
Cover page 

 
 
 
 

 

 

 

 

 
 
 
 

 

 

 

 
 

Fastener Removal System 

User Guide 
 
 

SYSTEM PART NUMBERS 
 

CP1-SY-001  CP1-SY-012 

CP1-SY-003  CP1-SY-020 

CP1-SY-010   CP1-SY-021 

CP1-SY-011  CP1-SY-031 

 
 

TM 

TM 



 
15192 Triton Lane 

Huntington Beach, CA 92649 
Office Tel: 714-892-3400 

Hotline Tel: 714-891-6533 
www.ppedm.com 

 

User Guide 
Document No. 61-101 Revision: 19 Date: 3/23/2015 

 

This document is the property of PPedm Corp. and contains proprietary and/or patented information and may not be 
reproduced in part or in whole without the express written permission of the company. Perfect Point logo, Perfect Point

TM 
and 

eÅdrill
TM

 are trademarks of PPedm, Corp.  US and worldwide patents pending. 
Page 2 of 77 

 

 
WARNINGS 

 

 
 

    
 

 

 

This fastener removal system should only be operated by factory trained authorized 

operators. Failure to properly operate this system can result in airframe damage, tool 

damage, personal injury, or death. Lethal high voltages are present throughout the Power 

Supply Cabinet. Follow all Warning and Caution statements outlined in this User Guide and 

all equipment Warning placards. Do not proceed with any periodic maintenance until factory 

trained and authorized, and this document has been thoroughly reviewed and understood. 

Only trained, authorized technicians should attempt tool use, tool selection, adjustments, 

dielectric system replenishment, and periodic maintenance. This unit is not field repairable; if 

any malfunctions are encountered please contact Perfect PointTM EDM Corporation 

immediately for service. 

 

Contents and illustrations in this document are subject to change, and may not match the 

eÅdrill product exactly. 
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Limited Warranty Statement 
 
Perfect Point EDM Corp. warrants to the end user that its products will be free from defects in material and 
workmanship for a period of twelve (12) months from the date of delivery, but not more than eighteen (18) 
months after date of shipment, and the successful completion of operator equipment use and maintenance 
training. This warranty extends only to the original purchaser, is expressly in lieu of all other warranties, 
expressed or implied, and is further in lieu of all other liabilities or obligations for any consequential damages or 
losses incurred by the buyer in connection with the purchase or use of the product. 
 
This warranty applies to systems subjected to normal operating conditions established by PPedm and explicitly 
excludes equipment subjected to: 
 

 User alteration. 
 

 Accident or damage caused by the end-user. 
 

 Improper handling, installation, maintenance, application, or contamination as established by PPedm 
equipment operating instructions and preventative maintenance. 
 

 Use with improper voltage. 
 

 Use contrary to the operation instructions, and failure to properly service and maintain per PPedm 
instructions. 
 

 Unauthorized disassembly, repair, or alteration by anyone other than PPedm Corp. No allowances will 
be made for repairs or alterations effected without specific written authorization from PPedm.  

  
This warranty does not cover: 
 

 Normal wear and tear of soft goods (seals, hoses, cables etc.), eÅdrill Adaptors, Guides, Locators, 
Punch Pins or Punch Guides and other fixtures or tools. 

 
Credit will NOT be allowed nor shipment accepted on any machine or component thereof without Perfect Pointôs 
prior written consent and issuance of a PPedm Return Material Authorization (RMA).  
 
PPedm will at its option, repair or replace any defective machine or component thereof for the specified 
warranty period. PPedm reserves the right to substitute new equipment and/or improve the part(s) on any 
machine or part thereof judged defective without further liability. Machines or components thereof will be 
repaired and the warranty time continued. 
 
All machines or components thereof returned for warranty consideration MUST NOT HAVE BEEN TAMPERED 
WITH and all anti-tamper seals and/or striping must be intact. Removed or destroyed anti-tamper seals and/or 
striping will be cause to VOID these warranty terms and conditions. 
 
Liability Limitations: Under no circumstances shall PPedm have any liability for liquidated damages or 

collateral, consequential, or special damages loss of production or progress of production, whether resulting 
from delays in delivery or performance, breach of warranty, negligent manufacture or otherwise. Purchaser 
agrees to indemnify and hold harmless PPedm from all claims by third parties in excess of these limitations. 
 
THIS WARRANTY IS THE SOLE WARRANTY OF PPedm AND ANY OTHER WARRANTIES EXPRESSED 
OR IMPLIED IN FACT, INCLUDING ANY WARRANTIES OF MERCHANTABILITY AND FITNESS FOR USE, 
ARE HEREBY SPECIFICALLY EXCLUDED. 
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Perfect Point EDM Software End-User License Agreement (EULA) 
 
IMPORTANT- READ CAREFULLY: This End-User License Agreement (ñEULAò) is a legal agreement between 

the user (either an individual or a single entity) and Perfect Point EDM Corp. (ñPERFECT POINTò), the 

manufacturer of the EÅDRILL you have acquired, that includes certain Perfect Point software product(s) installed 

on the EÅDRILL system and equipment (ñPPEDM SOFTWAREò). The PPEDM SOFTWARE includes computer 

software, the associated media, any printed materials, any ñon-lineò or electronic documentation, upgrades and 

recovery media.  By using the PPEDM SOFTWARE, you agree to be bound by the terms of this EULA. If you 

do not agree to the terms of this EULA, Perfect Point declines to license the PPEDM SOFTWARE to you. In 

such event, you may not use the PPEDM SOFTWARE, and you should promptly contact PERFECT POINT for 

instructions on return of the entire product. 

 
PERFECT POINT SOFTWARE LICENSE 

 
The PPEDM SOFTWARE is protected by copyright laws and international copyright treaties, as well as other 

intellectual property laws and treaties. The PPEDM SOFTWARE is licensed, not sold. 

 

1. GRANT OF LICENSE. This EULA grants you the following rights: 

 

 Software. You may use the PPEDM SOFTWARE as installed on the EÅDRILL 

 

2. OTHER RIGHTS AND LIMITATIONS. 

 

 Limitations on reverse engineering, Decompilation and Disassembly. You may not reverse 

engineer, decompile, or disassemble the PPEDM SOFTWARE. 

 

 Single EÅDRILL. The PPEDM SOFTWARE is licensed with the EÅDRILL as a single integrated 

product. The PPEDM SOFTWARE may only be used with the EÅDRILL. 

 

 Rental. You may not rent or lease the PPEDM SOFTWARE without prior written approval from 

PERFECT POINT. 

 

 Software transfer. You may permanently transfer all your rights under the EULA only as part of a sale 

or transfer of the EÅDRILL, provided you retain no copies, b) transfer all of the PPEDM SOFTWARE 

(including all component parts, the media, any upgrades, and this EULA, c) you notify PERFECT 

POINT of the new user, and d) the recipient agrees to the terms of this EULA. 

 

 Termination. Without prejudice to any other rights, PERFECT POINT may terminate the EULA if you 

fail to comply with its terms and conditions. In such event, you must return the entire product to 

PERFECT POINT, and all its component parts. 

 

3. COPYRIGHT. All title and copyrights in and to the PPEDM SOFTWARE (including but not limited to any 

images, photographs, animations, video, audio, music, text and ñapplets,ò incorporated into the PPEDM 

SOFTWARE), and the accompanying printed material, are owned by PERFECT POINT. You may not copy 

the printed materials accompanying the PPEDM SOFTWARE, without prior written approval from 

PERFECT POINT. All rights not specifically granted under this EULA are reserved by PERFECT POINT. 

 

This Software Agreement and Limited Warranty are governed by the laws of the State of California, U.S.A. 
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OPERATING ENVIRONMENT 
 
The Perfect Point eÅdrill system should be protected from freezing cold conditions that can crack or 
burst de-ionized water connections and plumbing. If the system is subjected to freezing 
temperatures, it should be thoroughly inspected by a trained technician for damage or leaks prior to 
use. 
 
The Perfect Point eÅdrill system should not be operated in the rain or snow. If aircraft repairs 
necessitate outdoor operation in severe weather conditions it is recommended the Mobile Service 
Unit be positioned under a protective awning or positioned in a protected area under or in the 
airframe. Cable connections should not be left in pooled water and should be kept elevated. 
 

LETHAL VOLTAGES PRESENT 
 

      
 
All power supplies contain hazardous voltage and energy. The eÅdrill 

 
system should only be 

operated by qualified personnel who have read this operatorôs manual and are familiar with the 
operation, hazards, and application of the eÅdrill system. Proper care and judgment must always be 
observed. 
 
1. Never attempt to operate the eÅdrill system in any manner not described in this manual. 
 
2. Ensure all covers are in place and securely fastened and the required grounding is supplied 

before connecting the input AC power. 
 
3. Proper grounding from the input AC power is required to reduce the risk of electric shock, 

and to comply with safety agency and code requirements. 
 
4. Use extreme caution when connecting the input AC power and only apply the input voltage 

specified on the rating label.  
 
5. Ensure power switch is in the OFF position prior to accomplishing any service procedures.  
 
6. Never remove DANGER or WARNING labels from the power supply, and replace lost or 

damaged labels immediately. 
 
7. The Mobile Service Unit, Compact eÅdrill, and Umbilical Cables, should only be serviced by 

Perfect Point Corp. factory qualified personnel. 
 
8. Do not operate the system in the rain, snow, or freezing weather without providing proper 

environmental protection. 
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CE Declaration of Conformity 
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CSA Certificate of Compliance 
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Description of Symbols Used in Product Labeling 
 

Symbol Publication Description 

 
 

 
IEC 348 

 
Attention, consult accompanying 
documents 

 
 

 
IEC 417-5036 

 
Dangerous voltage 

 

 
ANSI Z535.4ï2007 

 
Read and understand manual before 
operation 

  
IEC70794 

 
Input 

  
IEC70795 

 
Output 

  
IEC5020 

 
Chassis Ground 

  
IEC5007 

 
ON Power 

  
IEC5008 

 
OFF Power 

  
IEC5031 

 
Direct Current (DC) 
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1.0 PRODUCT OVERVIEW: 
 
 1.1 Major Components: 

 

 The eÅdrill system comprises; the Hand Held Terminal and Cable assembly, the 

Hand Tool and Umbilical Cable assembly, and the Mobile Service Unit control 

system. Various Tool Adaptors, Electrodes and Accessories are supplied for 

removal of specific fastener configurations and materials.  

 
 1.2 Technical Specifications: 

  
 Fastener Sizes:    CG Hand tool - 5/32òï3/8ò, inc. oversizeôs 

       EG Hand Tool ï 3/32ò-1/4ò, inc. oversizeôs 
  

 Fastener Material:   Aluminum, Titanium, Stainless Steel, 

      Alloy Steel, Inconel, Monel etc. 
 

 eÅdrill Hand Tool Dimensions (approx): 7.5ò x 5ò x 2ò, 1.5 lb (plus 10 ft. umbilical) 

 
 Power Supply Cabinet Dimensions: 22ò x 38ò x 19ò, 136 lb. 

 
 Umbilical and Control Extensions: 20 ft. long (optional extra) 

 
 System Power Cable Assembly:  12 AWG, L6-20P Twist-lock Plug (except 

     Europe), 25 ft long  

 
 * Facility Power Requirements: 220/240VAC, Single Phase, 20 Amp, 50/60 

Hz, L6-20 Twist-lock Receptacle Plug 

(except  Europe) 

 
 Maximum Duty Cycle: 30 fasteners, or as many as possible with 

one electrode (whichever is the least), at 
the rate of 3 fasteners/minute (totaling 10 
minutes). 1 minute minimum recovery time. 

 
 Crate Dimensions: 28ò x 53ò x 24ò, 248 lbs. 

  

 1.3 Operating Principle: 

 

 Conventionally fasteners are removed by drilling out the head of the fastener with a 

hand drill and twist drill bit. This process is slow, requires significant strength from 

the operator, generates Foreign Object Debris (FOD), and involves a significant risk 

of damaging the airframe.  

 
 The Perfect Point eÅdrill system is a hand-held Electrical Discharge Machining 

(EDM) tool designed to aid in the removal of airframe fasteners. The eÅdrill device 

weakens the fastener by electrically eroding a circular groove through the fastener 
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head and a short distance into the stem (or pin) of the aircraft fastener. During 

cutting, a closed loop de-ionized water system is used as a Dielectric Fluid and 

circulated throughout the head of the device, in such a manner that the fastener and 

surrounding airframe do not heat up, and may be touched immediately after cutting. 

 
 The depth of cutting is controlled automatically, such that a thin wall remains holding 

the fastener head in place. The fastener head may then easily be severed by a 

sharp tap with a hammer and hand punch. When the device is positioned correctly 

the airframe is not damaged in any way, and the temperature rise in the airframe 

around the hole is insignificant. Due to the depth of the cut, the fastener stem has 

no remnant burr which may broach the hole in the airframe as the stem is driven 

out.  

 

 The photograph below shows a severed fastener with the groove and the fractured 

thin wall. Note that the cut is concentric with the stem; the wall thickness is uniform 

around the pin, the cut ends just below the head, and the fastener stem is burr free. 
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 1.4 eÅdrill Hand Tool General Features and Controls: 

 

 
eÅdrill Hand Tool 

 
  Interchangeable Adaptors:  

 

 The eÅdrill includes a kit of Interchangeable Adaptors suitable for different fastener 

types and removal processes. Depending on which size eÅdrill Hand Tool has been 

purchased, the adaptor kit may be one of two types (systems provided with both 

size of Hand Tool include both adaptor kits): 

 

 EG Adaptor Kit ï comprises button head and flush head adaptors and 

locators for 1/8ò and 5/32ò diameter fasteners. 

 

 CG Adaptor Kit ï comprises button head and flush head adaptors and 

locators for 3/16ò and ıò diameter fasteners. 

 
Adapters and locators are intentionally manufactured from brighter colors, so they 
may be easier to find if dropped or mislaid. This is helpful in all shop environments, 
but especially in FOD-controlled situations. 

 
*Note:  Since the range of fasteners in the aerospace industry is so large, it is not 

possible to provide adaptors for all types of protruding head fasteners that 

eÅdrill supports in the base product. Therefore prior to purchase of a system, 

please provide a list of button-head fasteners which you intend to use the 

eÅdrill with. Additional or custom adaptors are available on request. 

 

Interchangeable 

Adaptor 

Trigger 

Retract 

Button 

Status Light 
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  Trigger: 

  
 The trigger is depressed to initiate the cutting process, and is held depressed until 

the cut automatically completes. As a safety feature, should the trigger be released, 

the cutting process will be aborted immediately. 

 
  Retract Button:  

 
 The Retract Button recessed in the handle is used when necessary to retract the 

cutting electrode. Typically the retract button is only used when: 

 
a)  A new electrode has been installed and needs to be retracted, or é 

 
b)  When the trigger has been operated accidentally when not placed on a 

fastener and the electrode has moved forward as a result, or é 

 
c)  When the eÅdrill has been applied to a non-conductive surface and the 

electrode has extended in search of a conductive material.  

 
 The electrode retracts continuously while the button is held down. Retract stops 

when the button is released or the device reaches the retract limit. 

 

  Status Light:  

 
 The Status Light communicates various conditions during operation as follows: 

 

 Solid Green light upon cut completion ï Cut was successfully completed. 

 

 Solid Green while operating the retract button ï Electrode is fully  retracted. 

 

 Flashing Green upon cut completion ï Cut was completed successfully but 

the electrode needs replacement before next cut. The system is disabled 

until electrode has been replaced. 

 

 Solid Red upon cut completion ï Cut was completed with errors. Either the 

trigger was released before reaching depth, or the cut took excessively long. 

Which condition occurred will be reported by the terminal. Likely issues 

causing slow cutting are either (a) the head of fastener was not de-painted 

adequately, or b) wrong fastener type was programmed on the hand 

terminal, or c) the electrode is loose. 

 

 Flashing Red (at any time) ï An error has been identified, system is 

disabled. System error will be displayed on Hand Held Terminal. Typically 

the flashing red indicates a low water level, and a Top-Off needs to be 

performed. 
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Note: Solid lights are informational - The unit is still operational. Flashing Lights 

require user intervention - Unit is disabled until the condition is resolved. 

 

  1.4.1 EÅdrill Hand Tool Configurations: 

 

eÅdrill Hand Tools are currently provided in two different configurations to 

cover a wide spectrum of fastener sizes commonly encountered. Each Hand 

Tool has specific fastener size capabilities and features. This User Guide 

covers the use of all types of eÅdrill hand tools.   

 

Each hand tool configuration uses a specific set of adapters that are 

described and identified throughout the sections of this user guide. The 

adapters are used for a specific set of electrode sizes with that particular 

hand tool configuration. Adaptors for some older hand tools use a different 

mounting method (Bayonet vs. Tri-Wing) so adaptors for a newer system 

may not fit the older system. 

 

     
   
 
 

     

Bayonet Nose 

Hand Tool 

Tri-Wing Nose 

Hand Tool 
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1.4.2 Center Ground (CG) eÅdrill Hand Tool, Part No. CP1-CED-010: 

 

This hand tool configuration is capable of removing fasteners from 5/32ò 
Nominal Stem Size (-5) through 3/8ò, including oversizeôs. For fasteners 
smaller than these sizes the External Ground (EG) eÅdrill Hand Tool should 
be used. 
 
This CG hand tool is Center Grounded by means of a Ground Pin that 
protrudes through the center of the cutting electrode. Hand tool visual 
identification can be quickly made by inspecting the nose of the hand tool. If 
the Ground Pin is visible protruding from the center of the electrode then 
this is a CG or Center Ground Hand Tool. 
 

  
 

1.4.3 External Ground (EG) eÅdrill Hand Tool, Part No. CP1-CED-020: 

 

This hand tool configuration is capable of removing fasteners from 3/32ò 
Nominal Stem Size (-3) through ıò, including oversizeôs. For fasteners 
larger than these sizes the Center Ground (CG) eÅdrill Hand Tool should be 
used. 

 
The EG eÅdrill Hand Tool is externally grounded by means of an External 
Ground lead and clamp. The Hand Tool Ground Lead and Grounding Clamp 
Assembly have a ñbreak awayò safety connector feature for operator safety 
and to prevent accidental cable breakage. 
 
Hand tool visual identification can be made by inspecting the nose of the 
hand tool and its cable strain relief. The hand tool lacks a Ground Pin 
leaving the smaller electrode open for greater fluid flow. The hand tool cable 
strain relief has a Red Ground Cable Lead and Connector allowing for 
connection of the Ground Clamp Assembly Part No. EDT0301. 

 

Protruding Ground Pin 
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Ground Clamp Assembly 

 
   CAUTION 
 

The External Ground (EG) Hand Tool will NOT operate without the system properly 
grounded by the Ground Clamp Assembly. Check for electrical ground prior to further 
system trouble shooting. 

 

 

 1.5 Mobile Service Unit Features, Controls, and Connections: 

        
The Mobile Service Unit comprises the following primary components 

External Ground 

WWWWWireWiW

ireLead 
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1.5.1 Work Area: 

 
The top of the Mobile Service Unit includes a recess for holding the Operatorôs Hand 

Held Terminal, a recess for interchangeable Adaptor storage, and a small work area 

to collect fastener remnants or small hand tools. The handle slot is intended to 

assist in moving the Mobile Service Unit around.  

 
WARNING 

   
The Mobile Service Unit handle should not be used as a means of lifting the unit.  

 
  1.5.2 Dielectric System: 

 
The service unit includes a re-circulating dielectric fluid filtration and reconditioning 

system. This system requires regular service, as detailed in section 3. 

 

  1.5.3 Hand Held Terminal: 

 
The Hand Held Terminal (HHT) provides an interface through which the user can 

select different fastener types to remove (as described in Section 2), and carry out 

maintenance functions (as described in Section 3). The terminal also displays status 

information including: 

 

 Current fastener setting 

 Cut time for last cut 

 Current system status or error messages 

 
The terminal operation is listed in more detail in Section 2.  
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Power Supply Cabinet - Front View 

 

Work Area Adaptor Kit Storage 

 

 

 

Hand Held Terminal Recess 
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Power Supply Cabinet - Rear View 

 

Connection 

Panel 

Particulate 

Filter Bowl 

Sediment  

Bowl 

Dielectric 

Filter 

Assembly 

Lock-Bolt 
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Power Supply Cabinet ï Rear Connections 

Dielectric Vacuum 

(upper) and Pressure 

(lower) Connections 

eÅdrill Hand-

Tool Electrical 

Connection 

Control 

Terminal 

Connection 

Single-Phase 

Electrical 

Connection 
Power Switch 
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Connection of the various components together is self-evident. However certain key 

points should be noted: 

 

1. The hand-tool connector installs in one vertical orientation, with the blue 

Vacuum dielectric connector at the top, and the black Pressure dielectric 

connector at the bottom (matching the cabinet connections). The black 

electrical connector locking bezel must be twisted until a definite click is felt. 

The Hand Held Terminal connection also installs in only one orientation, and 

includes a locking bezel. 

 

2. When removing the hand-tool, the bezels around the Push-To-ConnectÊ 

fluid fittings on the Mobile Service Unit and Umbilical Cable must be pushed 

in to release the tubes. 

 

3. When installing the hand-tool, the tubes should be pushed into the push-to-

connect fittings and then lightly pulled such that they are ñsetò. 

 

4. After installing or re-installing a hand-tool or installing the umbilical 

extension, it is good practice to bleed the pressure line to the hand-tool (see 

Section 3.7 for system bleeding and charging instructions). 

 
Warning 

 
Under no circumstances should the electrical connectors be forced. If aligned 

correctly, minimal force is required. Excessive force will Damage the connectors, and 

will not be covered under warranty. 

 
 

 1.6 Operatorôs Hand Held Terminal Command Screens: 

 

 The Operator Hand Held Terminal is the device through which fastener types are 

selected and maintenance activities are performed. The terminal is a touch-screen 

device, so options may be selected by touching the screen or by using the function 

keys presented just below the screen. Under normal circumstances there is no need 

to use the alpha-numeric keypad.  

 

There are three primary screens on the control terminal (contents of each screen 

may change slightly by customer): 
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A) Home Screen ï displays the current fastener selected, and the eÅdrill 

Adaptor and electrode which matches that selection. 

 

 
 

 
B) Fastener Visual Selector Screen ï provides options to select a particular 

fastener by its physical characteristics; comprising type of fastener, removal 

method (flush, button, collar), fastener material, head diameter range and 

stem diameter. (This screen may be disabled by customer preference in 

some installations.) 
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C) Part Number Selector Screen ï enables quick selection of a fastener by 

part number. Typically the menu of available part numbers is localized for 

the customer and project. The option is provided to switch between Visual 

Selector screen and Part Number Selector screen. 

 

 
 

 
D) Maintenance Screen ï provides options to Top Off the de-ionized water 

system, empty the Sediment Tank, or drain the system completely (for filter 

replacement ï see Section 3). 

 

 
 

 
E) All screens display the screen name along the top, and a command menu 

along the bottom, which corresponds to the function keys along the top of 

the keyboard.  The Home screen displays the Perfect Point
 

eÅdrill title, 

below which is the Status screen which communicates cut time, warnings 

and errors. 
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2.0 OPERATION: 

 

 2.1 Using the Part Number Selector: 

 

 Setup for removal of any type of fastener may be carried out by one of two methods; 

either by using the Part Number Selector or by using the Visual Selector (if 

available). Either method may be used, or the user may switch between them at any 

time. However they are not interdependent, so the user cannot for example select 

Type in the Visual Selector menu and then switch to the Part Number Selector and 

see a sub-set of part numbers of that type. 

 
 To use the Part Number Selector:  

 
  Press Select by Part Number on the home screen. 

 

1. Highlight the Part Number window and scroll down to the correct part 

number and select it by pressing it. 

 

2. Hit Save to select that part number and load parameters from the library. 

 

 
 

 
2.1 Using the Visual Selector: 

 

1. Press Select Visual on the home screen. 

 

2. Progressing down the screen from top to bottom and left to right, in order 

highlight and select Type, Method, Material, Head (or collar) Diameter 

range, and Stem Size. 

 

3. Hit Save to accept the selection and load parameters from library. 
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4. Whichever selection mode is chosen, once the Save button is pressed; the 

system will select the correct cutting and depth control parameters and 

download them from the library. Progress in loading parameters will be 

shown in a yellow panel (as shown below).  

 

 
 

 CAUTION 
 

 Since not all possible combinations may be in the fastener library, it is possible 

to pick a combination for which there is not a library entry. If that occurs, a Red 

panel will appear indicating that a library entry has not been found, and default 

values are being used. When this occurs the user should check the default 

values to ensure they will work or recheck their selection. 

 
5. Before cutting, it is necessary to remove paint (or any other insulating layer) 

from the head of fasteners to be removed so that electrical conductivity 
through the head of the fastener is ensured. Since the surrounding surface 
is also used to seal in the Dielectric Water, rough surfaces around the 
fastener head should also be cleaned of any debris or smoothed by 
covering with tape. 
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6. Though it is not necessary for operation of the eÅdrill system, it is strongly 

recommended when using any electric device on the airframe to ensure the 

airframe is grounded. 

 

 CAUTION 
 

 Before cutting you must ensure that the hand-tool is correctly configured ï 

failure to use the correct ADAPTOR AND ELECTRODE could result in damage to 

the airframe. 

 

 2.3 Cutting Electrode Sizes and Electrode Guide Color Matching: 

 

 There are 14 different standard Cutting Electrode O.D sizes available to cover 14 

different diameter fasteners from 5/32ò to 3/8ò. Electrodes are designed to remove 

nominal, X (1
st
 Oversize) and Y (2

nd
 Oversize) fasteners.  

 

Cutting Electrodes are packaged with color coded inserts and provided in kits of 5 
each to match their sizes. The eÅdrill Electrode Guides to be used in the eÅdrill 
Adaptors are color-coded to match. For convenience, each electrode is engraved 
with its Electrode Part Number. The chart and color legend below illustrates the size 
color coding. 
 

Electrode 

Size 

Adapter 

Electrode Guide 

Electrode 

Packaging 

3/32 Nominal GREEN Electrode Guide GREEN Cutout 

3/32 1
st
 Oversize WHITE Electrode Guide GREEN Cutout 

1/8 Nominal ORANGE Electrode Guide ORANGE Cutout 

1/8 1
st
 Oversize WHITE Electrode Guide ORANGE Cutout 

5/32 Nominal BLUE Electrode Guide BLUE Cutout 

5/32 1
st
 Oversize (X) WHITE Electrode Guide BLUE Cutout 

3/16 Nominal YELLOW Electrode Guide YELLOW Cutout 

3/16 1
st
 Oversize (X) WHITE Electrode Guide YELLOW Cutout 

3/16 2
nd

 Oversize (Y) TURQUOISE Electrode Guide YELLOW Cutout 

1/4 Nominal BLACK Guide BLACK Cutout 

1/4 1
st
 Oversize (X) WHITE Guide BLACK Cutout 

1/4 2
nd

 Oversize (Y) TURQUOISE Guide BLACK Cutout 

5/16 Nominal RED Guide RED Cutout 

5/16 1
st
 Oversize (X) WHITE Guide RED Cutout 

5/16 2
nd

 Oversize (Y) No Guide Required at this size RED Cutout 

3/8 Nominal No Guide Required at this size GRAY Cutout 

3/8 1
st
 Oversize (X) No Guide Required at this size GRAY Cutout 

3/8 2
nd

 Oversize (Y) No Guide Required at this size GEAY Cutout 

 
Note: Guides should be regularly inspected for damage or wear. Guides with 
heavy usage should be replaced every 5000 cuts (see Hand Held Terminal for Cut 
Count). 
 

CAUTION 

   

Failure to replace worn electrode guides will have an adverse affect on the ability of 

the eÅdrill to accurately locate the center of the fastener being cut. Failure to replace 
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worn Electrode guides may cause damage to surrounding airframe if not properly 

maintained.  

 

2.4 Removal of Button-Head Fasteners: 

 

 The first step before carrying out any operation with eÅdrill is to select the correct 

fastener in either the Part Number or Visual Selector libraries (see sections 2.1 and 

2.2 respectively). Once the correct fastener has been selected in the Hand Held 

Terminal, the home screen will indicate the electrode size to use. Configure the 

eÅdrill hand tool with the correct electrode, button-head adapter (see section 5.4), 

and electrode guide (see previous section). Select the correct Button Head Locator 

which fits around the fastener head to be removed. For tight-access fastener 

situations the Button-head adapter and locator may be one piece (Slimline style). 

After the heads of the fasteners are de-painted (if necessary), the operator may 

proceed with the cutting process. Refer to Appendix 2 for further explanation. 

 
A) If using an EG hand tool, ensure the EG ground clamp is attached to the 

airframe and the hand tool. Grip the eÅdrill lightly between the thumb and 

forefinger, nestling the tool between thumb and forefinger as shown below. 

Use your second finger to depress the trigger when ready. 

 

 
Correct Grip of eÅdrill 

 
B) Place the selected Button-head Locator over the fastener and press down to 

ensure it is secure and form a good water seal. 
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Correct grip of Button Locator 

 
C) Guide the Adaptor installed on the eÅdrill into the Button Head Locator and 

press down firmly but lightly down onto the fastener, (compressing the 
central eÅdrill Ground Pin if using a CG hand tool), and sealing the Adaptor 
around the head of the fastener. Ensure the eÅdrill is held perpendicular to 

the surface. 
 

 
 

 
eÅdrill Alignment 
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D) At this point the Adaptor should be located concentrically around and over 

the fastener, sealing to the surrounding airframe. If in doubt about eÅdrill 

placement and concentricity go back to step A and try again. 

 

E) While holding the eÅdrill firmly but lightly against the fastener, wrap fingers 

around the eÅdrill grip and squeeze the trigger with your second finger. The 
device will then automatically go through the following sequence: 
 

i. The Vacuum Pump will turn on to purge the area. 
 

ii. The cutting electrode will advance until it detects the electrically  conductive 
head to the fastener, whereupon it will calibrate itself. 
 

iii. The cutting electrode will retract slightly, the system Water Pump will start 
and cutting will be initiated. 
 

iv. Cutting will proceed until the prescribed depth is achieved (as defined by the 
fastener selection in the Hand Held Terminal), at which point the power will 
be shut off, the system Water Pump will stop, and the light on the back of 
the hand-tool will illuminate green. The system Vacuum Pump will continue 
to operate until the trigger is released. 

 

CAUTION 

 

Failure to establish electrical ground with the eÅdrill Ground Pin on the 

fastener head (or Ground Wire on the EG eÅdrill) will result in a failed cut cycle. 

If cutting does not occur, re-clean the fastener head and attempt to re-

establish a proper system ground between the eÅdrill Grounding Pin (or the EG 

Grounding Clamp) and the Fastener Head. Avoid, striking, grinding, or 

scraping the eÅdrill CG Ground Pin on the fastener head. Abuse will result in 

damage and misalignment of the eÅdrill Ground Pin and system failure. 

 

F) Remove the eÅdrill from the fastener, revealing the circular groove cut in the 

fastener head. 

 
G) If the light on the back of the eÅdrill does not show green at the completion 

of the cut, then the cut may not have completed successfully to depth. If the 

light is showing a solid red then the likely cause is either a) bad electrical 

continuity resulting from paint or other coating, or b) the fastener material is 

not the same as was selected from the library. Ensure all paint or other 

coatings are removed, place the eÅdrill over the fastener and try again.  

 

A flashing green light indicates the cutting electrode must be replaced. A 

flashing red light indicates a system error ï see Operator hand Held 

Terminal for details. 

 

H) Upon completion of the cut, select a proper size hand punch and center the 

punch in the fastener head. Sever the fastener head with a sharp blow on 
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the punch with a hammer. It may be necessary to strike the punch more 

than once. If the fastener head does not separate, the fastener is most likely 

an oversize stem. Select an oversize cutting electrode and setting. Re-cut 

the fastener and attempt to sever the fastener head again with a punch and 

hammer. 

 
2.5 Removal of Flush-Head Fasteners: 

 

For flush head fasteners the procedure is the same as for button-head fasteners 

except that a different eÅdrill Adaptor is used in conjunction with a Flush Head 

Locator (FHL). The photograph below depicts the FHL and proper alignment. 

 
To configure the eÅdrill for removal of flush fasteners; select the correct fastener 

type on the Hand Held Terminal. Identify from the screen which Electrode and 

Electrode Guide are required, and install the electrode, adapter and guide on the 

hand tool (see section 6.3 for details). Clean off any paint or other coatings so that 

the eÅdrill will make good electrical contact, and you can clearly see the outline of 

the fastener head. 

 

A) FHLôs are provided with a range of sizes of sighting apertures suitable for 

different fastener head sizes. Select a suitable size FHL aperture. 

 
B) Place the FHL over the fastener head, using the sighting aperture to ensure 

the FHL is concentric.  

 

   
Flush Head Locator Alignment 

 
C) While pressing the FHL firmly onto the airframe so that it does not move, 

insert the eÅdrill completely into the FHL. Concentricity and perpendicularity 

is critical to eliminating airframe damage; if in doubt remove the eÅdrill, 

check and adjust the FHL and re-insert the eÅdrill. 

 




























































































