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ABSTRACT

This instruction manual details the use of the Rivet Hole Alignment Tool. This manual 
includes: the application of the device; introduction to its design and features; inter-
face with workshop equipment; procedure of use; the design requirements for con-
sumables; Optional Items; and Kit Contents. 

LIMITATION OF LIABILITY AND EXCLUSION OF WARRANTY  

This instruction manual details the use of the Rivet Hole Alignment Tool. This manual 
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sumables; Optional Items; and Kit Contents.
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SUMMARY  

The Rivet Hole Alignment Tool was developed to aid in the alignment of drills/ ream-
ers on structures requiring high dimensional tolerance and /or precise positioning of 
drilled features. The tool provides a more accurate alternative to current hand drilling 
practices and is used to guide commercially available handheld drills or reamers such 
that holes can be reliably drilled or reworked in very small increments. Demonstrated 
tolerances have been as tight as ±0.001” ( 0.025mm ).

The Tool consists of a triangular base plate with one vacuum activated foot pad to 
firmly attach to surfaces of any orientation. An adjustable positioning arm is attached 
to the base plate and can be pneumatically locked in place. A spherical bearing 
element of the positioning arm allows hole to be reworked at various angular orienta-
tions. The tool was designed to be connected to normal shop compressed air sup-
plies.  

The ability to precisely, accurately and reliably rework holes to very tight tolerance 
provides an opportunity for improved repair and maintenance of defence and com-
mercial aircraft. Such tight tolerance increases the potential for rework opportunities, 
extending the fatigue lives of aircraft and leads to a lower cost of ownership and 
higher availability.  
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INTRODUCTION

The Rivet Hole Alignment Tool is a handheld tool for the alignment of 
drills/reamers on structures requiring high dimensional tolerance and/or 
precise positioning of drilled features, for example aircraft structures. The 
fully adjustable tool is aligned precisely with the rework hole in terms of 
position and orientation, pneumatically locked in place and then used to 
guide commercially available handheld drills or reamers such that holes 
can be reliably drilled or reworked in very small increments and to precise 
tolerances. The tool can be attached to any near flat surface on the 
rework article at any orientation, including vertically and upside down, 
without the need of additional clamping mechanisms. It is powered by 
common workshop air supplies and is compatible with standard fittings.

The tool has been designed for drilling/reworking holes with tolerances 
as tight as ±0.001” (0.025mm). This can normally be achieved by enlarg-
ing an existing hole using a piloted reamer, but the accuracy of the   final 
hole depends to a large extent on the fit and alignment of the pilot in the 
starting hole. In a trial of piloted reamers, it was found that they worked 
well so long as the pilot was a good fit in the starting hole.  With a poor 
fitting pilot, it was difficult to maintain the correct angle with a hand drill, 
so that the holes became oval, or “belled” near the surfaces. 

Poor-fitting pilot holes can also result from:

1. Careless drilling.
2. Wear, in the case of an existing hole and fastener fretting.
3. Cold expansion of the hole using FTI (Fatigue Technology Inc.)

tooling or similar, in the case of a hole being reworked.

By relieving the technician of the need to concentrate on drill alignment, 
whilst also monitoring tool feed rate and depth, the Rivet Hole Align-
ment Tool described herein has been found to produce consistent accu-
rate fine-finish holes in any flat or gently curved aircraft skin.  The guide is 
attached to the skin by vacuum cups, so it is more likely to be useful on 
surfaces fitted with flush-head rivets. 
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ALIGNMENT TOOL ASSEMBLY

FIGURE 1: RIVET HOLE ALIGNMENT TOOL 

The Tool (pictured in Figure 1) consists of a Support Assembly with a
Positioning and Alignment Mechanism.  
The Support Assembly attaches the tool to the rework article and pro-
vides a rigid structure to which the Positioning & Alignment Mechanism 
is affixed.  

The Position and Alignment Mechanisms includes a sliding block inside 
the base plate which is free to rotate and move in fore-aft and left-right 
directions until air pressure is applied to a pneumatic clamp. Within this 
positioning arm is a spherical bearing in which the reamer guide bush is 
affixed, and which can be locked by two clamp screws.  
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TOOLS CONNECTORS

NOTE: The tool is not shipped with
a Shop Air type Coupling.

Figure 2: Typical Shop Air Type
Coupling. 

Normal shop compressed air supply 
is suitable for activating the pneu-
matic clamp, which locks the slider 
to the base. Experience has shown 
an 80 psi connection provides 
enough clamping force to lock the 
slider. If lower pressures are to be 
used, it is the duty of the operator 
to determine that the clamping 
force is adequate.
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REAMING PROCEDURE

1
Connect the tool to the compressed air supply, ensur-
ing that both tool lock and cylinder lock controls are in 
the off position. Place the alignment tool in a suitable 
location, ensuring that the rework hole is in range of 
the positioning arm. The attachment surface should  
be free from any major protrusions.

Lightly push the tool against the surface and turn on 
the tool lock (left switch) to engage the suction cup. 
Gently pull on the handle to ensure that the tool is 
firmly attached to the rework article.

Make sure the cylinder lock (second switch) is off and 
the lock screws are loose in order to slide the position-
ing arm to the correct positioning.

Insert a suitable alignment pin through a bush insert-
ed in the spherical bearing to align to the rivet to be 
machined. Turn on the cylinder lock (right switch) to 
lock the slider in place. In the case where the rivet 
does not have a hole, e.g. flat or domed rivets, use a 
centring pin or optional optical centring eyepiece.4
Tighten the lock screws to lock the spherical bearing 
in the correct orientation.5
Remove the alignment pin and Insert the bush ready 
for drilling/reaming. Proceed to drill/ream the hole as 
usual. The guide maintains drill/reamer alignment 
allowing the operator to concentrate on speed and 
feed rates.6

2
3
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CONSUMABLES

The consumable items include reamers, reamer bushes and alignment 
pins. These items are to be supplied by the user, and it is the responsibil-
ity of the user to ensure that the consumables used are of sufficient tol-
erance and quality to meet the specifications of the application. The 
consumable specifications shown in this section have been shown to 
work effectively with the tool.  

REAMERS

To maintain alignment with the guide, the reamer shaft should be the 
same size as the cutting diameter, and long enough to pass through the 
work material and the guide.  Reamers used comply with the following 
specification:

Piloted reamers - dimensions in inches 
Pilot length:     0.400”, cutting length = 2.375” and  

      overall length = 6.00” 
Tolerance for lengths:   0.050” 
Tolerance for diameters:    0.0000 + 0.0005” 

 Material:     Carbide  
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REAMER BUSHES

Reamer Bushes may be made from High Strength Steel to the following 
drawing:

 Figure 12: Bush. 

ALIGNMENT PIN

Alignment pins may be machined from Aluminium, steel or similar 
material. 

Figure 13 & 14:  

Alignment pin:
NOTE: This alignment pin was designed with a small flat on the portion
inserted into the hole to allow for the presence of a small ‘pip’ in the hole 
following cold-expansion reworking. 
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OPTIONAL ITEMS 

The item outlined below is available to be purchased separately. 

HEAVY DUTY PROTECTIVE CASE

The Heavy-Duty Protective Case shown below in Figure 16 & 17, is sup-
plied with the Tool if purchased as a kit, and available to purchase sepa-
rately

Figure 15:  Heavy Duty Protective Case 

OPTICAL CENTRE FINDER

This device assists technicians manually align the RHAT tool with the 
rivet that requires re-work. By placing the alignment device over a rivet 
and looking through the 3X magnification lens one can place the cross-
hairs precisely in position over the center of a rivet prior to locking the 
spherical bush in position.
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KIT CONTENTS 

1. RIVET HOLE ALIGNMENT TOOL

Rivet Hole Alignment Tool 
Proudly manufactured in Australia by VPG INNOVATION.  
A member of the STÄRKE-AMG Alliance. 

AMG-
a l l i a n c e



in
n
o
va

ti
o
n

COMPANY NAME
VPG Innovation

COMPANY ADDRESS:
2A Fisher Street, 
Port Adelaide, SA, 5015.

CONTACT
E: heretohelp@starke-amg.com 
T: +61 8 8 241 0888

WEBSITE
www.rivetholealignmenttool.com
www.vpg-innovation.com
www.starke-amg.com

RIVET HOLE 
ALIGNMENT TOOL  
INSTRUCTION MANUAL

WWW.RIVETHOLEALIGNMENTTOOL.COM


