critical data

Restore any lost credits 

Near Future
Direct communication: software/test plan updates/technical bulletins

Remote diagnostics & virtual/remote support
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Sabre CRi Series Test Plans – Development

The All-Makes focus has mandated a different approach to test plan development.

Reverse engineering injector drive profiles on vehicle and understanding ECU closed loop logic, i.e. 
Bosch EDC15, EDC16, EDC17, Siemens SID801, SID802…

Ensuring the final test plan provides diagnostic capability so there is total confidence that the 
injector will function on vehicle.

Sabre CRi test plans are compatible on both the Master and Expert platforms.

The machine provides a platform… The data provides the solution

BMW 2012 2.0d EDC16
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Sabre CRi Series Test Plans
November 2018

318 Free Full Test Plans – stay unlocked for life

594 Full Test Plans in total

➢ Bosch Coil & Piezo
➢ Bosch CRIN
➢ Delphi
➢ VDO
➢ Denso Coil
➢ Denso Piezo

All available on Sabre CRi Expert & Master Now* 
➢ Test steps beyond the Sabre Master’s flow & pressure limits will be skipped

* Once updated to V3.X magmahtouch
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Test Plans
User Creation V3.X

Fully customised test plans are easily created using a reference injector 

Limits can be created automatically for each test step

Each test step can be further edited to refine tolerances/limits

Saved Test plans are grouped separately from Hartridge test plans for easy identification and 
retrieval
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Bosch coding developed for the following injector families:

➢ 0445 110 xxx
➢ 0445 120 xxx

Ability to generate the following code structures:

➢ 6 digit
➢ 7 digit

➢ 8 digit

➢ 9 digit
➢ 10 digit 

Coding validated on 93 Bosch coil part numbers

Typical test cycle time: 5 minutes

Sabre CRi Coding (V3.X)
Bosch Coil

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj0_9SPtqraAhUMORQKHXi5CtIQjRx6BAgAEAU&url=https://www.evc.de/en/product/ols/software/&psig=AOvVaw3qBRUDvSOGgen2uWjd9eWh&ust=1523268122358569
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjetaPE8bHaAhUKvRQKHdehD00QjRx6BAgAEAU&url=http://www.vgs-motorsport.com/en/product-information---ecu-bosch-ms-6.4---engine-control-unit.html&psig=AOvVaw2HJEUB2_sEId8MPADFf1tU&ust=1523524592853395
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Sabre CRi Coding
Bosch Coil Coding

Grading available on 211 part numbers

Grading available on all Sabre CRi Expert/Master machines on V3.X software 

0 986 435 402 0445 110 191 0445 110 264 0445 110 340 0445 115 050 76130277 0 986 435 125 0 986 435 197

0 986 435 403 0445 110 192 0445 110 265 0445 110 351 0445 115 051 6420701187 0 986 435 126 0 986 435 199

0 986 435 404 0445 110 209 0445 110 269 0445 110 352 0445 115 052 13537797878 0 986 435 139 0 986 435 200

0 986 435 426 0445 110 212 0445 110 270 0445 110 369 0445 115 064 13537797877 0 986 435 143 0 986 435 201

0 986 435 445 0445 110 213 0445 110 273 0445 110 375 0445 115 067 13537809190 0 986 435 144 0 986 435 202

0 986 435 449 0445 110 216 0445 110 274 0445 110 376 0445 115 068 0 986 435 078 0 986 435 145 0 986 435 204

0 986 435 517 0445 110 219 0445 110 275 0445 110 410 0445 115 069 0 986 435 080 0 986 435 146 0 986 435 205

0 986 435 526 0445 110 236 0445 110 276 0445 110 411 0445 115 070 0 986 435 081 0 986 435 148 0 986 435 230

0445 110 080 0445 110 237 0445 110 281 0445 110 594 0445 115 072 0 986 435 084 0 986 435 150 0 986 435 233

0445 110 083 0445 110 238 0445 110 284 0445 110 647 0445 115 077 0 986 435 085 0 986 435 151 0 986 435 234

0445 110 110 0445 110 239 0445 110 288 0445 110 880 0445 115 078 0 986 435 088 0 986 435 152 0 986 435 236

0445 110 111 0445 110 241 0445 110 293 0445 110 883 0445 115 082 0 986 435 090 0 986 435 153 0 986 435 238

0445 110 131 0445 110 243 0445 110 295 0445 115 007 0445 115 083 0 986 435 091 0 986 435 155 0 986 435 275

0445 110 135 0445 110 245 0445 110 296 0445 115 008 0445 115 091 0 986 435 092 0 986 435 156 0 986 435 279

0445 110 139 0445 110 246 0445 110 297 0445 115 017 0445 116 001 0 986 435 102 0 986 435 162 0 986 435 290

0445 110 140 0445 110 248 0445 110 299 0445 115 027 0445 116 013 0 986 435 103 0 986 435 163 0 986 435 293

0445 110 159 0445 110 249 0445 110 300 0445 115 028 0445 116 024 0 986 435 104 0 986 435 165 0 986 435 350

0445 110 161 0445 110 251 0445 110 308 0445 115 029 0445 116 025 0 986 435 107 0 986 435 170 0 986 435 352

0445 110 165 0445 110 252 0445 110 311 0445 115 030 0445 116 026 0 986 435 111 0 986 435 171 0 986 435 354

0445 110 166 0445 110 253 0445 110 319 0445 115 033 0445 116 057 0 986 435 112 0 986 435 172 0 986 435 355

0445 110 167 0445 110 254 0445 110 320 0445 115 034 0445 116 058 0 986 435 113 0 986 435 175 0 986 435 356

0445 110 168 0445 110 255 0445 110 325 0445 115 036 0445 120 204 0 986 435 114 0 986 435 178 0 986 435 359

0445 110 172 0445 110 256 0445 110 326 0445 115 037 0445 120 217 0 986 435 115 0 986 435 180 0 986 435 362

0445 110 176 0445 110 257 0445 110 327 0445 115 042 0445 120 218 0 986 435 116 0 986 435 186 0 986 435 363

0445 110 177 0445 110 258 0445 110 338 0445 115 048 0445 120 274 0 986 435 117 0 986 435 193 0 986 435 372

0445 110 183 0445 110 259 0445 110 339 0445 115 049 A6420701187 0 986 435 118 0 986 435 194 0 986 435 394

0445 110 188 0445 110 263
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Sabre CRi Coding (V3.X)
VDO Piezo – phase 1

Specific closed loop injector drive for VDO Euro V injectors:

➢ Replicates ECU control logic
➢ Highly accurate injector re-grading

8200704191 16600 00Q1F 36001726 9801125480

9674973080 1746967 36001727 9802448680

9683957280 1791017 36001728 A2C59513484

00001980ER 1812616 36001729 A2C59513554

00001980ET 1840747 5WS40536 A2C59513556

00001980R9 1980ER 5WS40539 A2C59517051

00001980S0 1980ET 5WS40677 AV6Q-9F593-AA

03L 130 277 B 1980R9 5WS40745 AV6Q-9F593-AD

16 60 043 05R 1980S0 8200903034 BK2Q-9K546-AG

16 60 080 52R
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Sabre CRi Series Applications
Injector Parc coverage 

Bosch CR 110 Coil

Bosch CR 120 Coil (CRIN1)

Bosch CR 120 Coil (CRIN2)

Bosch 120 Twin Coil (HADIS) Expert only (in development)

Bosch CR 115 Piezo

Bosch CR 116 Piezo

Bosch CR 117 Piezo > 1800 bar – Expert recommended

Caterpillar/Perkins Coil

Continental Piezo

Cummins XPI – CR High Flow – Expert recommended

Purepower CR Piezo

Delphi CR C2i

Delphi CR C2i

Delphi CR C3i

Delphi CR C4i Up to 2000 bar– Expert recommended

Delphi F2R/FRR/MDEG > 1800 bar (in development)

Expert recommended

Delphi Smart (US2010/DAF)*

Denso Coil

Denso Piezo

Denso Piezo 2nd Gen >1800 bar (in development)

Expert recommended

Denso i-ART Coil* >1800 bar - Expert recommended

Denso i-ART Piezo >1800 bar from (in development)

Expert recommended

*Sabre CRi Expert recommended, or as minimum an upgraded backleak unit for Sabre CRi Master
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Sabre CRi Series Applications
TB243/1 – Part number level tooling guide
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Sabre CRi Series Applications
TB243/1 – Part number level tooling guide
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Operating Performance
Hartridge Response Time

Sensor

Tuned Volume

Counter Pressure

The Sabre CRi Series enables Full Event Response Time (FERT) to be measured by 
optimising the delivery chamber design and ensuring maximum resolution and 
repeatability
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Operating Performance
Full Event Response Time

Bosch 
“BIP”

Hartridge
“FERT”
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The Sabre CRi Series use 3 heat exchangers to control hydraulic temperature.  
The heat exchangers are fitted to the following hydraulic circuits:

No Cooling Water Required!

Operating Performance
Temperature Management

Injected Delivery

Backleak Flow

CR Rail Spill Pressure

The Sabre Expert model has higher

performance hardware due to the 

additional heat generated when 

running at full power above 1800 bar.

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjKraKE68HTAhXEtRQKHZ8wC2MQjRwIBw&url=http://www.canstockphoto.com/no-rain-12312806.html&psig=AFQjCNGBhpYmdZMgcAJ7mIS3kx_BwoaxkA&ust=1493286150271637


Hartridge Ltd - Confidential

V3.X New features
NOP/MDP

New software test steps to perform these advanced diagnostic functions

NOP = Nozzle Opening Pressure

Used to determine the pressure at which the injector needle lifts to deliver fuel.

MDP = Minimum Drive Pulse

Used to determine minimum required pulse width to inject fuel into the cylinder.

Is the ECU method to determine timing of multiple injection event separation

Adaptable Graph
Zoom Functionality

Display Values

NOP/MDP Result

NOP/MDP Final Delivery
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Fully diagnose the Denso i-ART injector (6 pin).

Internal pressure sensor measures injection pressure and temperature

Enables digital rate shaping to determine injection event characteristics 

Delivery and response time diagnosis will not guarantee correct injector function

New dedicated test step to diagnose the “built-in” internal pressure sensor

Pressure Demands Manual / Auto 

I-ART Pressure Feedback Temperature

Machine Pressure

V3.X New features
Denso i-ART

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiq16Dq3cDTAhVBlRQKHfChD0gQjRwIBw&url=http://autoexpert.com.ua/news/sobytiya/8412-novejshie-razrabotki-po-sistemam-dizelnogo-vpryska-common-rail-bosch-i-denso-obuchenie-diagnostike-i-remontu.html&psig=AFQjCNFh-BkWfiAlidUYwedG9JubRWI8iw&ust=1493248366210800
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1.  Injector Clamp Assembly

- Adjustable height block and clamping plate

- Fits injectors with a body diameter of 10-49mm

2.  Nozzle Seat (included in base machine kit)

- installs into the clamp base block prior to mounting the injector

7mm (NTA7200)

9mm (NTA7201)

3.  1x Delivery Chamber

- Installs on to the Nozzle Seat/clamp base assembly

Sabre Series Tooling
Simple & Fast Mounting/injector changeover
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Base Bench Kit
HK1206 Backleak Adaptor Kit

  NTA5310

NTA5301

NTA5312

NTA5302   &   9700028 NTA5305   &   9700023 NTA5307   &   9700008

NTA5304   &   9551508

NTA5303                                                 NTA5308

NTA5311   &   9551008 NTA5314

Included as standard in Sabre Master and Sabre Expert base kits
For many applications, the cable adaptor is the only additional tooling needed
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Standard items included (in addition to machine)

NTA7200 – 7mm nozzle sealing assembly

NTA7201 – 9mm nozzle sealing assembly

NTA7202 – Delivery chamber assembly

A245E150 – Backleak hose assembly

AHP5065/66 - High pressure pipe assemblies

AE69/1 – Piezo CR base cable

AE69/2 – Coil CR base cable

HK1206 – Sabre backleak adaptor kit

A258G010* – Step up transformer assembly

A258P005* – Cable assembly (transformer to Sabre)

A262A603 – USB memory stick (user manual/TIBS/videos)

Powercables (country/region specific)

CRi180-A Base Sabre Master 240V
CRi180-B Base Sabre Master 120/240V
CRi250-A Base Sabre Expert 240V
CRi250-B Base Sabre Expert 120/240V (Motor control 240V only)

*CRi-180-B only

Base Bench Kit
Machine variants & standard items included

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjqpqDC-qXSAhWFiRoKHZfoBN4QjRwIBw&url=https://clipartfest.com/categories/view/7be64dbebd6d0ad2cb01c899a7ee706f95b7750f/tick-clip-art-image.html&psig=AFQjCNGdlfmgXJn4MbncRqFl663V2c_-pQ&ust=1487930300023034
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1

2

1

2

These are all new cables for the Sabre - Not CRi-PC compatible.

2. Cable adaptor to 
purchase separately

NEW!

Sabre Series Cables
Drive cables & injector cable adaptors

1. Base cable  included 
as standard

2

1

Injector Type
CRi180 Part 

Number

CR Base driver cable - PIEZO AE69/1

AE69/7 CR Driver cable adaptor - 

Conti PZO type 1
AE69/7

CR Driver cable adaptor - Conti 

PZO type 2
AE69/8

CR Driver cable adaptor - Conti 

PZO type 2
AE69/9

CR Driver cable adaptor - Denso 

PZO type 1
AE69/10

CR Driver cable adaptor - Bosch 

PZO type 2
AE69/11

CR Driver cable adaptor - Denso i-

ART PZO type
AE69/13

CR Base driver cable - COIL AE69/4

Driver cable adaptor - Denso coil 

type 2
AE69/14 

AE69/17 CR Driver cable adaptor - 

Delphi coil type 1
AE69/17

Driver cable adaptor - Delphi coil 

type 2
AE69/18 CR

CR Driver cable adaptor - Delphi 

coil type 3
AE69/19

CR Driver cable adaptor - Denso i-

ART coil type
AE69/20

Driver cable adaptor - Bosch coil 

type 2
AE69/16

CR Driver cable adaptor – Bosch 

coil type 1

/Denso coil type 1

AE69/15 CR Driver cable adaptor 

AE69/15

Cable Image
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Sabre Series Tooling
Application specific adaptor kits

Comprehensive range of supplemental fuel sleeves & backleak adaptors

All priced and listed – see Sabre Series product pricing information

Bosch Heavy Duty (120 series) backleak adaptor

Bosch Piezo 10 bar pressurised adaptor

Bosch 110 series backleak adaptor

AZPI backleak adaptor

Pure Power backleak sleeve

Caterpillar/Perkins backleak sleeve

Cummins fuel sleeves and back leak adaptors

Denso fuel sleeves and backleak adaptors

VDO backleak adaptors

Delphi backleak adaptors and fuel sleeves
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Optional Worktop/Trolley
HM180

Provides stable base

Non-slip design

Wheels 

2 shelves

Operating height 1.6 m

(Mid Screen) 

Flat-packed
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Sabre CRi New Features
Flushing – HJ082

Simple and fast integrated solution for dirty injectors

Significantly reduces contamination risk of critical 
components i.e. metering unit.

Switch from normal metering mode to flushing mode < 10 
seconds.

Workshop DIY hardware installation; no requirement for 
special tools or training.

Fully integrated software solution with filter blocked warning 
interlock.
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P/N: 8802011-20

Recommend Hartridge Test Fluid is used

Or use Fuchs Viscor 1487 AW-2 (Anti wear)

Using an equivalent test fluid with an identical specification is acceptable

Mandatory requirement to validate Hartridge Warranty

Required to withstand up to 1800C  

Approved by OE

Hartridge Calibration fluid (20L)
8802011-20
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Future Development – Advanced User

New Advanced user license unlockable using credits to provide full flexibility & control of test plan structures:

Fully configure test plan content

Add / Remove test steps

Copy existing test steps

Edit test step names / definitions

Access advanced test step parameters

Move test steps (Up/Down)

Fully configure injector drive parameters per test step:

Coil: Drive Voltage, Current Profiles

Piezo: Charge Voltage, Charge Time, Current Profiles
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Sabre Master Upgrade to Expert
In-Field Upgrade Kit – HJ084

An in-field upgrade kit is now available to convert Sabre CRi Masters into Sabre CRi Experts

➢ Distributors must be certified as qualified by Hartridge before the upgrade kit can be supplied.

➢ A two day residential training course at Hartridge is available

➢ £6,000 net price to Distributors (flat 20% off list - £7,500)
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In-Development Availability Status
15/10/2018

Sabre Master upgrade to Expert  Available NOW via qualified Distributors

Bosch Piezo coding  Estimate release Q1 2019 

VDO Coding Released November 2018

Denso coding Estimate release Q1 2019 

Bosch CRIN 4.2 (dual coil) Released December 2018

Delphi F2/F2P/Mdeg Released December 2018

Temperature management upgrade Estimate release Q1 2019 

Denso Piezo cable type 2 Estimate release Q1 2019 

Denso I-Art Piezo Estimate release Q1 2019 

Sabre Master upgraded backleak kit estimate  Estimate release Q1 2019 
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Sabre Master Series
Service/Repair

Common Service & Repair Kits:

HS415 Sabre/Toledo Metering unit kit
HS416 Sabre/Toledo Metering unit solenoid coil kit
HS417 Sabre/Toledo Metering unit thermistor kit
HS431 Sabre/Toledo Fluid lift pump kit
HS432 Sabre/Toledo Tablet Assembly kit
HS438 Sabre/Toledo Anti-vibration mount kit
HS443 Sabre/Toledo Coupling - rubber kit (Pump-motor)
HS446 Sabre/Toledo Delivery pipe kit
HS449 Sabre PCB Assembly kit
HS450 Sabre Cooler assembly kit
HS451 Sabre Backpressure valve kit
HS452 Sabre CR pump kit
HS454 Sabre Motor kit
HS457 Sabre Expert Filter kit metering/backleak unit
HS458 Sabre Expert Filter kits - backleak

HS 4XX kits for Service & Repair

Common platform kits + specific Sabre series kits

Additional service items found in user manual
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Sabre Master Series
Repair Kit Fitting Instructions
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Sabre Master Series
Auditing

High Pressure Audit Kit – HM1023

It is recommended and an annual audit and re-calibration is conducted

Maintains accuracy and repeatability across machines

Ensure accuracy and alignment with Hartridge test plans

Base pressure drift
The Sabre will automatically offset pressure drift by 
+/- 5 bar. If outside these limits then a warning 
message will be displayed to inform users that a 
re-calibration is required. Users will be required to 
clear this message every  time a test is conducted.

Users will need to be aware that the accuracy of test 
results will be negatively impacted until a 
recalibration is performed.
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Sabre Master Series
Competitive Benchmarking

0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.26 0.9

Hartridge Sabre Cri Master Bosch EPS118 Bosch EPS205 Carbon Zapp CRU.2R/20 Carbon Zapp CRU.2R/21 Carbon Zapp CRU.2R/30 Carbon Zapp CRU.2R/31 STARDEX DIMAS DAYEL CR1 PLC-E Tecnomotor TM513 Speedmaq S200i Maktest TK1026.03

£7,209 21,750 € 23,700 € 25,300 € 27,700 € 29,300 € 10,900 € 17,500 € 10,900 €  BRL                     45,000 23,587 €

£13,500 £6,495 £19,575 £21,330 £22,770 £24,930 £26,370 £9,810 £15,750 £9,810 £11,700 £21,228

Spray Pattern Observation N/A Yes No Yes Yes Yes Yes No No Yes No No

Graduate Delivery Measurement N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Yes No

Electronic Delivery Measurement Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes

Graduate Backleak Measurement N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Yes No

Electronic Backleak Measurement Yes No Yes Yes Yes Yes Yes Yes Yes Yes No Yes

Pre-Injection/Purge Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Unknown

Idling Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Unknown

Medium Pressure Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes Unknown

Full Power Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Unknown

Emissions Yes Yes Yes Yes Yes Yes Yes Yes Unknown No No Unknown

High  Pressure Nozzle Leak Test Yes Yes Yes Yes Yes Yes Yes Yes Unknown Yes Unknown Unknown

Full Event Response Time Yes No No Yes - bolt on Standard - bolt on Standard - bolt on Standard - bolt on Yes No No Unknown Unknown

ISA Tuning (injector voltage adjustment) Yes No Yes No No No No Unknown No Unknown Unknown Unknown

Electrical Resistance Yes Yes Yes Yes Yes Yes Yes Unknown Yes Yes Unknown Unknown

Electrical Capacitance Yes Yes No Yes Yes Yes Yes Unknown No No Unknown Unknown

Electrical Inductance Yes Yes No Yes Yes Yes Yes Unknown No No Unknown Unknown

Max Pressure 1800 bar 1800 bar 1800 bar 1850 1850 2450 2450 Unknown 2000 1800 Unknown 2200

Pressure management Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic Automatic

Test progress indicator Yes Yes Yes Yes Yes Yes Yes Yes No - Displays only test number No Yes Yes

Delphi Solenoid Yes Opt Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Denso Solenoid Yes Opt Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Bosch Solenoid Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Bosch Piezo Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Continental Piezo Yes Opt Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Denso Piezo Yes Opt Yes Yes Yes Yes Yes No No Yes Yes Yes

Bosch CRIN Yes Yes Yes Yes Yes Yes Yes Yes Unknown Unknown Unknown Yes

Integrated ultrasonic cleaning No No No No Yes No Yes No No No No No

Integrated flushing tank No No No No
Yes - Chemical treatment 

& flushing
No

Yes - Chemical treatment 

& flushing
No No No No Unknown

Qty of injector lines 1 1 1 1 1 1 1 1 1 1 2 1

Manual test mode Yes No Yes Yes Yes Yes Yes Unknown Yes Yes Unknown Unknown

Fully automatic test mode Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Unknown Unknown

Simplified injector clamping operation Yes Yes Yes Yes Yes Yes Yes Unknown Yes Yes Unknown Unknown

Safety Cover Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

User-editable/create Test Plans Yes No Yes - allmakes only Yes Yes Yes Yes Unknown Unknown No Yes Unknown

Customizable solenoid profiles Yes No Unknown Yes Yes Yes Yes Unknown No No Unknown Unknown

Customizable piezo profiles Yes No Unknown Yes Yes Yes Yes Unknown No No Unknown Unknown

Adjust % limits Yes No Unknown Yes Yes Yes Yes Unknown Yes No Yes Unknown

Testplans included Yes Fixed internal database Bosch only Yes - # not specified Yes - # not specified Yes - # not specified Yes - # not specified Yes Free updates 800 Published spreadsheet Unknown >500 inc HD

Acceptability limits displayed during testing Yes No Yes Yes Yes Yes Yes Yes Yes No Unknown Unknown

Coding No No No Yes Yes Yes Yes Yes - Delphi 16 digit No Yes No Opt

PCB Protection Yes Yes Yes Yes Yes Yes Yes Not specified Unknown Unknown Unknown Yes

Freestanding Yes/Optional Trolley Yes - Optional Trolley Optional benchtop Optional trolley Optional trolley Optional trolley Optional trolley Yes Yes No Yes Unknown

Results display @ end of test Yes Yes Yes Yes Yes Yes Yes Unknown Yes Yes Unknown Unknown

Failed testpoints highlight Yes Yes Yes Yes Yes Yes Yes Unknown Yes Via spreadsheet Unknown Unknown

Store test report Yes Yes Yes Yes Yes Yes Yes Unknown Yes Yes Unknown Unknown

Export/Print Test Report Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Unknown

Multiple Languages 18 No Yes Multiple lang. - Optional Multiple lang. - Optional Multiple lang. - Optional Multiple lang. - Optional Unknown 4: EN-FR-RU-DE ES-Portugese-EN ES-Portugese-EN Unknown

Bolt on Eui nozzle module No No Yes Yes Yes Yes Yes Unknown Unknown No

No air or water connection needed Yes Requires air 7-8bar Air Required Requires air 8-10bar Requires air 8-10bar Requires air 8-10bar Requires air 8-10bar Unknown Air required Yes Unknown Unknown

Power Supply Single phase, 2 plugs Single Phase 3-phase Single Phase Single Phase Single Phase Single Phase Unknown 3-phase 3-phase Unknown 3-phase

Voltage 110/240V 100-240 200-240 VAC 100-250 100-250 100-250 100-250 Unknown 380V 220/380V Unknown 220/380V

Integrated cooling system Yes No Unknown Unknown Unknown Unknown Unknown Unknown Yes Yes Yes - advanced Yes

Fumes extractor & filtration No Unknown Unknown Yes Yes Yes Yes Unknown N/A ? Yes

Closed Loop Technology/flow control Yes No No No No No No No No No No No

Full Colour Touchscreen Yes Yes Yes Yes - 8" Yes - 8" Yes - 8" Yes - 8" Yes Yes: 12" No No - PC & keyboard Yes

Speed/Cycle Time 5-6 minutes 8-10 minutes Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown Unknown

Included Accessories/cables

x2 core drive cables included 

as standard, all high pressure 

pipes and clamping fixtures + 

standard backleak kit

Yes for Bosch 

solenoid and Piezo.

Other brands as 

extra.

All cables and hoses 

for Bosch, allmakes 

additional, CRIN 

adaptors additional

All inc for car 

applications only - CV, 

trucks, bus, industrial as 

extra

All inc for car 

applications only - CV, 

trucks, bus, industrial as 

extra

All inc for car 

applications only - CV, 

trucks, bus, industrial as 

extra

All inc for car 

applications only - CV, 

trucks, bus, industrial as 

extra

Unknown Unknown Unknown Unknown All cables

Built-in on-screen manual Yes

No, but additional 

basic injector-

specific info.

Yes No No No No Unknown No No Unknown Unknown

Wifi & wireless networking Yes Yes No Yes Yes Yes Yes Yes Unknown No Unknown Unknown

HDMI port Yes No No No No No No No No No No No

USB port Yes Yes Yes Yes Yes Yes Yes Yes Unknown Yes Yes Unknown

Sabre CRi Master  Versus Competition - Non-authorised Solutions
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Full competitor analysis on portal.hartridge.com

Evaluations against all key competitors

Technical

User features

Testing capability

Testing conditions/functions

Price versus value analysis



Hartridge Ltd - Confidential

Distributor Technical Training Course

Understand principles of testing Common Rail

Demonstrate best practice of injector testing

Fully understand operation of Sabre CRi Series

Identify & recognise correct function of all components

Competently install and operate Sabre CRi Series

Diagnose and repair breakdown scenarios

Course Objectives: 

Contact Us on:
tel: +44 (0)1280 825650
fax:+44 (0)1280 825601
support@hartridge.com
Skype contact: Hartridge.skype.1

mailto:support@hartridge.com

