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Disclaimer 

Thank you for purchasing a ShopSabre CNC Router machine.  The following instructions should have 

you up and running within a few hours.  Please read these instructions carefully, but remember if you 

have any trouble we are here to help. 

Assembly services are available for a fee through ShopSabre CNC. To order assembly assistance, 

please call 1-800-493-6021 and speak with your sales person for additional details and pricing. We 

will schedule a ShopSabre technician to come to your facility as soon as possible. Scheduling is subject 

ǘƻ ǘŜŎƘƴƛŎƛŀƴΩǎ ŎǳǊǊŜƴǘ ŀǾŀƛƭŀōƛƭƛǘȅΦ  

 

 

The assemblies you are about to work with are very heavy (up to and including 6,500 pounds), and if 

not handled properly could cause injury, dismemberment, or possibly death.  If you proceed to 

assemble your new ShopSabre CNC machine, you assume all responsibility and liability should there 

be injury of any kind or death.  If you do not understand and agree with these disclaimers, please do 

not use this product and return all materials to the place of purchase. 

These instructions are only meant as a guide, and are not the only method that may be used.  If you 

feel there is a safer method, please use it. Please use safety and caution as you proceed. 

 

 

 

  

WARNING WARNING WARNING WARNING WARNING 
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/ƘŀǇǘŜǊ м 

Receiving, Installation, Power 

Section:   

¶ Receiving the Machine, Page 6 

¶ Unloading the Machine, Page 7 

¶ Machine Placement & Leveling, Page 8 

¶ Control Box Computer Connection, Page 10 

¶ Computer Setup, Page 11 

¶ Machine Power, Page 13 

¶ Air Connection & Air Balancer Installation, Page 16 

¶ VFD Setup, Page 18 

¶ Vacuum Pumps, Page 20 

o Becker, Page 22 

o FPZ, Page 35 

o F4, Page 38 
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wŜŎŜƛǾƛƴƎ ǘƘŜ aŀŎƘƛƴŜ 

Depending on your method of shipment your machine will arrive to you in two ways, on a flatbed 

truck or in an enclosed truck you will need a minimum 7,500-pound fork lift with at least 8' fork 

extensions. 

Correct method of lifting off the flatbed 

 

It is the purchaser's responsibility to examine all shipments 

from ShopSabre at time of receipt, note any damage on the 

Bill of Lading, and notify the carrier.  Any damages not noted 

at time of receipt will not be eligible for warranty or repair. 
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¦ƴƭƻŀŘƛƴƎ ǘƘŜ aŀŎƘƛƴŜ 

The machine will arrive either on a flatbed truck or a box truck on a pallet. 

 

 

 

Remove the white wrap. When receiving the machine please review the packing slip provided to 

make sure all the components are received.  All components will either be strapped to the machine 

bed, or under the machine (if your machine came on a pallet). In order to lift your machine off the 

pallet, you must first remove all bolts securing it to the pallet. After you have removed all bolts you 

will be able to lift the table off the pallet and set into place.  
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aŀŎƘƛƴŜ tƭŀŎŜƳŜƴǘ ŀƴŘ [ŜǾŜƭƛƴƎ 

After you have lifted the machine off the pallet, it is time to place the machine in the designated area. If you 

are unclear about machine placement please contact tech support at 1-800-493-6021 for advice about machine 

placement and room design. Once in designated area the machine will need to be leveled.  IS series machines 

use large bolts for feet, and all other machines use pads. These will be included in your packaging. 1A shows 

an example of foot bolts for an IS machine ς the heads are generally placed up and they are threaded down 

into the legs. Figures 1B-1D show shipping bolts. The exact placement of these bolts may vary depending on 

machine model. 

Figure 1A Figure 1B 

  
Feet Are Located in Boxes 

 
 
 
 
 
 
 

Remove Bolt - Top of Z Axis 
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       Remove Bolt - Under Gantry 
 
 
 
 
 
 
 

                                       Sides of Table  

Figure 1C Figure 1D 
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/ƻƴǘǊƻƭ .ƻȄ /ƻƳǇǳǘŜǊ /ƻƴƴŜŎǘƛƻƴ 

LŦ ȅƻǳǊ ƳŀŎƘƛƴŜ ƛǎ ŀƴ άL{έ ǎŜǊƛŜǎ ƳŀŎƘƛƴŜΣ ȅƻǳ Ƴŀȅ ǎƪƛǇ ǘƘƛǎ ǎŜŎǘƛƻƴΦ 

Figure 2A shows an example of the back of your computer where you will need to attach a 37 Pin data 

cable.  Figure 2B shows the appropriate port the 37-pin data cable should plug into on the computer.  

Take the other end of the data cable and plug it into the BLUE port on your computer. Note: If you 

plug this connector into the wrong port your machine WILL NOT run. (Most machines use only one 

data cable, in the blue port. However, if the control box on your table has two 37-pin ports, then both 

blue and black ports will be used). Machines with a lot of included options may require two cables. If 

two were included with your machine, make sure both are installed in the appropriate locations. 

Figure 2A Figure 2B 

 
Back Of Computer 

 
Correct Position 

 
 

Note: With Windows 10, Microsoft has removed any way to turn off Windows Updates. This is 

unfortunate as Windows will not only randomly update but also randomly shut down the computer 

even if you are in the middle of a project and even if the machine is cutting. We recommend you 

manually check for Windows Updates each morning before beginning work. If you do not, the 

machine could shut down during work. Not only will the machine stop cutting, but you will lose your 

zeros, your tool measures, and any other settinƎǎ ȅƻǳΩǾŜ ŎƘŀƴƎŜŘ ǎƛƴŎŜ ǘƘŜ ŎƻƴǘǊƻƭ ǎŎǊŜŜƴ ǿŀǎ ƭŀǎǘ 

opened. 

As an order of operations, we recommend first installing any updates, then opening WinCNC, then 

opening any other programs you want to use (Chrome, Vcarve, etc). In this way, WinCNC will have 

memory priority.  
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         /ƻƳǇǳǘŜǊ {ŜǘǳǇ 

If your machine is not an IS series router, ShopSabre recommends 

plugging the computer into a power strip (not provided) in order to 

protect against power surges, as we do not warranty internal device 

failures due to lightning strikes or other in-field electrical issues. 

At this point, you are now ready to power up your machine. Plug your control box into the appropriate 

power.  If your machine is not an IS series, power will either be 220-volt single phase, or standard 110 

volt.  Please refer back to your Sales Agreement for your machine power specs or to the following 

page.  If you are unclear about your machine specs, please contact tech support at 1-800-493-6021.  

To power up your control box/stand there will be a switch located on the front or side. 

Turn the switch the on, and also turn on your computer (for non-IS models) and monitor. When your 

computer finishes booting up and is at the Windows desktop you will see an icon labeled άShopSabre 

wƻǳǘŜǊέ 

 

 

 

 



 

If you need help or have questions throughout the process, contact our tech support team between the 
hours of 8am and 5pm CST at 1-800-493-6021 © ShopSabre CNC 8-23-2021 

 Page | 12 

 

If you purchased a combination table you will see two icons: one labeled ShopSabre Router and 

another labeled ShopSabre Plasma (or ShopSabre Oxy).  Locate the appropriate icon and double 

click.  The next screen that appears is your machine interface.  Figure 3C shows an example of a 

router control screen.  If you purchased a touch-screen monitor there will also be a USB cable 

that needs to be connected between the monitor and computer to enable touch functionality. 

Figure 3C 
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aŀŎƘƛƴŜ tƻǿŜǊ 

The following is a list of general plug types and power requirements your machine may need. If you have 

questions about the options you purchased or which plugs you may need, please contact your sales person. 

ALL ELECTRICAL WORK MUST BE PERFORMED BY A CERTIFIED ELECTRICIAN.  
 

Model Option Plug 

IS Series   

Wired for 208-240v Single Phase:   

 Control Box: (Qty 1) NEMA L6-20 plug, 20 amps 

 5 HP Spindle: (Qty 1) NEMA L6-30 plug, 30 amps 

 10 HP Spindle: (Qty 1) Leviton 3763C plug, 41 amps max 
draw 

Wired for 208-240v Three Phase:   

 Control Box: (Qty 1) NEMA L15-20 plug, 20 amps 

 5 HP Spindle: (Qty 1) NEMA L15-30 plug, 30 amps 

 10 HP Spindle: (Qty 1) NEMA L15-30 plug, 30 amps 

For Vacuum, Dust Collector see 
below 

  

 

Pro Series   

208-240v Single Phase:   

 Control Box: (Qty 1) NEMA 6-20 plug, 20 amps 

110v Single Phase: PC + Monitor (Qty 2) NEMA 5-15 plug, 15 amps 

For VFD, Vacuum, Dust Collector 
see below 

  

 

RC Series + SS23 + Sidekick   

110v Single Phase: Control Box: (Qty 1) NEMA 5-15 plug, 15 amps 

 Milwaukee option: (Qty 1) NEMA 5-15 plug, 15 amps 

 PC + Monitor (Qty 2) NEMA 5-15 plug, 15 amps 

For VFD, Vacuum, Dust Collector 
see below 

  

 

 

 

 

 

 

 

Continued on next page 
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VFD for non-IS series machines: 
Must be hard-wired 208-240v 

only either Single or Three Phase 
2, 4, or 5 HP, Single 

or Three Phase: 
30-amp circuit 

 9 or 10 HP, Three 
Phase: 

30-amp circuit 

 9 or 10 HP, Single 
Phase: 

50-amp circuit; 41 amp max draw 

 

Dust Collector: 208-240v only 
3HP Cyclone 

 
Single Phase: 30-amp circuit; Plug not included. 

Recommend (Qty 1) NEMA L6-30 plug 

2HP Shop Fox Single Phase: 20-amp circuit; Plug not included. 
Recommended (Qty 1) NEMA 6-20 plug 

3HP Shop Fox Single Phase: 30-amp circuit; Plug not included. 
Recommended (Qty 1) NEMA 6-30 plug 

5HP Grizzly Single Phase: Manufacturer recommended 40-amp circuit; 
Plug not included. 

 

C-Aire Compressors 208/230 Volt  

(A050V060-1230) 60 Gallon Single Phase 21/19.1 
amps 

30 Amp, Hard-wired 

(A050V080-1230) 80 Gallon Single Phase 
21.0/19.0 amps 

40 Amp, Hard-wired 

 

  

Continued on next page 
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Vacuum Pumps: 

SHOPSABRE PUMPS 

ShopSabre F1 Single Phase: (Qty 1), NEMA 6-15 plug, 15 amps 

ShopSabre F4 Single Phase: (Qty 1) NEMA 6-30 plug, 30 amps 
 

FPZ PUMPS 
Motor starter or VFD required 

20 HP FPZ Three Phase only: Hard-wired; See Motor Data Sheet, Page 37 

25 HP FPZ Three Phase only: Hard-wired; See Motor Data Sheet, Page 37 
 

BECKER PUMPS 

Motor starter or VFD required 

9HP Becker 
 

Single Phase 
w/Mitsubishi VFD: 

Hard-wired, 45 amps running 

12HP SK Becker Single Phase 
w/Mitsubishi VFD: 

Hard-wired, 55 amps running 

18HP Becker Single Phase 
w/Mitsubishi VFD: 

Hard-wired, 85 amps running 

9HP Becker Three Phase: Hard-wired, 28 amps running 

12HP SK Becker Three Phase: Hard-wired 36 amps running 

18HP Becker Three Phase: Hard-wired, 55 amps running 
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!ƛǊ /ƻƴƴŜŎǘƛƻƴ ϧ !ƛǊ .ŀƭŀƴŎŜǊ Lƴǎǘŀƭƭŀǘƛƻƴ 

If your machine requires compressed air, the air connection will be located on the left side of the machine 

(Figure 4C), usually on the middle or front leg.  If you are unclear if your machine requires air please refer to 

your purchase agreement under air requirements or call your sales representative.  Note: If your machine 

requires air it needs a minimum of 95 PSI to operate. If the pressure drops below 95 it will likely require a 

homing operation. We recommend minimum 5 CFM at 100 PSI, and 105-125 PSI at the machine to avoid 

fluctuations that may trigger an abort. Pressure above 150 PSI will often cause problems changing tools. 

If your machine comes with an air balancer it is now time to install it. The balancer helps offset the weight of 

the spindle so the motor works less and stays cooler for longer life. It will also keep the head from dropping if 

power is turned off or lost due to an outage. If this is not installed properly the machine may periodically report 

a servo being offline due to the Z motor working too hard. Figures 3A and 3B show the proper installation of 

the air balancer to the top plate and the installation of the shaft to the bearing plate of the spindle.  Make sure 

the spindle is in the up position when tightening the nut. 

The air balancer requires two air lines (one for the top, one for the bottom). These air lines extend from the X-

axis cable track behind the gantry and are labeled. The top hose is an exhaust and does not travel the entire 

length through track. 

Figure 3A Figure 3B 
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Figure 3C  

 

If you purchased an Automatic Tool Changing 
Spindle your machine air input will be similar to 
Figure 4C.  Each gauge is set at the factory with the 
required PSI labeled on the gauge itself.  Once you 
attach the required compressed air to your 
machine check to see if the gauges are at the 
correct setting as they may have moved during 
shipping.   
 
Note: You must use a 5-micron water separator at 
the machine.  If you do not use a water separator 
and water gets inside your system it will cause 
damage, voiding your warranty. 
 
Also Note: A 5-micron filter is the minimum 
required. If your machine has a tool changing 
spindle, HSD requires ISO 8573-1 air quality with 

class 2 for solid particles (< 1˃Ƴύ, class 4 for 
humidity (<37.4°F), and class 3 for oil (<1mg/m³). A 
refrigerated air dryer or a desiccant filter are often 
necessary for humid areas to reach these 
standards. See their manual Section 4.4.1 for more 
details 

Figure 4D  

 

The machine requires an appropriate ¼ NPT air 
coupler for the manifold (not included with 
machine) 
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±C5 Lƴǎǘŀƭƭŀǘƛƻƴ 

If you purchased an IS series machine, you may skip this section. 

If you purchased a High Frequency Spindle, you will receive with your machine a Variable Frequency Drive 

(VFD).  Figure 5A shows an example of what a common VFD looks like.  This section of the manual should be 

performed by a qualified electrician.  If your VFD is wired incorrectly, your warranty will be void.  

Although some VFDs may have labels or stickers which reference removable jumpers, all VFDs will come 

configured from the factory. Do not remove any jumpers.  If you have any questions about your machine 

specifications, please contact ShopSabre tech department at 1-800-493-6021. 

Installing the motor wire to the VFD is very simple.  All models of VFD will have U, V, W terminals for those 

wires. Locate the wire on your machine with labeled U, V, W and GND wires. Located on your VFD are three 

terminals labeled U, V, W and GND. Simply insert the appropriate wire and tighten the clamp using a Philips 

head screwdriver.  Your electrician should also assist in this step.  Please note that there is no ON/Off switch 

located on the VFD.  Your electrician will need to install a power disconnect from your ǎƘƻǇΩǎ electrical panel.  

Also note that your VFD is capable of running from Single Phase as well as Three Phase power.  Removing 

jumpers from the VFD will void your warranty. 

The VFD should be mounted on a wall near the machine where it can be easily accessed when needed. 

From the spindle on the machine will be either an orange or gray wire that splits to three wires labeled U, V 

and W, and will also have two green/yellow wires that go to ground screws on the lower metal part of the 

VFD. These screws are often green. 

 

  

WARNING: All work must be performed by a qualified 

industrial electrician  
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Figure 5A 

   

This is an example of a common VFD. All VFDs will have L1, L2, L3 and U, V, W. 

Note: Single phase input wiring connects to R/L1 and S/L2 only, and T/L3 will be empty. 

Three phase input to R/L1, S/L2, T/L3. There are no neutrals in this circuit. Connecting 

a neutral wire in place of a phase wire or to any other terminal will damage the VFD 

and void your warranty. 

 

 

 

L1, L2, L3 
U, V, W 

2, 5, 10 

SD, STF 
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±ŀŎǳǳƳ tǳƳǇǎ 

This section in your manual will assist you in the assembly and basic operation of your new vacuum 

hold down system. 

o Becker, Page 22 

o FPZ, Page 35 

o F4, Page 38 

Your vacuum pump arrives to your facility separate from your table.  When you receive your vacuum 

pump you must first verify the electrical setting to make sure pump is set to the correct voltage.  If 

you wire your vacuum pump incorrectly you may overheat the pump and damage can occur.  If your 

pump is wired incorrectly YOU WILL VOID YOUR WARRANTY.  In the event of failure, the 

determination is made by FPZ and is final.  If there is any cost involved in repair the customer will be 

held responsible. 

If you have purchased an FPZ or Becker ǾŀŎǳǳƳ ǇǳƳǇΣ ǿŜΩǾŜ ƛƴŎƭǳŘŜŘ ƳƻǘƻǊ Řŀǘŀ 

sheets in their respective sections. You must consult your electrician for the proper 

electrical requirements for starting and running the vacuums. If you have questions 

about electrical requirements or setup, your electrician and/or FPZ and Becker tech 

support can provide the answers for your specific situation. ShopSabre cannot 

provide recommendations for electricians or electrical requirements. 

Both FPZ and Becker recommend a motor starter or VFD for their pumps. Consult 

your local industrial electrician or purchase a VFD from ShopSabre. 
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If you purchased the vacuum option, the front of your machine will have four valves and a waffle grid. 

If you purchased the T-Slot upgrade, you will have a waffle grid and T-slots installed into the table top. 

 

 

 

On a typical machine, the 4" vacuum line will be installed on the back of the machine.  Please contact 

your sales representative for more information.  If you purchased a vacuum from ShopSabre, your 

machine will arrive with all the plumbing pre-installed oƴ ǘƘŜ ǘŀōƭŜΦ  Lǘ ƛǎ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ 

to plumb the machine to the vacuum. These next few steps will walk you through the process of 

connecting the vacuum. 

Note: If you did not purchase a vacuum pump from ShopSabre, ȅƻǳ ǿƛƭƭ ƴƻǘ ǊŜŎŜƛǾŜ ŀƴȅ пέ Ǉipe to 

connect between the machine and a pump. 
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.ŜŎƪŜǊ ±ŀŎǳǳƳ tǳƳǇ 

The Becker vacuum pumps which are sold with ShopSabre machines come in three varieties: 10HP 
(VTLF 2.250), 15HP (VTLF 2.400), and Duplex (VTLF 2.400\0-79). Pictured below is the 10HP. All three 
ŦǳƴŎǘƛƻƴ ǎƛƳƛƭŀǊƭȅΦ ¢ƘŜ млIt ǇǳƳǇ ǳǎŜǎ нέ t±/ ǘƻ ŀ .ritish Pipe Thread to NPT adapter (included from 
.ŜŎƪŜǊύΦ ¢ƘŜ мрIt ŀƴŘ 5ǳǇƭŜȄ ǳǎŜ пέ t±/Φ ! пέ ǘƻ нέ ŀŘŀǇǘŜǊ is included with the piping provided by 
ShopSabre for 10HP pumps. 

 

 
 

Becker vacuums have built-in filters. For setup, simply run the appropriate PVC from the CNC to the 
intake of the pump, and run power to the pump. Becker does recommend a motor starter. ShopSabre 
recommends consulting your electrician when choosing the starter appropriate for your local codes, 
environment and circumstances. The Becker does have a maintenance schedule as detailed by the 
following pages. Every 40-200 hours the filters should be cleaned, and every 3000h it requires greasing 
and measuring the vanes in the pump. ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǇŀƎŜǎ ŎƻƳŜ ŘƛǊŜŎǘƭȅ ŦǊƻƳ .ŜŎƪŜǊΩǎ ƳŀƴǳŀƭǎΦ  
 
These pumps should not be turned on/ off more than 6 times per hour maximum. We recommend 
leaving it on for the entire amount of time the machine is being used that day and turning the zone 
handles on/off when changing parts (shown at the beginning of the Vacuum Pump section). 
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Ct½ ±ŀŎǳǳƳ tǳƳǇ 

These pumps should not be turned on/off more than 6 times per hour maximum. We recommend leaving it 
on for the entire amount of time the machine is being used that day and turning the zone handles on/off when 
changing parts (shown at the beginning of the Vacuum Pump section). Maximum ambient temperature during 
operation is 104°. 
 
The exhaust temperature for FPZ pumps is approximately ambient + 100°F. This will melt PVC. Do NOT use PVC 
as an exhaust pipe. 
 

Make sure when installing the 
filter, you have the flow 
installed in the correct 
position.  The arrows should 
be pointing towards the 
vacuum pump.  You will need 
to install the supplied vacuum 
gauge in the correct position 
on the output side of the 
filter. Illustrated in the picture 
to the right is the correct 
position for the vacuum gauge 
for this filter. 

 
 

Depending on the style and horsepower of the vacuum pump, your filter might look different. Below is a 

picture of a 20 HP FPZ vacuum.   

 

This is a picture of the 
complete setup with a 
20HP.  Please contact 
your sales representative 
for specs. 
 
On the 20HP pump the 
vacuum gauge will be 
installed on the output 
side of the filter. 
 
Follow the yellow arrows 
on the pump for airflow 
direction. 

Intake 

Exhaust 

Gauge 



 

If you need help or have questions throughout the process, contact our tech support team between the 
hours of 8am and 5pm CST at 1-800-493-6021 © ShopSabre CNC 8-23-2021 

 Page | 36 

 

Picture of a 25 HP FPZ below. Note the locations of the intake and exhaust. The intake can be rotated in 90° 

increments if necessary.  

 

This is a picture of the 
complete setup with a 
25HP.  Please contact your 
sales representative for 
specs. 
 
On the 25HP pump the 
vacuum gauge will be 
installed on the output side 
of the filter. 
 
Follow the yellow arrows 
on the pump for airflow 
direction. 

 

 

  

Intake 

Exhaust 
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Cп ±ŀŎǳǳƳ tǳƳǇ 

¢Ƙŀƴƪ ȅƻǳ ŦƻǊ ǇǳǊŎƘŀǎƛƴƎ ȅƻǳǊ Cп ǾŀŎǳǳƳ ƘƻƭŘ Řƻǿƴ ǎȅǎǘŜƳΦ  tƭŜŀǎŜ ǘŀƪŜ ŀ ŦŜǿ ƳƛƴǳǘŜǎ ǘƻ ǊŜŀŘ ǘƘǊƻǳƎƘ ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴΦ  ¢Ƙƛǎ ǎȅǎǘŜƳ 
ƛǎ ǾŜǊȅ ǎƛƳǇƭŜ ǘƻ ǎŜǘ ǳǇ ŀƴŘ ƻǇŜǊŀǘŜΣ ƘƻǿŜǾŜǊ ǘƘŜǊŜ ŀǊŜ ŀ ŦŜǿ ǘƘƛƴƎǎ ǘƻ ƪŜŜǇ ƛƴ ƳƛƴŘ ŘǳǊƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƛƻƴΦ  
 
tƭŀŎŜƳŜƴǘΥ  9ǾŜǊȅƻƴŜϥǎ ǎƘƻǇ ǎŜǘǳǇ ƛǎ ŘƛŦŦŜǊŜƴǘ ŀƴŘ ǘƘŜ ŎƻƳǇŀŎǘ ǎƛȊŜ ƻŦ ƻǳǊ ǎȅǎǘŜƳǎ ŀƭƭƻǿǎ ŦƻǊ Ƴŀƴȅ ŘƛŦŦŜǊŜƴǘ ŎƻƴŦƛƎǳǊŀǘƛƻƴǎΦ  ¢ƘŜ 
ǎǿƛǘŎƘŜǎ ŀǊŜ ƳƻǳƴǘŜŘ ƻƴ ǘƻǇ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ŀƴŘ ǘƘŜƛǊ ƭƻŎŀǘƛƻƴ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ǾŀŎǳǳƳ ƳƻǘƻǊǎ ǘƘŀǘ ǘƘŜȅ ƻǇŜǊŀǘŜΦ  ¸ƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ 
ƘŀǾŜ Ŝŀǎȅ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ǘƻ ƻǇŜǊŀǘŜ ǘƘŜ ǎǿƛǘŎƘŜǎΦ  5h bh¢ ǇƭŀŎŜ ǘƘŜ ǊŜŀǊ όƴƻƴπƳŀƴƛŦƻƭŘ ǎƛŘŜύ ƻǊ ǎƛŘŜǎ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ 
ǘƛƎƘǘ ŀƎŀƛƴǎǘ ŀ ǿŀƭƭΣ ƛǘ ǿƛƭƭ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘ ǘƘŜ ŎƻƻƭƛƴƎ ƻŦ ǘƘŜ ǾŀŎǳǳƳ ƳƻǘƻǊǎΦ ¢ƘŜ ǊŜŀǊ ŀƴŘ Ŧŀƴ ǎƛŘŜǎ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ǊŜǉǳƛǊŜ ŀ ƳƛƴƛƳǳƳ 
ŎƭŜŀǊ ǎǇŀŎŜ ƻŦ н ŦŜŜǘΦ ¢ƘŜ ǘƻǇ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ a¦{¢ ǊŜƳŀƛƴ ǳǇ ƻǊ ǘƘŜ ƛƴǘŜǊƴŀƭ ǾŀƭǾŜǎ ǿƛƭƭ ƴƻǘ ƻǇŜǊŀǘŜ ŎƻǊǊŜŎǘƭȅΦ ¢ƘŜ ƳŀŎƘƛƴŜ Ƙŀǎ 
ŀŘƧǳǎǘŀōƭŜ ŦŜŜǘ ŀƴŘ ƧŀƳ ƴǳǘǎ ǘƻ ƭŜǾŜƭ ŀƴŘ ƭƻŎƪ ƛƴ ǘƘŜ ƳŀŎƘƛƴŜΦ  LŦ Ŝŀǎȅ ŀŎŎŜǎǎ ǘƻ ŀƭƭ ǎƛŘŜǎ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ȅƻǳ Ŏŀƴ ǎƛƳǇƭȅ 
ǎŜǇŀǊŀǘŜ ǘƘŜ ƳŀŎƘƛƴŜ ŦǊƻƳ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ǎȅǎǘŜƳ ŀǘ ŜƛǘƘŜǊ ǘƘŜ ǎƛƴƎƭŜ пϦ ǊǳōōŜǊ ōƻƻǘ ƻǊ ǘƘŜ ƳǳƭǘƛǇƭŜ нϦ ǊǳōōŜǊ ōƻƻǘǎ ŀƴŘ ƳƻǾŜ ǘƘŜ 
ƳŀŎƘƛƴŜ ŦƻǊ Ŝŀǎȅ ǎŜǊǾƛŎƛƴƎΦ  ¢Ƙƛǎ ƳŀŎƘƛƴŜ ƴŜŜŘǎ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ŀ ǎǇŀŎŜ ǿƘŜǊŜ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ŘƻŜǎ ƴƻǘ ŎƘŀƴƎŜ ŘǊŀǎǘƛŎŀƭƭȅ ŀƴŘ ǘƘŜǊŜ 
ƛǎ ǎǇŀŎŜ ŦƻǊ ƘŜŀǘ ǘƻ ŘƛǎǎƛǇŀǘŜΦ  5h bh¢ 9b/[h{9 ¢I9 a!/ILb9 Lb ! {a![[ {t!/9Φ 

 
tƭǳƳōƛƴƎ ǘƘŜ ǎȅǎǘŜƳΥ  ! ƎƻƻŘ ǊǳƭŜ ƻŦ ǘƘǳƳō ƛǎ ǘƘŜ ƭŜǎǎ ƭŜƴƎǘƘ ȅƻǳ ǳǎŜ ŀƴŘ ŦŜǿŜǊ ōŜƴŘǎ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ǘƻ Ǉǳǘ ƛƴǘƻ ǘƘŜ ǎȅǎǘŜƳ ǘƘŜ ōŜǘǘŜǊΦ  
¢ƘŜ ǎȅǎǘŜƳ ŎƻƳŜǎ ǿƛǘƘ ŀ ƳŀƴƛŦƻƭŘΣ ǘƻ ŀǘǘŀŎƘ ƛǘ ǎƛƳǇƭȅ ƭƻƻǎŜƴ ǘƘŜ ƘƻǎŜ ŎƭŀƳǇǎ ƻƴ ǘƘŜ ƻǇŜƴ ŜƴŘ ƻŦ ǘƘŜ нϦ ǊǳōōŜǊ ōƻƻǘǎ ǿƛǘƘ ŀ рκмсϦ ƴǳǘ 
ŘǊƛǾŜǊ ŀƴŘ ǎƭƛŘŜ ǘƘŜƳ ƻƴǘƻ ǘƘŜ ǎǘǳōǎ ǘƘŀǘ ŀǊŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ ŦǊƻƴǘ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ŀƴŘ ǘƛƎƘǘŜƴ ǘƘŜƳ ŘƻǿƴΦ  ¢ƘŜ ƳŀƴƛŦƻƭŘ ƛǎ ǎȅƳƳŜǘǊƛŎŀƭ 
ǎƻ ƛǘ Ŏŀƴ ōŜ ŀǘǘŀŎƘŜŘ ǘƻ ǘƘŜ ƳŀŎƘƛƴŜ ƛƴ ŜƛǘƘŜǊ ŘƛǊŜŎǘƛƻƴΦ  !ŦǘŜǊ ȅƻǳ Ǌǳƴ ǘƘŜ пϦ ǇƛǇŜ ŦǊƻƳ ǘƘŜ ƳŀƴƛŦƻƭŘ ƻƴ ȅƻǳǊ /b/ ƳŀŎƘƛƴŜ ǎƛƳǇƭȅ ƭƻƻǎŜƴ 
ǘƘŜ пϦ ǊǳōōŜǊ ōƻƻǘ ƻƴ ǘƘŜ ǾŀŎǳǳƳ ǎȅǎǘŜƳ ƳŀƴƛŦƻƭŘ ǿƛǘƘ ŀ рκмсϦ ƴǳǘ ŘǊƛǾŜǊ ŀƴŘ ǎƭƛŘŜ ƛǘ ƻƴǘƻ ǘƘŜ ǇƛǇŜ ǘƘŜƴ ǘƛƎƘǘŜƴ ƛǘ ŘƻǿƴΦ  
 
²ƛǊƛƴƎ ǘƘŜ ǎȅǎǘŜƳΥ  Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ŀ ŎŜǊǘƛŦƛŜŘ ŜƭŜŎǘǊƛŎƛŀƴ Ǌǳƴ ǘƘŜ ŎƛǊŎǳƛǘ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ƳŀŎƘƛƴŜΦ  ¢ƘŜ Cп ǊŜǉǳƛǊŜǎ ŀ ŘŜŘƛŎŀǘŜŘ 
олπŀƳǇ ннлκнплπǾƻƭǘ ǎƛƴƎƭŜ ǇƘŀǎŜ ŎƛǊŎǳƛǘΦ  a!Y9 {¦w9 ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƴƻǘƘƛƴƎ ŜƭǎŜ ǿƛǊŜŘ ƛƴǘƻ ǘƘŜ ŎƛǊŎǳƛǘΦ 
 
hǇŜǊŀǘƛƻƴΥ  !ǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ǘƘŜ ǎǿƛǘŎƘŜǎ ƻƴ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƳŀŎƘƛƴŜ ŎƻƴǘǊƻƭ ǘƘŜ ǾŀŎǳǳƳ ƳƻǘƻǊǎΦ  9ŀŎƘ ǎǿƛǘŎƘ ƻǇŜǊŀǘŜǎ ƛǘǎ ƻǿƴ 
ƛƴŘŜǇŜƴŘŜƴǘ ƳƻǘƻǊΦ  ¢ƘŜ ǇƭŀŎŜƳŜƴǘ ƻŦ ǘƘŜ ǎǿƛǘŎƘŜǎ ƻƴ ǘƻǇ ŎƻǊǊŜǎǇƻƴŘǎ ǿƛǘƘ ǿƘƛŎƘ ƳƻǘƻǊ ǘƘŜȅ ƻǇŜǊŀǘŜΦ  Lǘ ƛǎ ƘƛƎƘƭȅ ŀŘǾƛǎŜŘ ǘƘŀǘ ȅƻǳ 
ǳǎŜ ŀ ǎŎǊŀǇκǎǇƻƛƭ ōƻŀǊŘ ǘƻ ǇǊŜǾŜƴǘ ŀƴȅ ŦƻǊŜƛƎƴ ƻōƧŜŎǘǎ ƻǊ ŘŜōǊƛǎ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ǾŀŎǳǳƳ ǎȅǎǘŜƳ ŀƴŘ ǘƘŜ ǎȅǎǘŜƳ ōŜ ǘǳǊƴŜŘ ƻŦŦ ƛŦ ǘƘŜ 
ǎŎǊŀǇ ōƻŀǊŘ ƛǎ ƴƻǘ ōŜƛƴƎ ǳǎŜŘΦ  aŀƪŜ ǎǳǊŜ ǘƻ ŎƻǾŜǊ ȅƻǳǊ ǾŀŎǳǳƳ ǇƻǊǘǎ ƻƴ ȅƻǳǊ /b/ ǘŀōƭŜ ǘƻǇ ƛŦ ȅƻǳ ŀǊŜ ǳǎƛƴƎ ¢ ǎƭƻǘǎ ŀƴŘ ŎƭŀƳǇǎ ƛƴǎǘŜŀŘ 
ƻŦ ŀ ǎǇƻƛƭ ōƻŀǊŘ ŀƴŘ ǾŀŎǳǳƳ ƘƻƭŘ Řƻǿƴ ǘƻ ǇǊŜǾŜƴǘ ŦƻǊŜƛƎƴ ƻōƧŜŎǘǎ ŦǊƻƳ ŜƴǘŜǊƛƴƎ ǘƘŜ ǾŀŎǳǳƳ ǎȅǎǘŜƳΦ  ¢ƻ ǘǳǊƴ ǘƘŜ ǎȅǎǘŜƳ ƻƴ ǎƛƳǇƭȅ ǇǊŜǎǎ 
ǘƘŜ ƎǊŜŜƴ ōǳǘǘƻƴ ƻƴ ŜŀŎƘ ƻŦ ǘƘŜ ǎǿƛǘŎƘŜǎ ǘƘŀǘ ȅƻǳ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǳǎŜΦ  Lǘ ŘƻŜǎ ƴƻǘ ƳŀǘǘŜǊ ǿƘƛŎƘ ǾŀŎǳǳƳ ƳƻǘƻǊ ȅƻǳ ŎƘƻƻǎŜ ǘƻ ǳǎŜ ƻǊ ƛƴ 
ǿƘŀǘ ƻǊŘŜǊ ȅƻǳ ǘǳǊƴ ǘƘŜƳ ƻƴΦ  Lǘ ƛǎ ŀŘǾƛǎŜŘ ǘƻ ǘǳǊƴ ǘƘŜƳ ƻƴ ƻƴŜ ŀǘ ŀ ǘƛƳŜ ǘƻ ǇǊŜǾŜƴǘ ŀƴȅ ǇƻǿŜǊ ǎǳǊƎƛƴƎΦ  ¢ƘŜ ƛƴǘŜǊƴŀƭ ǾŀƭǾŜǎ ŀǳǘƻƳŀǘƛŎŀƭƭȅ 
ƻǇŜƴ ŀƴŘ ŎƭƻǎŜ ǘƻ ǊŜƎǳƭŀǘŜ ŀƛǊ ŦƭƻǿΦ  ¢ƻ ǘǳǊƴ ǘƘŜƳ ƻŦŦ ǎƛƳǇƭȅ ǇǳǎƘ ǘƘŜ ǊŜŘ ōǳǘǘƻƴΦ  Lǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ȅƻǳ ŦƛƎǳǊŜ ƻǳǘ Ƙƻǿ Ƴŀƴȅ 
ǾŀŎǳǳƳ ƳƻǘƻǊǎ ȅƻǳ ǿŀƴǘ ƻƴ ōŜŦƻǊŜ ȅƻǳ ǎǘŀǊǘ ŎǳǘǘƛƴƎΦ  Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ȅƻǳǊ ǎƘƻǇǎ ŀƳōƛŜƴǘ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ ŘƻŜǎ ƴƻǘ ŜȄŎŜŜŘ млл 
ŘŜƎǊŜŜǎ CΦ ¢ƘŜ ƳŀŎƘƛƴŜ ǿƛƭƭ ŦǳƴŎǘƛƻƴ ŀōƻǾŜ ǘƘƛǎ ǘŜƳǇŜǊŀǘǳǊŜ ōǳǘ ǘƘƛǎ ŎƻǳƭŘ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘ ƭƻƴƎŜǾƛǘȅΦ  ¢ƘŜ Ŧŀƴǎ ŀǊŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ 
ƻŦ ƪŜŜǇƛƴƎ ǘƘŜ ƳŀŎƘƛƴŜ Ŏƻƻƭ ŘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǎǇŜŎƛŀƭ ŎŀǊŜ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜȅ ŀǊŜ ŀƭǿŀȅǎ ƻǇŜǊŀǘƛƻƴŀƭ ŀƴŘ ŦǊŜŜ ƻŦ 
ŘŜōǊƛǎ ǘƘŀǘ ŎƻǳƭŘ ƛƴƘƛōƛǘ ǘƘŜ Ŧŀƴǎ ƻǇŜǊŀǘƛƻƴΦ   
 
ahw9 L{ bh¢ ![²!¸{ .9¢¢9wΥ  .ŜƭƛŜǾŜ ƛǘ ƻǊ ƴƻǘΣ Ƨǳǎǘ ōŜŎŀǳǎŜ ȅƻǳ ƘŀǾŜ ƳǳƭǘƛǇƭŜ ǾŀŎǳǳƳ ƳƻǘƻǊǎ ŘƻŜǎ ƴƻǘ ƳŜŀƴ ǘƘŀǘ ȅƻǳ ǎƘƻǳƭŘ ŀƭǿŀȅǎ 
ǳǎŜ ǘƘŜƳΦ  LŦ ȅƻǳ ǘŜƴŘ ǘƻ Ŏǳǘ Ŧǳƭƭ ǎƘŜŜǘǎ ǘƘŀǘ ŎƻƳǇƭŜǘŜƭȅ ŎƻǾŜǊ ȅƻǳǊ ǎǇƻƛƭ ōƻŀǊŘ ƛǘ ƛǎ ǾŜǊȅ ƭƛƪŜƭȅ ǘƘŀǘ ȅƻǳ ǿƛƭƭ ƻƴƭȅ ƴŜŜŘ ǘƻ ǳǎŜ ƻƴŜ ƳƻǘƻǊΦ  
tŀǊǘƛŎǳƭŀǊƭȅ ƛŦ ȅƻǳ ŀǊŜ ŎǳǘǘƛƴƎ ƭŀǊƎŜ ǇŀǊǘǎΣ ƭŜŀǾŜ ŀ ǎƪƛƴΣ Ŏǳǘ ƴƻƴ ǇƻǊƻǳǎ ƳŀǘŜǊƛŀƭǎΣ ƻǊ ǘŀǇŜ ǘƘŜ ŜŘƎŜǎ ƻŦ ȅƻǳǊ ǎǇƻƛƭ ōƻŀǊŘΦ  aŀƪŜ ǎǳǊŜ ǘƻ 
ƻƴƭȅ ƻǇŜƴ ǘƘŜ ȊƻƴŜ ǾŀƭǾŜǎ ƻƴ ȅƻǳǊ /b/ ƳŀŎƘƛƴŜ ǘƘŀǘ ƴŜŜŘ ǘƻ ōŜ ƻǇŜƴΦ  LŦ ȅƻǳ Ŏǳǘ ǎƳŀƭƭŜǊ ǇƛŜŎŜǎΣ Řƻƴϥǘ ƭŜŀǾŜ ŀ ǎƪƛƴΣ Ŏǳǘ ǇƻǊƻǳǎ ƳŀǘŜǊƛŀƭǎΣ 
ŀƴŘ Řƻƴϥǘ Ƴŀǎƪ ƻǇŜƴ ŀǊŜŀǎ ƻǊ ǘŀǇŜ ǘƘŜ ŜŘƎŜǎ ƻŦ ȅƻǳǊ ǎǇƻƛƭ ōƻŀǊŘΣ ƳǳƭǘƛǇƭŜ ǾŀŎǳǳƳ ƳƻǘƻǊǎ ǿƛƭƭ Ƴƻǎǘ ƭƛƪŜƭȅ ƴŜŜŘ ǘƻ ōŜ ǊǳƴƴƛƴƎΦ  !ƴ Ŝŀǎȅ 
ǿŀȅ ǘƻ ǘŜƭƭ Ƙƻǿ Ƴŀƴȅ ǾŀŎǳǳƳ ƳƻǘƻǊǎ ȅƻǳ ƴŜŜŘ ƻƴ ƛǎ ǘƻ ǎǘŀǊǘ ǿƛǘƘ ƻƴŜ ƳƻǘƻǊ ŀƴŘ ƭƛǎǘŜƴΣ ǘƘŜƴ ǘǳǊƴ ƻƴ ŀ ǎŜŎƻƴŘ ƻƴŜΦ  LŦ ȅƻǳ ƘŜŀǊ ŀ ǇǳƭǎƛƴƎ 
ȅƻǳ ǎƘƻǳƭŘ ǘǳǊƴ ǘƘŜ ŀŘŘƛǘƛƻƴŀƭ ƳƻǘƻǊ ƻŦŦΦ  LŦ ȅƻǳ Řƻ ƴƻǘ ƘŜŀǊ ǇǳƭǎƛƴƎ ŀŦǘŜǊ н ƳƻǘƻǊǎ ŀǊŜ ƻƴ ȅƻǳ Ŏŀƴ ŎƻƴǘƛƴǳŜ ǘƻ ǘǳǊƴ ƻƴ ŀŘŘƛǘƛƻƴŀƭ ƳƻǘƻǊǎ 
ŀƴŘ ǊŜǇŜŀǘ ǘƘŜ ǇǊƻŎŜǎǎΦ  hƴŜ ǘƘƛƴƎ ǘƻ ŎƻƴǎƛŘŜǊ ƛǎ ǘƘŀǘ ƛŦ ȅƻǳ ŀǊŜ ƴƻǘ ƭŜŀǾƛƴƎ ŀ ǎƪƛƴΣ ƻǊ ƛŦ ȅƻǳ ŀǊŜ ƳŀŎƘƛƴƛƴƎ ŀǿŀȅ ŀ ƭƻǘ ƻŦ ƳŀǘŜǊƛŀƭ ƻƴ ŀ 
ǇƻǊƻǳǎ ǎƘŜŜǘ ȅƻǳ ǿƛƭƭ ƭƻǎŜ ǾŀŎǳǳƳ ǇǊŜǎǎǳǊŜ ŀǎ ȅƻǳ Ǌǳƴ ȅƻǳǊ ǇŀǊǘόǎύΦ  Lƴ ǎƛǘǳŀǘƛƻƴǎ ƭƛƪŜ ǘƘƛǎ ƛǘ ƛǎ ŀŘǾƛǎŜŘ ǘƻ ǎǘŀǊǘ ƻǳǘ ǿƛǘƘ ƳƻǊŜ ǾŀŎǳǳƳ 
ƳƻǘƻǊǎ ǘƘŀƴ ȅƻǳ ƴŜŜŘ ǎƻ ǘƘŀǘ ȅƻǳ ǎǘƛƭƭ ƘŀǾŜ ŎƻǊǊŜŎǘ ƘƻƭŘ Řƻǿƴ ŦƻǊŎŜ ŀǘ ǘƘŜ ŜƴŘΦ  
 
The following sheet also comes attached to all F4 boxes:
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¢ƘŜ Cп ǎȅǎǘŜƳ Ŏŀƴ Ǌǳƴ ǿƛǘƘ ŀƴȅǿƘŜǊŜ ŦǊƻƳ ƻƴŜ ǘƻ ŦƻǳǊ ƳƻǘƻǊǎ ŀŎǘƛǾŜ ŀǘ ŀ ǘƛƳŜΦ hŦǘŜƴΣ ŎǳǎǘƻƳŜǊǎ ǿƛƭƭ 
ŦƛƴŘ ǎǳŦŦƛŎƛŜƴǘ ƘƻƭŘπŘƻǿƴ ǇƻǿŜǊ ǳǎƛƴƎ ƻƴƭȅ ǘƘǊŜŜ ƻǊ ŜǾŜƴ ǘǿƻ ƳƻǘƻǊǎ ŀŎǘƛǾŜΦ ¢Ƙƛǎ ǿƛƭƭ ǎŀǾŜ ǘƛƳŜ ƻƴ 
ōǊǳǎƘŜǎΣ ŀǎ ǿƘƛŎƘ ƳƻǘƻǊόǎύ ŀǊŜ ŀŎǘƛǾŜ Ŏŀƴ ōŜ ŀƭǘŜǊƴŀǘŜŘΣ ŀƴŘ ŀƭƭƻǿǎ ǘƘŜ ƳŀŎƘƛƴŜ ǘƻ ŎƻƴǘƛƴǳŜ ǊǳƴƴƛƴƎ 
ǿƘƛƭŜ ƳƻǘƻǊǎ ŀǊŜ ǊŜƳƻǾŜŘ ŦƻǊ ōǊǳǎƘ ŎƘŀƴƎŜǎΦ ¢Ƙƛǎ ŀƭǎƻ ǇǊƻŘǳŎŜǎ ƭŜǎǎ ƴƻƛǎŜΦ ¦ǎƛƴƎ ƳƻǊŜ ƳƻǘƻǊǎ ŘƻŜǎ 
ƴƻǘ ƛƴŎǊŜŀǎŜ ǘƘŜ ƛƴŎƘŜǎ ƻŦ ƳŜǊŎǳǊȅ όƛƴIƎύ ǘƘŀǘ ǘƘŜ ǾŀŎǳǳƳ Ŏŀƴ Ǉǳƭƭ όǘƘŜ ƳŀȄƛƳǳƳ ŦƻǊŎŜ ǘƘŜ ǇǳƳǇ Ŏŀƴ 
ŀǇǇƭȅύΣ ōǳǘ ǿƛƭƭ ƛƴŎǊŜŀǎŜ ǘƘŜ ǘƻǘŀƭ ŀƛǊ Ŧƭƻǿ ǊŀǘŜ ό/CaύΦ LŦ ǘƘŜǊŜ ŀǊŜ ƭŜŀƪǎ ŀǊƻǳƴŘ ǘƘŜ ǎǇƻƛƭ ōƻŀǊŘ ƻǊ 
ƳŀǘŜǊƛŀƭ ǎƘŜŜǘΣ ƳŀǘŜǊƛŀƭ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ ƪŜǊŦΣ ƻǊ ƭŀǊƎŜ ǎƘŜŜǘǎ ǿƛǘƘ ƳƻǊŜ ǎǳǊŦŀŎŜ ŀǊŜŀΣ ǘƘŜƴ ƳƻǊŜ 
Ŧƭƻǿ ŦǊƻƳ ǘƘŜ ǾŀŎǳǳƳ Ŏŀƴ ōŜ ŘŜǎƛǊŀōƭŜΤ ŀƭǘƘƻǳƎƘΣ ƛŘŜŀƭƭȅΣ ƭŜŀƪǎ ǎƘƻǳƭŘ ōŜ ǎŜŀƭŜŘΦ 
 
¢ƘŜ Cп Ƙŀǎ ŦƻǳǊ ƳƻǘƻǊǎ π ŜŀŎƘ ƻŦ ǿƘƛŎƘ ŀǊŜ ōǊǳǎƘŜŘ ƳƻǘƻǊǎ ǿƘƛŎƘ ǊŜǉǳƛǊŜ ŎƘŀƴƎƛƴƎ ōǊǳǎƘŜǎ ŀōƻǳǘ 
ŜǾŜǊȅ мΣрлл ƘƻǳǊǎ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŎƘŜŎƪŜŘ ŀǊƻǳƴŘ трл ƘƻǳǊǎ ƻŦ ǳǎŜΦ ¢Ƙƛǎ ǿƛƭƭ ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ 
ŀƳƻǳƴǘ ƻŦ ǳǎŜ ŀƴŘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƻƴκƻŦŦ ŎȅŎƭŜǎΦ ¢ƻ ǊŜǇƭŀŎŜ ǘƘŜ ōǊǳǎƘŜǎ ǘƘŜ ǊŜŀǊ ǇŀƴŜƭ ƻŦ ǘƘŜ Cп Ƴǳǎǘ 
ōŜ ǊŜƳƻǾŜŘΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ƳƻǘƻǊ ŎƻǾŜǊǎΦ ²Ŝ ǊŜŎƻƳƳŜƴŘ ǊŜƳƻǾƛƴƎ ǘƘŜ ŜƴǘƛǊŜ ƳƻǘƻǊ ŘǳǊƛƴƎ 
ǎŜǊǾƛŎƛƴƎ ŦƻǊ ŜŀǎŜ ƻŦ ŀŎŎŜǎǎΦ CŀƛƭǳǊŜ ǘƻ ǊŜǇƭŀŎŜ ōǊǳǎƘŜǎ ƛƴ ŀ ǘƛƳŜƭȅ ƳŀƴƴŜǊ ǿƛƭƭ ŎŀǳǎŜ ƳƻǘƻǊ ŘŀƳŀƎŜ 
ǘƘŀǘ ƛǎ ƴƻǘ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ǿŀǊǊŀƴǘȅΦ bŜǿ ōǊǳǎƘŜǎ Ŏŀƴ ōŜ ǇǳǊŎƘŀǎŜŘ ŦǊƻƳ ǘƘŜ {ƘƻǇ{ŀōǊŜ ǇŀǊǘǎ 
ŘŜǇŀǊǘƳŜƴǘΦ ²Ŝ ƘŀǾŜ ŀ ǾƛŘŜƻ ŀǾŀƛƭŀōƭŜ ǘƘŀǘ ǿƛƭƭ ǿŀƭƪ ǘƘǊƻǳƎƘ ǘƘŜ ǇǊƻŎŜǎǎΣ ǿƘƛŎƘ ƛǎ ŀǾŀƛƭŀōƭŜ ōȅ ƎƻƛƴƎ 
ǘƻ https://www.shopsabre.com/support/ ŀƴŘ ƭƻƎƎƛƴƎ ƛƴ ǘƻ {ƘƻǇ{ŀōǊŜ ¦ƴƛǾŜǊǎƛǘȅΦ ¢ƘŜ ǇŀǎǎǿƻǊŘ ŦƻǊ 
ǘƘŜ ǳƴƛǾŜǊǎƛǘȅ ŀŎŎŜǎǎ ǿƛƭƭ ŎƘŀƴƎŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ŀƴŘ Ŏŀƴ ōŜ ŦƻǳƴŘ ōȅ ƭƻƻƪƛƴƎ ƛƴ ǘƘŜ {ƘƻǇ{ŀōǊŜ wƻǳǘŜǊ 
CŀŎŜōƻƻƪ ƎǊƻǳǇ ƛƴ ŀ ŎƻƳƳŜƴǘ ǘƻ ǘƘŜ ǊǳƭŜǎ ǎŜŎǘƛƻƴ ƻǊ ōȅ ŎŀƭƭƛƴƎ {ƘƻǇ{ŀōǊŜΦ The existing crimp 
connector must be cut, the ƳŀƎƴŜǘ ǿƛǊŜǎΩ ƛƴǎǳƭŀǘƛƻƴ Ƴǳǎǘ ōŜ ǊŜƳƻǾŜŘ όǎŎǊŀǇƛƴƎ ǿƛǘƘ ŀƴ ·π!Ŏǘƻ ƪƴƛŦŜ 
ǿƻǊƪǎ ǿŜƭƭύ ōŜŦƻǊŜ ŎǊƛƳǇƛƴƎ ƻƴ ǘƘŜ ƴŜǿ ōǊǳǎƘŜǎΦ 9ŀŎƘ ƳƻǘƻǊ Ƙŀǎ ǘǿƻ ōǊǳǎƘŜǎΦ 
 

 
 
 
 
 

 
 
{ǘŜǇ мΥ wŜƳƻǾŜ ǘƘŜ ƳƻǘƻǊ ŦǊƻƳ ǘƘŜ ƳŀŎƘƛƴŜΦ 
 
wŜƳƻǾŜ ǘƘŜ ŎŀǎƛƴƎ ŦǊƻƳ ǘƘŜ ƳƻǘƻǊ ōȅ ŦƛǊǎǘ 
ǊŜƳƻǾƛƴƎ ǘƘŜǎŜ ǘƘǊŜŜ ǎŎǊŜǿǎΦ 
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{ǘŜǇ нΥ  LŘŜƴǘƛŦȅ ǘƘŜ ōǊǳǎƘ ŀƴŘ ǘƘŜ ǊŜǘŜƴǘƛƻƴ 
ŀǊƳΦ 

 
 

 
 
 
 
{ǘŜǇ оΥ aƻǾŜ ǘƘŜ ǊŜǘŜƴǘƛƻƴ ŀǊƳ ōŀŎƪ ŀƴŘ ƭƻŎƪ 
ƛǘ ƛƴ ǇƭŀŎŜ ƛƴ ǘƘŜ ƘƻƭŘƛƴƎ ŀǊŜŀΦ 
 
 
 
 
 
 
 
 
{ǘŜǇ пΥ wŜƳƻǾŜ ǘƘŜ ōǊǳǎƘΣ Ŏǳǘ ǘƘŜ ȊƛǇ ǘƛŜ ŀƴŘ 
ǘƘŜ ǘŀǇŜΦ 
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