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Important Note on Calibration

When configuring the R-1307 Readout, it idmportant to match the target ID setting in the Menuwith the target

ID identified on the serial number of the target. For example, if the target ID on the target serial number label is 2,
then the R-1307 must also be set tdGT.02. If the target and readout and not matched, a centering error of up to
.002 in. (0.05mm) can occur.

In addition, the L-703B, L-705 or L-706laser switch setting (CONT.or Fixedvs. PULSE) must also agree with the
R-1307 Readout setting. To set the readout for:

For the L-705, L-706 andL-708, there is a slide switch to change the laser mode:

1 CONTinuous (Fixed) Mode- set the readout to F10.10and
1 Pulsed Mode- set the R1307 to P10.10.

Pulse/CONTinuous Mode Switch set
to CONTinuous.

For the -703B, there is a Mode Buttda change the laser modeee page 5.

MODE INDICATOR

STATUS .’ /o
r dh
L A HASER.
!

POWER/MODE
BUTTON

Figure 1 - L-703B Laser Power/Mode Button

For more information on the Pulse/CONTinuous modes on the lasdtuse£Continuous Mode&/03B,L-705, L-706
and L-708 LaserspnPage5. For complete information on matching the target to the readout,s#muring the RL307
or R-1307C for a Local Targein Pagel6.



Introducing the L-703B Self-Centering Laser Bore Alignment System

Bore alignmentan bedefined as aligning or checking a bore for straightnessatiinga series of bores concentric with
two reference boresReference boreare usually the end bores, but tloey beanytwo of the series

To check bore alignmente L-703BLaser is placed
in the L-112 Laser g&nd outside of the series of bore
andthe laser beam B&djusted so it passes through tt
center of the reference boreis we callthis a 2-point
buckin. Once thdaseris centered to the i2ference
bore centerghe remaining bores can be measured
using the same target for their concentricity to the
reference bores.

Designed fohigh accuracyore alignments, the
703B Self-CenteringLaser Bore Alignment System
offersthe most accurate, yet easy to,uaser
alignment systes With high resolution, capability
to measure a wide range of bore diameters, and ou
patented sel€entering bore adaptetbe L-703Bis |
thebest bore alignment system on the market.

Thealignment systenalso offers a variety of target
options, including sel€entering, se¢hrough, 2axis
and 4axis targets, handeld readouts, and
Windows®-based software to display and analyze
alignment data. The system handles a wéatgeof
bore alignment applicationsuch as:

N\

Aluminum canmaking machinery,

Bar-turning machines,

Bore straightness checks for cylinders,
Engineblock crankshaft bore alignment,

Stern tube alignment,

Tail rotor bearing alignment for helicopters, and
Tube support plate bores for heat exchangers.

= =4 =8 =8 =8 =8 =9

Simplified fixturing and seHcentering targetsiake it possible to set tisgstemup in as little as 1&inutes Bore
straightness data can be taken and analyzed in 30 mordess in most cased his means even the longest bore
application can be measured in just minutes versus hours for optics, tight wire or other laser systems.

ThelL-703Blaser has been designed with standardd.4995 in. @ 12.69 mm)mounting studwhere thdaser beam is
concentric to the OD to within .080n. (0.008mm). This allows the E703B to be mounted in a spindle chuck, so an
engine block can be checked while itds stildl on the |

With a variety of bore alignment target, bofiesn 1.18(30 mm) up to50in. (1,270mm) or more, can easily be
measured with ousorelasersystem.

When used with our R307 Readoutand Bore9 Softwarghesystemprovides a resolution of .000@2 (0.0005 mm).
Under good environmental conditions, thser is accurate to .08in. (0.0075mm) overl0 feet



Alignment System Features
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Fast and simple setup

Built-in horizontal and vertical angular adjustments for quick referencing

Simple fixturing to mount the laser into the reference bore

Visible laser beam straight to .00 in 10ft. (0.0025 mm in 3 m) or .00h. in 100ft. (0.025 mm in 30 m)
R-13072.4ZB Readout supports both wireless and cabled tangbta wireless range up to 1505 m)
Self-centering target, accurate.@03in. (0.0075 mm) vastly simplifies measurement process

The gstem handles a large range of bore IDs fot8in. (30 mm) up to50 in. (1,270mm)
Windows®based Bore9 software with large color graphiceecord and analyze bore straightness and alignme
data.

Dynamic or live display of component misalignment

Laserhas LiPo rechargeable battery with over toldursbattery life

Optional A221SmallBore Targetasily accommodates bores as small &8ih. (30 mm)

Recommended System Configuration

—a_a_a_a_a_2a_a_a_a_.a_.20 =4 =8 -8 -8_-9_9_-9_9._-2-
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L-703B Bore Laser

L-112 Laser Adjustment Stand

L-103Axis Laser Beam Translation Fixture

A-512 2Axis Bore Target

A-514A SmaliBore, SelfCentering Adapter for 3.78. (95 mm) to 6.75n. (172 mm) diameter bores
A-514B MediumBore, SelfCentering Adapter for 6.f. (165 mm) to 17.5n. (445 mm) diameter bores
A-514GS Small Legpetting Gage for 514 A and B Adapters

R-1307B2.4ZB 2Axis Combination Readout

A-814 Shipping Case

ptional Accessories

A-514C LargeBore, SelfCenteringAdapter for 17.0n. (432 mm) to 40.0n. (1 m) diameter bores
A-514GL Large LefSetting Gage for /14 A, B and C Adapters
A-514CXL X-Large Bore SeifCenteringAdapter for 17.0n. (432 mm) to 50.0n. (1.3 m) diameter bores
A-510 2Axis Bore Target
A-510STA SelfCentering Adapter Hub
A-510LTA SelfCentering Adapter Hub for Large Bores
M-705CL Set of 4 Customized Legs for?AOSTA
A-2212-Axis, SmallBore Target and Adapter
T-1218 2Axis Bore Target with 20x20 mm PSD
T-1220 2Axis Bore Target with Se&hrough capability 20x20 mm PSD
T-1240 2Axis SeltCentering Bore Target with S@drough capability for Sel€entering Bore
Adapters 20x20 mm PSD
T-218 2Axis Universal Sed hrough Target
T-225L Large Bore Flange for-Z18 Target
T-231AL 25ft/ Target ExtensioCable
A-910-2.4XBEWireless Data Receiver
S-1403 Bore9 Software



L-703B SelfCentering Bore Alignment- Hardware Overview

This section describes the equipment and proced@B es f
Bore AlignmentLaser System. The system includes targets, fixture~
readouts and software.

L-703B Laser- Features and Setup

1 Operating range of 50 ft. (15 m).

9 Pitch and yaw angular adjustments.

1 A .4995in. (12.69 mm) mounting stud with the laser beam
concentric to < .0005 in. (0.013 mm).

1 Under good environmental conditions, it is accurate to .0015 il
(0.075 mm) in 50 ft. (15 m).

9 Accuracies of .0002 in. (0.005 mm) in 10 feet (3 m) can also kt
achieved.

1 Rechargeable Lion battery with 11 hours of battery life.

ThelL-703Bis mounted directly in the-112 Laser Stand and
mounted externally. It can also be inserted irdo@i nd 1l e 6 s
coll et, and, wusing Lltaanhealignedtes o . c g

the rotation axis of the splndlé'hls is very useful if you want to check the bore alignment of a newly machlned set of
bores without taking it off the boring mill

Laser Control Panel and Functions

The I/O and Status LEDs MODE INDICATOR

1 Battery Status LED greeni normally it is off. STaTUs .,o
0 Blinks when the battery is low.
o Solidyellow when the battery is charging. Turns off when the battery is fully

charged.
Note on Charging:With a fully charged battery, the Battery Status LED will ES?T%RJMODE
blink very quickly and then shut o111 . rnr s means i todés f

M /O LEDT indicates the laser is turned on. This is also the mode indicator for the laser seedeaser Modesn the
next page

The On/Off Button

Press thé¢/O button once to turn it on and press dodd for 3 seconds to turn it off. The I/O LED will illuminate when
the power turns on.



L-703BLaser Modes

There are 2 laser modes:

1.

Toch

Single-Blink Mode (default)i The I/O LED will blinkto indicate the Singi®linking Mode. This is used with the
R-1307 and is the recommended mode to use since it eliminates background light.

Note:theR1 307 needs to be setisopagePi®9d. sedo Mode (P10.10)
Fixed (Continuous) Beam modé the laser beam is turned on continuously and does not blink. This is used for
legacy targets using the 38 Computer Interface or-807/R307V Readouts. The I/O LED will be continuously
on (no blinking).

ange the mode, press th@ power button onceé donot press and hold, just press one time.

The chart below indicates the operational modes for Readouts/Computer Interfaces that operate with the bore and sp

lasers.
Mode Lasers Targets Readouts Computer
Interfaces
Blink (Pulse) L-702SP, L703, | A-220, A221, R-1307B-2.4ZB, A-910-900/2.4

supported by: L-703B, L-705, | A-510, A512, | R-1307BC, R1307C,| (when used with

L-706 and T-212, T-218, R-1307900/2.4, R-1307900 or R

L-708 T-219, 7271 R-1307%2.4ZB, 13072.4) A910
R-1307+R 2.47ZB
DoubleBlink L-702SP, 703 | T-1295, F1296 R-1357%2.47ZB Bluetooth +
supported by: andL-7035 MultiTurn10 or
Read16 Software
CONTinuous L-700, L-702SP,| A-220, A221, R-1307, R1307B R-358
supported by: L-703 A-510, A512, (R-307, R307V1i (R-35571
L-703B, L-703B, | T-212, T-218, discontinued) discontinued)
L-705, L-706 and| T-219 T-261,
L-708 T-271
Notes:

1. The F261A+R358 does not support the Single or Dual PulBsdm Mode and the system purchased is faatonfigured to
operate in CONTinuous mode when using these targets.
2. When using the-Z00 Laser with the R307 and a 2Axis Target, the system is factory

co

AJ/C Connector

The L-703B comes with a rechargeable battery. The connector is shawgarére.
To connect it, line up the red dot on the A/C adapter plug with the red line on tl
connector.

nfigured to operate in CONTinuous mode.

Figure 2 - The L-703B- Laser A/C Adapter
Connector



L-703B Angular Adjustments

The L-703B comes with pitch (vertical) and yaw (horizontal) angular adjustments to ad
(tilt) the laser to align it to reference points or a rotation axis. afigelar adjustments
havea resolutiorof .00001 in/ft (0.000833 mm/m) and an adjustment range of £0.36°
(x.075 in/ft or £ 6.26 mm/m)

Returning L-703BAdjustments to the Center of theirRange

To start an alignment, it is besttoreturnthéd36 s angul ar adj ust

their range. The middle of the range is when the knob is flush with the overlay (seeFigure 3 - L-703B Laser showing Pitch ¢
below). If the knob is unscrewed all the way, then knob will comgbotithis will not
harm the mechanism, so just screw it back in. If the knob is screwed in, then it will also go into the face plate about .25
in. (10 mm).

Yaw Adjustments

Adjugtment Kgob at th
d of itmange -

L-703BLevel Vials

When using the 7038 in spindle applicationave typically will align the laser to the
rotation axis using our NORMIN procedure, which requires takinmgdsurementsvith
the laser at 12:00 (NORMal) and with it rotated 180 deg. (Inverted) at G¥re are
level vials on thesideof the laser to help you know if the laser is directly at 12:00 or 6:

To use the level, rotate the laser 90 degrees so that the control panel is on the side (i
3:00 or 9:00). Then slowly rotate the spindle until the bubble is centered in the circle!
This indicates the laser is ready to be aligned to the rotation axis.

Note: when the laser is rotated by 90 degrees, the Vertical and
Horizontal axis flip, so keep that in mind when making your
adjustments.




L-103 Optical Beam Translator

The L-103 uses a paralksided piece of glass to redirect the
laser beam to center it into a bore target without changing th
laser beam angle. It works by the laser beam passing throu
the glass and reflecting off the entrance surface and going
up/down, or left/right, and then reflecting in the opposite ang
out of the exit surface. The result is the beam coming out
parallel but offset from the input beam position. The angle o
the beam is not affected by tilting the optic. The greater the
the greater the position change of the laser beam. The
resolution of the adjustment is .00005 in. (0.001 mm). It ha
range of +.040 in. (z1 mm)

The L-103 is attached to the TO3B Laser with powerful
magnets. To translate the beam, there are 2 adjustment scr
one for horizontal movement and one for vertical. THeOR
features:

Figure 4 - L-103 Laser Beam Translator Showing Beam Position

1 X-Y Center Adj/ Resolution of .0001 in. (0.0025 mm)
1 X-Y Center Adj. Range of £.043 in. (£1.09 mm)

This means that the target is centered in the near bore to
within £ .040 in, then the E103 can be used to finely translat
the laser beam to the center of the target. This makes the |
setup go much faster and easier than trying to move the
magnetic base or the laser up/down the posts.

The L-103 fits onto the £703B laser by using strong magnets
T seeFigure 5. Once L-103 is in place, simply turn either the
vertical axis or horizontal axis knobs to change the position
the laser beam.

Figure 5 - Installing the L-103 Optical Beam Translator on the |-703B

—

=~
To return to

Toreturnthel1 036s t o the center of 't hei |thecenterof
adjustment

until the gap between the 2 metal pieces is the $aseeFigure 6. range, make
the gaps the
same

ange,

Figure 6 - Returning L-103 to Center



L-112 Laser Stand

The L-112 Laser Stand is designed to mount théOBB Laser outside of the bores being measimedigh-accuracy

bore alignment The L-112 is used tbuckin (align) the laser to 2 reference points. It works i L-103 Optical

Beam Translator, which optically translafebanges the positiothe lasebeamin 2 axes to the near reference bore. The
L-112 can also be used with the7D0 Laser.

The L-112 comes with 2 mounting orientations: a)hamizontal surface, or b) on a vertical surface, such as a ftdrege
bore. It has 11.4 in. (290 mm) posts that with optiexéénsions to position the laser near the center of bores from

2in. (51 mm) to 24 in. (610 mm) in diameter.

Applications include:

Compressor bore concentricity

Cylinder straightness

Engineblock bore concentricity
Extruderbarrel straightness

Gun-barrel straightness

Guideway straightness & flatness
measurements

1 Locomotiveengineblock bore concentricity
1 Marine diesel enginbore concentricity

= =4 =8 =8 =8 =4

Features of the E112 Laser Stand:

1 275 Ib. (125 kg) holdindorce magnetic base
andl11.4 in. (290 mm) posts

1 Two mounting orientations:
0 Horizontal surfaces

o Vertical surfaces, such as bore or gearbo

flanges

9 Coarse pitch (veical) angular adjustments
with arange of +.61 in/ft (50.8 mm/m) for
Pitch(vertical)and esolution of £.0006 in/ft
(0.05 mm/m)

9 Coarse horizontal angular adjustment by
rotating themagnetic base.

1 Coarse vertical translation of +4.27 in. (108
mm)

9 Coarse horizaial translation adjustment withrange
of £.20 in. (5.1 mmand esolution of .0001 in.

(0.0025 mm)

1 Uses the E103 Optical Beam Translator fargh-
resolutionlaser beam centering to bore centetline

=  250in =
63.5mm

7.62in
15.7mm

3.67in
93.1mm

3.50in
88.9mm

L-112 STAGE

2.85in

72.5mm 14.51i

368.6m

M-203 MAG BASE

!

3.13in
79.5mm

- 2.76in = —-
70.0mm
-— 3.12in —
79.2mm

Figure 7 - L-112 Laser Stand with L-703B Laser

5.32in -
135.2mm

4.58in
[116.3mm]

[41.1mm]

[85.1mm]

Figure 8 - L-112 Laser Stand Dimension



How to change the 112 Laser Stand from a Horizontal Surface to a Vertical Surface

The L-112 has two mounting orientations: one for horizont:
surfaces and one for verticalrfacesuch as bore or gearbo;
flanges.

The following steps allow a user to change thelR from
HorizontatMount Mode to VerticaMount Mode.

1. Using the provided Allen wrench, remove
the 3 bolts that hold the-112 post plate to
theback of themagnetic base.

2. Using a screwdriver, remove the large,
dustcover screw on top of the mag base. C
top of the magnetic base, you will see the -
attachment screw holes, however, you will
only use 3 screws to attach the bracket to-
magnetic base. This is a kinematic mount
that stabilizes the laser base for accurate ¢
stable measurements.

3. Attach the 1112 mounting block to top of
the magnetic base, making sure that the le
vial is facing opposite thieottom of themag
base switch. Make sure to tighten the bolts
very tight to ensure there is no movement
the block when being used.

Note The Il evel vial i s
stand when using it on a vertical surface. This orie
the vertical adjustment axis on thelll2 with the
vertical axis on the 703B Laser

Note: The postblock can be rotated 90 degrees
relative to the standard mounting holes if thblock
bottom of the mag base fits better on the surface.



Model A-512 2Axis SeltCentering Target

The A512 Targeunitis compisedof a targt, a PSD senspa bore adapter,
and aninsertion handle (sdeigurell). The target is insertedtmthe boreto
detectthe position of the laser beam. Laser beam position data is displa

The target cell is a positiesensingohotocel| surrounded by atainlesssteel A -
housing which detects the center of energy of the laser beam using high &
resolution electronick see Figure 6Theresolutionusing the RL307 is i
.0001 in. (0.001 mm) and tteffective cellmeasuringange ist .100in. (2.5
mm).

The targetousinghas a milled keyway designed to sliponto a location
pin in the bore adapter for setfentering mode. Four matched and offset R ‘
(90°) stainless steel legs serve to center the adapter in the bore. Adapte&m,h wmpeese
available in many different sizes for use in specialized bores.

Figure 97 A-512 2Axis SelfCentering

The A-512 2Axis Bore Targehas a 10x10 mm PSD argldesigned Target and Insertion Handle
specifically for our A514 line ofadjustableself-centering bore /Tafgﬂ Sensor
adapters. This unique feature allows our target to be inserted it

Analog Position Sensing
Detector (PSD) finds the

center of energy of “fat”

laser beam down to sub-micron
levels, providing a very accurate
measurement

bore without anynechanical setup, such as bore sweepirie PSD Active Area
need to rotate the target to determine mounting errors (a comm
problem with most other systems3imply insert the target into the
bore ersure it is oriented at 12:08nd in seconds you have a .. piameter
measuremeni he target is concentric to its housing to within ~ Laser Beam
.0003in. (0.0075 mm). When used with the544 adapters, the ‘
sensor is centered to the bore within .B®MH. (0.019mm). "
Another unique feature of our-814 adapters is they can handle ¢.
fairly large range of bore diameter changes of up40 if. Figure 10 - The laser is detected, or intercepted, by positioaensing
(LOmm. "This means you donot @S0 e cene o enooyof he e ool ceern
diameter changes to get accurate measurements surface of the target. This signal is converteéhto a calibrated reading
using a variety of handheld readouts or computer interfaces for us

When usingan A-510 Targetvith the A-510 adapters or the-A with our software.
512 Targetvith the A-514A and A514B adapters, two types of
insertion handles may be used. One is a stithlesssteel

handle intended for individual boreghe other is a pole for

long, continuous bores such as extruder barrels or gun bari

The solidstainlesssteelhandle is designed for the weight of

the handle to firmly lock the target into place. The pole type
designed with a spring and a universal joint at the rear of th
target which locks the target into place. A-512

Insertion Handle

able to Readout/Interface

Self-Centering
Bore
Adapter

Figure 117 A-512 Target with A14A SmalBore SeHCentering
Bore Adapter
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The A-514 A, B and C SeliCentering Laser and Bore Adaptersfor the A-512 Target

Note: The A514 Adapters are setfentering and therefore cannot be used with tHgl2 for measuring bordiameter
changes _—
The A514 selfcentering laser and bore adapters accurately and quickly
position the laser and target on the bore centerline. The adapters can be
centered to the bore to within .0006 (0.0127 mm). The adapters have
adjustable legs that allow them to be used for bore diameters ranging fror
3.75in. (95 mm) to 40dn. (1 m) and the A514B and A514C come with
counterweights to prevent the assembled system from tipping.

Three sizes are available, as follows:

A-514Afor bores from 3.7%. (95 mm) to 6.75n. (172 mm)
A-514A-EX for bores from 3.7t. 9.75 in. (95 mm to 248 mm)
A-514Bfor bores from 6.9n. (165 mm) to 17.%n. (445 mm)
A-514B-EX for bores from 6.5n. to 25.75in. (165 to 655 mm)
A-514Cfor bores from 17.n. (432 mm) to 40.0n. (1 m)

\n
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How the A-512/A-514 Self-Centering Bore Adapters Work

Adapter, v ~Adapter = ' Adapter,
MeasUring Measuring Measuring

Plane l Planess Planess
\ \ X

. e
.- ; i ® Bore Centerline ", "Target Center|; s —
. Tar.g,e,t, ngterhne ' ‘ —— = { — e N

G, _— . i B — X
Bore Centerline !~ N Target antw Bore Centerline '\
¢ i hY i = p——

8

Bore ID = Bore ID > Bore ID <
Target Bore Adapter 0D Target Bore Adapter OD Target Bore Adapter OD
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Bore Diameter Ranges for the A514 Bore Adapters

- | FNGTH ‘L=

9 - L —
BORE DIAMETER RANGE,
A—S14A—EX BORE ADAPTER
HU PART NUMEBER LEMGTH L' BORE DIA RANGE
514031 1.22 (30.99mm) 3.750—4.750 (95.25—120.65mm)
514032 1.72 (43.689mm) 4.750-5.750 (120.65—146.05mm)
314033 2.22 (56.39mm) 5.750—6.750 (146.05—171.45mm)
51403—4 2.72 (69.0Bmm) B.750—7.750 (171.47—196.85mm)
31403—5 3.22 (B1.79mm) 7.750—B.750 (196.85—222.25mm)
21403—6 3.72 (94.48rmm ) B.750-9.750 (222.25-247.65mm)

— LENGTH 'L'————-‘

BORE DIAMETER RANGE,
A—514B—EX BORE ADAPTER

HU PART MUMBER

LEMGTH 'L

BORE DIA RANGE

2.60 (60.04rmm)

6.500—-9.250 (185.1-234.95mm)

3.98 (100.97mm)

9.250-12.000 (234.95-304.Brmm)

5.35 (135.809mm)

12.000-14.750 (304.B-—374.65mm)

6.73 (170.B2mm)

14.750—-17.500 (374 .65—444.5mm)

B.10 (205.74mm)

17.500-20.250 (444.50-514.35mm)

9.48 (240.67mm)

20.250-23.000 (514.35-584.20mm)

nieninon)on|en
R I R

10.B5 (275.59mm)

23.000—-25.750 (584.20—-654.05mm)

LENGTH 'L’ -—i

L

BORE DIAMETER RAMGE,
A—514C BORE ADAFTER

HU PART MUMBER LEMGTH 'L’ BORE DIA RANGE
21425—1 5.50 (139.7mm) 17.000-24.000 (431.B—609.6rmm)
514252 B.75 (222.2rm) 23.500—30.500 (596.9—774.7mm)
514253 12.00 (304.Brmm) 30.000-37.000 (762—939.Brmm)
51425—4 15.25 (3B7.4mm) 36.500— 43.500 (927.1—1104.9mm)
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The A-514GS and A514GL Leg-Setting Gage

The-514GS and A14GL Gages are used to set thebA4 Adapter legs to the
correct bore diameter. The gages are available in two sigpsnding on the
size of the boréeing measured:he A-514GS is usedith the small(A-514A)
or medium(A-514B)bore adapter. The A514GL can be used for dliree
adapterandmust be purchased if using the large bore adapter

Setting the Legs for the A514GS (Using Small and Medium Bore
Adapters)

Example:

1. To measure 8in. bore, each leg must be se#t600in.

2. Set the caliper to reati50 in. Twist the locking nut on the caliper so it
does not slide,

3. Insert the caliper inside tteibon the leg setting fixture.

Figure 123 The A514GL Leg Setting Ga

Set caliper tip
against the
pin that's
inside the

HUB
LEG SETTING PLATE

H

Allen wrench provided.

Slide theA-514A or A514BB Bore Adapter over thbuband place the

stop pinin the desired hole

6. Rotatethe bore adapter sme of thdowerf | e lgussop against the

stop pin

Slide themeasurindeg out so ipushesgainst thdeg-settingp | at e

ceramicpad

8. With a7/64Allen wrench tighten the bolt®n top of thepart of the
adaptetthat is holding the leg

9. For t he aneoxetthe stdp @igand turm the bore adagler
degreesreplacing the stop piand repeat steps®

10. To set the remaining two legspper legs)the bore adapter must be
removed from the hub and flippd80degreesso the upper legs are
now lower than the others you just.seecure the legs again using the
same method.

o

STOP PIN BOLT TO

TIGHTEN PLATE

~

Note: The caliper is used to set the legs to the nominal bore radius. The

accuracy of the <cal i pe nodimportast sircaithedaonseadaptersdan harfdle a smalldange of |
diameter changes (typically +20- .040in., depending on the adapter size). The most important part of the process is to
ensure the legs are tlsameength, which is done with the Leg Setting Gagthe digital caliper has an error of .0015

in., as long as the legs are set to the same length using the Leg Setting Gage, the bore adapterewitstlf.000%.
(0.0127 mm) or better.
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Setting the Legs for the A514GL (Using Large Bore Adapters)

The large legaugecan be used for all three bore adaptérben setting the legs for tharge bore adapter you must use
the fixture extension.

Example: (seeFigure14)

1. To measure a 30. bore, each leg must be set toid5

2. If using the 8n. fixture extensioninsert the extension into the hub and rest the other end in the slot.

3. Set the caliper to in. andpress one end of the caliper against the pin of the extension

4. Slide the legsetting plate up against the other end of the caliper

5. After the leg setting fixture has been sethecorrect length when using the large bore adagtetethe hub spacer
on the hub to balance the bore adapter.

6. Slide the large bore adapter over the hub on the spacer and follow the method des&dtagithe Legs for the A

514GS(Using Small and Medium Bore Adapteos Pagel 3.

A-514GK with 8-inch fixture extension and caliper { Caliper set at 7 inches®
set at 7 inches (close-up view)

Large bore
adapter
(one leg against
setting plate)

Hub with
spacer

Bolts to tighten to
hold leg in place

Figure 147 Setting the legs for the-314GL
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The T-218 2Axis SeeThrough Target/T-225L Large Bore
Flange Adapter

Hamar L-2l8&Axiss -TthSeeigho t arget
multiple-target, bore centering applicatioi$ie T-218 has a prism
that flips out of the way, allowing the laser beam to pass
unobstructed through the target without removing it, which prove:
useful for aligning multiple bores over long distances.

The T-218 Target includes a 10x10 mm PSD (position sensing
device) . I't can be used with
such as the {700, L-705, L-706 and 708 and is compatible with
the R1307 series of readouts, Hamar Laser alignment software &
the T-230 Target Stand. Figure 157 T-218 2Axis Se€eThrough Target

i gt

For bores over 1 m, halffores, or where bore surfaces are worn or rough,-@&8TTargets used with th@-225L Large

Bore Flange

Assembling the F225L for Use with the T-218

1. Attach the T225L LargeBore Flange Adapter to theZ18 2Axis Bore Target
using the cap screws provided.

2. Using shoulder screws (5) and spring washers (4), attach tREGRIC-22504
Measuring Footo each of the two customéra b r i ¢c at e dsediApmemdix f
D on Pages2). For fabrication instructionsee AppendiE on Pagé3.

3. Screw onelam Rod assembigto the F225L at6:00and a second assembbt
9:00,ensuringhey ardfirmly screwed into place with theeasuringeet parallel to
each other and perpendicular to the face of H248 Target.

4. Screw inthe SpringLoaded PlungerRM HDWRE-84765A63i see Note 2 in Figure 167 T-255L Large Bore Flang
AppendixD on Pages?2) into the third customefiabricated Jam Rod and attach towith T-218
the third screw location at 10:38ee AppendiD, Note 2on Pages2).
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R-1307 Readout Features
(see the RL307OperationsManual for more details)

As with all of our laser alignment systgntheA-220, A221,A-510 and
A-512 Bore Targetprovide live alignment data via our 07 readouts.
This means once the target is installed in a bore and you are ready to
it, you just watch the readoabntinuously update as you adjust the bore
supporting pillow blocks or bearing sleeves.

TheR-1307 Readouts ammple H & V axis readouthiat are extremely
easy to useThere is no complicated software to letormse the system
However, br those who want to document the alignment and produce
report,we offer our easyto-useour Bore9 software.

To check for bore angle relative to the centerline, just take a measurer
at the front or back of the bore and any difference shows the ahdjiest
the front and backf the boretd e a d z esralgned. Alsb, withtodr
unique design, our target only needfew inches of bore-
width to take a measurement.

Model R-1307C

9 Supports cabled (local) targets only
9 Supports both pulseldeam and continuous laser
modes
9 Functional replacement for the307 Analog
Readout
Figure 187 A-910-2.4XBE
Model R-13072.4XBE, R-1307B2.4XBE Computer Interface }
9 Supports both wireless targets or cabled (local) targets Figure 19- R1307KS Readout Stz
1 Supports both pulseldeam and continuous laser modes
1 Radio frequacy available i2.4 GHz ISM band
1 Can also be used as an additional readout to receive data alignment data transmitted from-a86thenRin
master (poll) mode
1 TheR-1307%2.4XBE can be usedith the A910-2.4XBE Computer Interface to perform as a wireless readout.

Interpreting Target Data Signs (+,-)

Top View - H Axis Center Side View - V Axis Center

16



Model R-1307B-2.4ZB and Model R1307BCi Control Panels

The R1307B2.4ZB and the R.307BC Basic Series target readouts are available in two configurations-T3@7RC
supports 2axis cabled targets and thelR07B2.4ZB is a combination readout for cabled targets with the capability to
wirelessly transmit target data to a secon@3®7 or to the A102.4ZB computer data receiver. Both models support
blinking and continuous laser modes. Power is provided by a 2500 mAh Litalymer rechargeable battery fo22

hours of continuous use, depending on the model, radio type and display brightness settings.

o Ches | g g
O [Th (O, s

DISPLAY UNITS
@mm @ NCHES

AVERAGING
@mNmMum @ cusTom

Figure 207 R-1307B and RL307BC Models Control Panel Features

A

DISPLAY UNITS
[ '] @ INCHES

AVERAGING
@nmiNnMum - @ cusTom

The following chart lists th#gems available from the merfior each unit:

R-1307B2.4ZB

R-1307BC

Display Units allows the selection of either inch
or millimeters to display readings.

Display Units allows the selection of either inch
or millimeters to display readings.

Resolution (selected from the MENU button)
allows the selection of display digits up to
maximum of .0001 in. or 0.001 mm.

Resolution (selected from the MENU button)
allows the selection of display digits up to
maximum of .0001 in. or 0.001 mm.

Averaging allows the selection of 2 to 64 samp
for difficult atmospheric conditions.

Averaging allows the selection of 2 to 64 samp
for difficult atmospheric conditions.

Up and Down arrow keys switch between tf
minimum number of sample (8 samples) and
menuselectable number of sample (custom).

Up and Down arrow keys switch between itk
minimum number of sample (8 samples) and
menuselectable number of sample (custom).

Channel Selection (selected from the MENU

button) sets the System ID (radio channel).
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Model R-1307 Readouts Control Panel

UPPER LED DISPLAY
TWO AXES TARGET: VERTICAL AXIS
or SINGLE AXIS SCAN TARGETA ——

RADIO ‘POLL’ (MASTER) MODE ———
INDICATOR \

ION": INDICATES THAT THIS
READOUT IS IN MASTER
MODE, POLLING
TARGET(S) FOR DATA

LOCAL TARGET INDICATOR

LOWER LED DISPLAY
TWO AXES TARGET: HORIZONTAL AXIS
or SINGLE AXIS SCAN TARGET B

RADIO ‘LISTEN’ MODE
INDICATOR.

[ON": INDICATES THAT THIS
READOUT IS SET TO COPY

JON': READOUT IS SET DATA POLLED BY ANOTHER
TO DISPLAY DATA FROM A MASTER READOUT.
TARGET CONNECTED TO
THE LOCAL PORT
MENU BUTTON
LOCAL TARGET RADIO LINK -
INDICATOR
ION': READOUT IS SET TO o | g B Gl | —
RELAY LOCAL TARGET DATA B0 POLL * LisTEN |§] UP ARROW BUTTON
TO ANOTHER MASTER READOUT Sd el A CHANGE SETTINGS
OR PC RADIO TRANSCEIVER pu ALSO USED AS A QUICK-KEY
DISPLAY UNITS TO SWITCH FROM REL(ZERO)
omm @ INCHES TO ABSOLUTE MODE
TARGET MODE INDICATOR
[ON": THE DISPLAY SHOWS DISPLAY MODE n
SINGLE AXIS DATA FOR TWO
SCAN TARGETS: Aand B QoINS i
OFF: DISPLAY SHOW VERT. AND
HORIZ. AXIS FOR A SINGLE TARGET (Y1) | @-c#b crarainG DOWN ARROW BUTTON
@ < C3 LOW BATT. CHANGE SETTINGS
DISPLAY MODE INDICATORS: MBCUSEHIAS R NORGE
ZERO: DISPLAY SHOWS R-1307 UNIVERSAL TARGET READQUT TO ENABLE REL.(ZERO) MODE
RELATIVE POSITION RELATIVE PRESS AND HOLD BUTTON
TO DATUM (ZERO POSITION) TO ZERO DISPLAY
ABSOLUTE: DISPLAY SHOWS
POSITION DETECTED BY TARGET
WITHOUT OFFSETS APPLIED.
POWER BUTTON
TO SET DATUM POSITION PRESS PRESS TO POWER-UP THE
AND HOLD THE DOWN ARROW READOUT. PRESS AND HOLD
;E’:gNT/L THE DISPLAY READS TO SHUTDOWN.

COMMUNICATIONS INDICATORS:

UPPER LED: RADIO RECEIVING OR TRANSMITTING
DATA.

LOWER LED: USB CONNECTION INDICATOR
(OPTIONAL CABLE REQUIRED)

Figure 217 R-1307 Models Control Panéleatures

UPPER LED: BATTERY CHARGING INDICATOR
LOWER LED: LOW BATTERY INDICATOR
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Model R-1307W Readoufi Control Panel

UPPER LED DISPLAY
TWO AXES TARGET: VERTICAL AXIS
or SINGLE AXIS SCAN TARGET A

RADIO ‘POLL’ (MASTER) MODE
INDICATOR

[ON": INDICATES THAT THIS
READOUT IS IN MASTER
MODE, POLLING

TARGET(S) FOR DATA

TARGET MODE INDICATORS

ON": THE DISPLAY SHOWS
SINGLE AXIS DATA FOR TWO
SCAN TARGETS: Aand B

OFF : DISPLAY SHOWS VERT. AND
HORIZ. AXIS FORA TWO

AXES TARGET

NIRELESS
TARGE

G
POLL

@®zEr0 @ ABSOLUTE

DISPLAY MODE INDICATORS: ——
ZERO: DISPLAY SHOWS
RELATIVE POSITION RELATIVE
TO DATUM (ZERO POSITION)
ABSOLUTE: DISPLAY SHOWS
POSITION DETECTED BY TARGET
WITHOUT OFFSETS APPLIED.

TO SET DATUM POSITION PRESS / \
AND HOLD THE DOWN ARROW / \
KEY UNTIL THE DISPLAY READS | \
ZERO f

COMMUNICATIONS INDICATORS:

UPPER LED: RADIO RECEIVING OR TRANSMITTING
DATA.

LOWER LED: USB CONNECTION INDICATOR
(OPTIONAL CABLE REQUIRED)

Figure 227 R-1307WReadoutControl Panel Features

A&B TARGETS

DISPLAY UNITS
@mm @ INCHES

DISPLAY MODE

B0
e o3 LOW BATT.

R-1307'W WIRELESS TARGET READOUT

LOWER LED DISPLAY
TWO AXES TARGET: HORIZONTAL AXIS
or SINGLE AXIS SCAN TARGET B

~— RADIO ‘LISTEN’ MODE
INDICATOR
[ON": INDICATES THAT THIS
READOUT IS SET TO COPY
DATA POLLED BY ANOTHER
MASTER READOUT.

MENU BUTTON

_— UP ARROW BUTTON
CHANGE SETTINGS
ALSO USED AS A QUICK-KEY
TO SWITCH FROM REL(ZERO)
TO ABSOLUTE MODE

~—— DOWN ARROW BUTTON
CHANGE SETTINGS
ALSO USED AS A QUICK-KEY
TO ENABLE REL.(ZERO) MODE
PRESS AND HOLD BUTTON
TO ZERO DISPLAY

- POWER BUTTON
PRESS TO POWER-UP THE
READOUT. PRESS AND HOLD
TO SHUTDOWN.

' POWER SUPPLY STATUS INDICATORS:

UPPER LED: BATTERY CHARGING INDICATOR
LOWER LED: LOW BATTERY INDICATOR
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Model R-1307C Readout Control Panel

UPPER LED DISPLAY LOWER LED DISPLAY
VERTICAL AXIS, (ONE HORIZONTAL AXIS(TWO
or TWO AXES TARGET) —

—— AXES TARGET ONLY)

LOCAL TARGET INDICATOR

MENU BUTTON
[ON': READOUT IS CONFIGURED
TO DISPLAY DATA FROM A
TARGET CONNECTED TO
THE LOCAL PORT
(& cABLE TARGET —
E' _ UP ARROW BUTTON
CHANGE SETTINGS

DISPLAY MODE INDICATORS: ALSO USED AS A QUICK-KEY

ZERO: DISPLAY SHOWS DISPLAY UNITS TO SWITCH FROM REL(ZERO)
RELATIVE POSITION RELATIVE ouw |  Gwie: TO ABSOLUTE MODE
TO DATUM (ZERO POSITION)
ABSOLUTE: DISPLAY SHOWS
POSITION DETECTED BY DISPLAY MODE
TARGET WITHOUT @20 @ ABSOLUTE
OFFSETS APPLIED.
TO SET DATUM POSITION PRESS UsB .iﬁl CHARGING DOWN ARROW BUTTON
AND HOLD THE DOWN ARROW ® < o3 LOW BATT. CHANGE SETTINGS
KEY UNTIL THE DISPLAY READS ALSO USED AS A QUICK-KEY
e R-1307C DIGITAL TARGET READOUT TO ENABLE REL.(ZERO) MODE
PRESS AND HOLD BUTTON
TO ZERO DISPLAY
' POWER BUTTON
PRESS TO POWER-UP THE
| READOUT. PRESS AND HOLD
USB CONNECTION INDICATOR Ie S

(OPTIONAL CABLE REQUIRED) \

— POWER SUPPLY STATUS INDICATORS:
UPPER LED: BATTERY CHARGING INDICATOR
LOWER LED: LOW BATTERY INDICATOR

Figure 237 R-1307C Readout Control Panel Features

Warning!

Targets are matched to specific calibration records in thd B07 Readouts. For example, Target #1 must be connected
to Calibration Record #1 in the R307 or the calibration is voidJp to nine different target calibration records can be
stored in each RL307. When there are multiple calibration records, the record ID must match the target ID, so if you
have Target #1, you should select TGT=01 to select the matching calibration factors.

The R1307B version of the readouts can only save one target calibration record, so ed@0FB readout must be
matched up the target the calibration factors were generated with.

20



Target Calibration Factors

When receiving a new system, the target calibration factors afr@yeammed into the 8307 Readouts. For the
R-1307BBasicReadout, only 1 record can be stored. For ti8&7 (full) Readout, up to 9 calibration records can be
stored. Each record stores 2 factors:

Span Errori This is the amount of error the readout has when the target is fopaskhown amountusing a

micrometer as the gaug&he normal amount of movement of the micrometer is +.0250 in. (0.635 mm). Once this error
is measured a calibration factor is calculated and uploaded into1BOR

Center Errori This is the amount of error the centering the target has when measuredlock using our NORMIN
method. When properly done, the remaining error after applying the calibration records is normally uBder .000
(0.0075 mm) but the specification #.0005in. (0.012 mm).

Matching Laser Modes and Target IDs in the R1307 Readouts

When configuring the R307 Readout, it is important to match the targeséRing in the Menwith the target ID
identified on the serial number of the targetheR-1307Target ID recoranat ches t he targetds a

For example, if the target ID on the target serial number label is 2, therltB@/Rnust also be setmomber2 (see
Figure 24). If the target and readout and not matched, a centering error of up to .002 in. (0.05 mm) can occur.

In addition, the laser switch setting (CONF.Fixedvs. PULSE) must also agree with thelB07 Readout setting. To
set the readout for:

9 CONTinuous (Fixed) Modeset the readout to F10.10; and
1 Pulsed Mode set the RL307 to P10.10.

See page 16 above for details.

Pulse/CONTinuous Mode Switch set
to CONTinuous.

Figure 24 - R-137 Target Settings
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Figure 25 -- Connecting a Local Target to theIl807
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Bore9 Software

Bore9 features an easystep processescribed briefly belowthat guides the user through the alignmeamtcessrom
setup to resultsThese results can ipdotted, saved, and exported to an Excel spreadsheet.

Note:For compl ete instructions for using the Bore9 Soft

1 In Step 1i Bore Setup the user enters setup information for the alignmer
check such as number of bores, distance between bore, bore diameters
bore straightness tolerances.

1 In Step 2- Target Mounting Error , an easy procedure is followed t
remove mounting errors. Mounting errors must be compensated for in ¢
to achieve accurate results in bore and spindle work. Bore9 use:
NORMIN method developed by Hamar Laser to quickly and precis
cancel out these errors and eliminate the need for complicated, expe
fixtures. The word NORMIN is a contraction BORM al-INverted, which
briefly describes the method.

1 In Step 31 Laser Setup onscreen instructions guide the user through
setting up the laser and making it parallel to reference points.

1 In Step 41 Record Data bore straightness data is recorded. There are
several different sets of data that can be taken in this step.

1 In Step 51 Results results of theecordeddata are plotted on a graph and ¢
leastsquares, bedit data algorithm is applied to generate the straightnes:
results and to determine if they are in or out of toleraflet data can be
changed to reflect the position of the centerline of the bores relative to tt
end bores, selected bore numbers
data for each point is recalculated automatically based upon which
references are chosdReports are also generated in this step and can be
customized to the four different bore referen€asmments may be added
and the report can be printed with a summary, a graph of the vertical an
horizontal straightness, comments and a table showing the recorded dai
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Bore Alignment using the L-703B/L-112/L-103 and A512/A-514
Software Method

Step 1: Bore9 Setup ,?‘e““h‘;:“‘,’ksm"il g;"’m
[ StepLSetup
a. Open Bore9 and select the target and Fonstint et Sy o e e
Computer interface_ ‘::’:z: '(:::), : 1 : 122345  A-910-900, A-910-24 Rod Test
b. Enter the number of bores, thg distance P—— —— pr——
between the bores, the bore diameters, an: | | evensorespacing uneven sore spacing | |
select the alignment tolerances. Nurmber O Sores
Starting At Bore Number EI
c. Measure the nominal bore ID using the
provided calipers.
d. Then use the A£14G LegSetting Gage to se

the length of the legs to the nominal ID for
the A-514 Bore Adapter.

Note If using the A220, A221, A510 Targets and
SelfCentering Bore Adapters, then the matchi

customized set of bore adapter tooling would
assembled with the target. A-514GS LegSetting Gauge for A514 Bore Adapters
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e. Slide the A514A, B or C onto the £14GS
gage. Insert the stggn and insert a leg intc
one of the mounting holes. Push the leg
against the stop and tighten the set screw.
Repeat for all four legs. This sets all 4 legs
the same length to a high degree of accurs
T usually below .0002 in. (0.005 mm).

A-514GS LegSetting Gage- positioning the legs
of A- 514B Bore Adapter
f. Insert the A512 into the A514 Adapter and
insert them both into the near bore, making
sure the adapter's level vial is level, which
aligns the targetos
with the bores V & H axes.

Rotate Sarget
Until Leve

N

L- 703 Laser with A-512/A-514 Target in near bore

g. Adjust the 1-:103 Beam translator to zero th
R-1307 Readout and center the laser into t
first reference bore (see the graphic on pag
that shows how the-lL03 moves the height
of the laser beam, but not the angle).

h. The laser beam is now centered to thB1&
Target located in the near reference bore.

L-103 Laser Beam Translator Adjustments
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Step 2: Remove Target Mounting Error 8t e e - o

fle  Navgate belp

(optional)

Note Step 2: Remove Target Mounting Error of t
Bore9 program is usually skipped if measuring b
straightness only, or if aligning bores to .0005" (0.0
mm) or less.

Press Record to record data for the target in th
NORMAL position. Rotate the target 180 degre
(INVERTED position) and reinsert into the nea
bore. Press Record to record data for the targe
the INVERTED position. Rotate target 180
degrees again back to the NORMAL position a
reinsert into the near bore. The TSCE Mountin
Error Offset is calculated and applied to each
target reading. This removes any remaining
centering errors in the target and adapter.

Step 3: Laser Buckin (Setup)

a. Follow the onscreen instructions to enter
distances from the laspivot pointto the
near bore (D1) and from the near bore to tf
far bore (D2). With the target in tmearbore
and zeroed, pre$®ecordto record data for
the near bore.

3k. Turn the Laser’s H and V adjustment knobs until the display Near Target
matches the Set Points. Far Target

31. Move target/adapter back to NEAR Bore and if display Set Point
matches Set Points, then laser is bucked-in. If not, then click t Poin
on 'Retake Data® and repeat steps 3e-3m,

3m. Adjust L-102 Beam Translator until the V & H displays show

= m
- —
=

“uuuuu Project: 10 bores Preferences... nou_mmul

Bore9- Step 3: Data Taken Near Bore

b. Move the target to thiar bore and press
Record. A calculation of the las8etPoints
will be made to aid the laser setup. Bt
Pointsare the values that you want to steer
the laser beam to, which will make the lase
beam parallel, but not on center, to the
centerline as defined by the 2 end bores.

A-512/A-514 Target/Adapter Moved to Far End Bore
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c. With Buckin Offsets applied in the Bore9  |# e g%

$ Hamar Laser Inszruments. Inc o

File Navigate Help

Step 3: Buckin

3k. Turn the Laser’s H and V adjustment knobs until the display Near Target
matches the Set Points. Far Target

31 Move target/adapter back to NEAR Bore and if display Set Poi
matches Set Points, then laser is bucked-in. If not, then click t Point
on ‘Retake Data’ and repeat steps 3e-3m.

3m. Adjust L-102 Beam Translator until the V & H displays show

Bore9- Step 3: Data Taken Far Bore and Set Points
Calculated

File Navigate Help

software, tilt the laser beam using the Pitch
and Yaw knobs (angular adjustment) on the

L-703B until the H and V displays equal the
Set Poinor are very close.

3k. Turn the Laser's H and V adjustment knobs until the display Near Target
matches the Set Points. Far Target

31. Move target/adapter back to NEAR Bore and if display Point
matches Set Points, then laser is bucked-in. If not, then click Set Poin
on "Retake Data’ and repeat steps 3e-3m.

3m. Adjust L-102 Beam Translator until the V & H displays show
zero.

—_—

SUOEILILE Project 10bores

Bore9- Step 3: Laser Steered to Near Zero (Buckiedto within .0001 in.)

Adjusting the H & V angles on the 703B to center
it at the far bore

Move the target back to the near bore to
confirm the values are the same as they we
at the far bore.

If needed, repeat the process to confirm the
same value at both end bores. The laser is

now fibucked ino (al
the centerline of the near and far reference k
bores.
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Step 4: Record Data

f. Move the target to the first bore you we
to measure for alignment and pre
Record. Inserting the target and taking
measurement only takesl® seconds.

" &

512/A-514B Target/Adapter Measuring an Inner Bore

A-
g. Continue moving the target to each bore ur | -
a.” data |S taken Step 4: Record Data

~~~~~~

......

Step 5: Results oo
Step 5: Results Plot Refersnce
Step 5: Results displays a graph of the results | sumwasr s
H ConcanTriCITY (BORts) Max DeviaTion ToLtmance Vo Best Fit Swore
a summary of the alignment. There are severa =~ """ s . % -
different options to view the data and whatevel ez oo o153 0003 X o

plot reference is chosen is printed in the report

a. Concentricity Ploti Bores: this plot
converts the Vertical & Horizontal value
into one concentricity value and shoy
the angle of the radius for each bore. 1
user can choose any combination
bores to use as the reference and Bc
will replot the data and alignment resull

b. Straightness Plat Bores: this plot show:
the V & H values for each bore and plc
them individually. The user can choo
any combination of bores to use as -

. Bore9i Step 5: Result$ Concentricity Plot using the Enc
reference and Bore9 will replot the de P Bores as a referen)ée_ g

and alignment results.

c. Straightness Plofi Best Fit: this plot
shows the V & H values for each bo
and plots them individually. Th

29



summary data and graph are plot ® e

relative to the leastquares, bedit line Plot Reference
calculated by Bore9. The best Susmary Bores
calculation removes any remaining sl e e oo e W oL 8 M -
error in the data due to the laser not be = Hoseowm aus - v ) 0162 0003 TIR X 0040 mu/¥T ey
perfectly bucked in to the end bores. st o s - e
Straightness Plat Laser: this plot show: Side View - Vertical Axis (Best it

the V & H values for each bore and plc
them individually. The summary data a
graph are plotted relative to the las § ==
beam (raw data). v T S p——

B LB  Project 10bores Preferencen_| Notes... Units: inches ()

Bore9i1 Step 5: Result$ Straightness Plot using the Best Fit lin
as a reference
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Bore Alignment Using theL-706L-111L-102and A-512/A-514-
Manual Method

I n this procedur e, -¥W6/6111/L-182Hasewandhaccgssdries and shelR/A-F14A Target and
self-centering adapters to check the alignment of a set of bores without using Bore9 software.

2-Point Buck-In Procedure

Step 1:Insert the Target in the Near Bore

Measure the nominal bore ID. Use thé624G Leg
Setting Gage to set the legs of thé&s24 Bore Adapter
to the nominal bore ID (sdeagel3for a detailed
procedure on how to set the leggkert the target
mounted in the selfentering adapter into tiidear Bore
and carefully mark the placement of the target in the -
bore.The target must be placed in the bore at the exag
location and exact orientation each time it is inserted.

Note: Ensure that the level on the back of th& MA/B/C
adapters is level. If the level is broken or not available, :
ensure that the cable is at éctock when orienting the target.

Step 2: Insert theLaser in the L-111Laser Stand , —
Insert the laser into the-111 LaserStand with the o B | ot

Until Level

level on the topcentered from left to right

Step 3: Position the 1111 Assembly
Position the E111 assembly as close to thear
reference bore as possible and power on the las
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Step4: Laser Roughin -- Position thelaser until it is on target at theNear Bore
Loosen the thumb screws on thel11 stand and slide the assembly up or down until the laser be&uaby near the
center of the targéyou do not need the-R307 for this) Tighten the thumb screws

Note: To aid in seeing the laser, tape a small piece of paper over the target window and trace an outline of the target
opening. Put a dot in the center of the circle to represent the target center.

Unlock the magnet holding the111 assembly and slide the whole assembly left or right until the laser be@omeity
near the center of the target. Turn the magnet back on.

Step 5:Laser Roughin --

Move the target to theFar Bore

Remove the target from tidearreference
bore and insert it into thiear reference bore
carefully marking the placement of the target
in the bore with the

Step 6:Laser Roughin -- Steer the Laser to the Center of the
Target in the Far Bore

Using the long micrometers on thellll standsteer the laser
beam vertically and horizontally uniilis visuallynear the center
of the target (you do not need thelBO7 for this).

Repeat Steps-@ until the laser is centered in the target window t

(or the window outline on the paper taped over the window). L-70s/706 ¢
Horizontal
Adjustment

Note You will find it much easier to set up the laser by adding a seco

mag base or some other fAstopo t
the L-111 assembly something to slide along so that it slides in a pare
manner. When in the neposition you want to translate the laser
without changing its angle.

L-111 Coarse
Vertical Adjustment

Step 7: Place the E102 over the post
of the stand

Ensure the 1102 is seated against the
opposite post of the stand and tighten

the thumb screw. Tighten screw to
raise/lower
L-102 on the
posts

\

|




Step8: Move the Target Back to theNear Bore

Remove the target from ttk&@r reference bore and reinsert it into

theNear Bore Be sure to place the target in thectlocation that it
was in previouslywi t h t he c¢ a Plugehe tatget i6to o
the readout andower on the readoutlsing the coarse adjustment
of the L-102 beam translator, adjust the laser beam until the reac
displays less than .0@0.02 mm)in. both vertically and
horizontally.

Remote Buckin Note: If the distance from the laser to the target in
the Near Boreis more than 1@ercentof the distance from the targe
in the Near Boreto the target in thd=ar Bore it will be necessary to
follow the Remote Budk procedureg(see Appendix C on Pad€).
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Step9: Translate the Laser to .0000n. in the Near Bore

Using the fine adjustments on the
L-102 beam translator, adjust the las
beam until the readout displays .000(
in. (0.00 mm)both vertically and
horizontally.

Figure 26 - L-102 Coarse Adjustment Figure 27 - L-102 Fine Adjust

Step10: Steer the Laser Beam to .000. in the Far Bore

Remove the target from thidear Boreand reinsert it into th€&ar Borein the exactlocation it was previous|ywith the
cabl e atUsifg the donglcomrse) angulamicrometers on the-L11 standsteer the laser beam until the readout
displays less than .@0n. (0.075 mm).

Use the micrometers on the back of the laBee fnicrometers) and steer the laser beam until the readout displays .0000
in. (0.002 mmoth vertically andhorizontally.

Note: This procedure can be performed much faster if the RemoteiB&ckmula is used every time you do the Laser
Buckin. See Appendix C beginning on P&ge

Coarse adjust usesthe long micrometers ) o _
on thel-111 Stand. Fine adjust’ uses the 706 Micrometers.
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Step 11: Move the Target Back to theNear Bore

Remove the target from th&ar Boreand reinsertitintothBlearBore | f t he r ead ®@in.batho e s ndt
vertically and horizontally, repeat Stepand10 until the readout displays .000@ vertically and horizontally in the
nearandFar Bore

Note: If using the Remote Budk formula, when you move the target back toNear Bore the VandH values should be equal to
the VandH LaserSet Poing. Thismeans the laser is bucked it not, then repeat Steps

Step 12: Check the Remaining Boredor Alignment to the Reference Bores
The remaining bores can now be checked for concentricity to the reference bores by placing the target in each of
remaining bores. The readout displays the misalignment (concentricity error) both vertically and horizontally.

In the picture above, the misalignment of Bore 2 is being measured with1tB@/RThe target is in Bore 2 and the R
1307 shows a vertical reading-0®021in. and a horizontal reading of .00&2 This indicates that Bore 2 is .0021
lowerthan the reference bore centerline because the vertical reading is negative, aird t6@4€ right of the reference
bore because the horizontal reading is positive.
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Bore Alignment Usingthe L-706L-111/L-102/Bore9 - Software Method

Note: A visual buckin (determining visually that the laser beam is near the center of the target without using the readotL
or the beam translatoryhould be donéefore attempting to bucln using the readout and beam translator. The beam
translator is limited to the amount it can shift the laser beam up, down, and from side fbheidaser beam needs to be

on target, preferably closer than .080 before adjusting the beam translator.

If the distance from the laser to the near reference bore is greater than 10 percent of the distance Niesin Bwreto
theFar Borg the remée buckin procedure should be used (see Appendix C on Bgge

Step 1: Setup

& Hamar Laser Instruments, Inc. - o %
File Navigate Help

a. Open Bore9 and select the target and
Computer |nterface. Select Target To Use
Targets dbID Serial # Interfaces Name Description
Target A

b. Enter the number of bores, the distance |  targets
between the bores, the bore diameters,
and select the alignment tolerances.

Bore Spacing Reference Bore Diameters Laser Position

Bore-to-Bore/Point-to-Point

Borel Bore2 Bore3 Bore4 BoreS Bore6 Bore7
00 [525 |10.50 [15.75 [21.00 |26.25 [31.50 |

Concentricity
Straightnes:

Reference Target

+/- .0000 E¥S
SUuuuy Project: CAT Columbia - 440 ID Block Units:inches [

c. Measure the nominal bore ID. Use thé&sMG LegSetting Gage to set the legs of thes® Bore Adapter to the
nominal bore ID(see Pagé?3).

HUB
LEG SETTING PLATE

BOLT TO
TIGHTEN PLATE

STOP PIN
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Step 2: Target Mounting Error e

a. Insert the A512 into the A514 Adapter and insert the
into theNear Bore making sure the adapter's level vial |
level. Then adjust the-ILO2 to zero the display and cent
the laser into the first reference bore (the graphic be
shows how the 1102 moves the height of the laser beal
but not the angle).

b. PressRecordto record data for the target in the NORIMosition. Rotate¢he target 180 degrees (I8rtedposition)
and reinsert into thelear Bore PresdRecordto record data for the target in thevidttedposition.Rotate target 180
degrees again back to the NORINjosition and reinsert into tidéear Bore The TSCE Mounting Error Offsét
calculated and applied to each target reading. This res@oyeremaining centering errors in the target and adapter.
Note: Step 2: Target Mounting Error of the Bore9 program may be skipped if measuring bore straightness or
alignment tolerances are greater than .00050.013 mm).
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Step3: Laser Buck-in

a. Follow the onscreen instructions to enter distances
from the laser to thBlear Bore(D1) and from the
Near Boreto theFar Bore(D2).

Enter distances for D1 and D2 then click ‘Next'

Distance from Laser Pivot to Near Target Dl[j

Distance from Near Target to Far Target DZE

b. Insert the target into tHdear Boreand readjust the E102 to zero the display and center the laser into the bore. Press
Recordto record data for thHear Bore

c. Move the target to thEar Boreand presskecord. A calculation of the lase®et Pointwill be made to aid the laser
setup and offsets will be applied to-screen live data.
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d. With buckin offsets applied in the Bore9 software, steer the laser using the Pitch and Yaw knobs (angular
adjustment) on the-Z06 until theH andV displays are zero.

e. Repeat the process to confirm zero at both end bor
the near and far reference bores.

77

Step4: Record Data

a. Move the target to the first bore you want to measure for alignment andRa@essl. Continue moving the target to
each bore until all data is taken.
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Step5: Results
a. Step 5: Resultdisplaya graph of the results and a summary of the alignmimtre are several different options to
choose from. See the Bore9 Software Manual for details.

- a x

% Hamar Laser Instruments, Inc.

File Navigate Help
Step 5: Results Plot Reference
* Bores

SummaRry
CoNCENTRICITY (BORES) Max DeviATION TOLERANCE 1/0 BesT FIT SLoPE
OVERALL 0006 .0005 b 4 n/a
Maximum Bore-To-Bore .0004 .0003 x n/a
(s) Coneentricity
) Straightness

Concentricity (Bores)

Undo Zoom
To Laser Right

View Data...

Print Report...

— —
B 2w e Proiect caT Columbia - 440 1D Block

a
# Hamar Laser Instruments, Inc.

Step 5: Results Plot Reference
O Bores

File Navigate Help

Summary

STRAIGHTNESS (BesT FIT) TIR TOLERANCE /0 BesT FIT SLoPE

VERTICAL AXIs OVERALL .0006 +,0002 x -.0006 in/ft

HORIZONTAL Axis OVERALL 0005 +.0002 b 4 .0009 in/ft
VERTICAL BoRE-TO-BORE DEvIATION (MAX) .0004 .0003 x n/a O T
HorizonTAL Bore-To-Bore DeviaTioN (Max) 0004 .0003 b 4 n/a Straightness

Side View -- Vertical Axis (Best Fit)

Show Features

M Best Fit Line

10.50 15.75 21.00
Top View -- Horizontal Axis (Best Fit) Tol. Band

unis: nhes (£

Bore # 6 Distance: 26.25 Vertical: .0001 Horizontal: .0000

& Proiect CAT Columbia - 440 1D Block
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Bore Alignment Using the T-218 Target/T-255 Bore Fixture

Laser Buck-In Using the T-218 Target/T-225L Bore Fixture

1. Place the T218/T-225L Target in théear Borein the NORMal position
(seeFigure28).

2. Insert the laser into the-111 Stand with the level on the top, centered
from left to right(seeFigure29).

3. Place the E102 over the post of the stand but keep it at the top of the
post during theoughin part of the setup.

Rough-align the laser beam to the bore targets so it goes into the windoy 4
of the T-218 in both theNear and Far Bores. 5

4. Turn on the L706 andnove he switch tocCONT mode,which turns —

i : i ; Figure 28 -- Bore Targetin the NORMal position
off t_he pulsing of the laser anuiovidesa continuous beam thist (target cable traling downward from the bottomot

5. Tape a piece of paper over the face of the tafigatean outline
of the target windovand make a dot in the center of the circle.
This makes it easier to see where the laser beam is hitting the
target window. vl

6. Roughly slide the E111/L-706 horizontally and move it up/down
the posts vertically until the laser beam hits the dot in the cente
the circle on the paper.

Note: To help translate thed111 horizontally, clamp a straight | ;4706 ,__,m\" ‘
edge on the surface behind the magnet to give it something to }\*gj[j;‘:,;;':,l,‘—’ s
against without changing the angle (yaw).

7. Move T-218/T-225L to theFar Borein the NORMal position and .
note where the laser beam hits the circle on the paper. Vertical Adjustment

8. Turn the -:111 Coarse Angular Pitch and Yaw adjustment knob '
until the laser beam is centered in the circle on the paper.

9. Repeat Stepsg and8 until the laser beam hits the center dot on tl
paper in both thélearandFar Bores. Now the laser is roughly

a“gned to thawo end bores. Figure 297 L-706 Laser and 1102 Beam Translator «

The final buck-in is needed to align the laser to the true center of both L-111 Laser Stand
the Nearand Far Bores.

10. Insert the T218/T-225L back into thé&lear Borein the NORMal position
(seeFigure28). .

11. Slide down the E102 so it is in front of the laser, ensure it is seated aga \
the opposite post of the stand and tighten the thumb screweAdsme :
thatit is approximately perpendicular to the laser beam.

12. Switchthe L-706to PULSE Mode, (see PagE&rror! Bookmark not
defined. connect the RL.307readout and power it on.

13. Write down theV andH readings (NORMlI).

14. INvert the F218/T-225L and take another reading ($égure30). Write
down theV andH readings (INerted.

15. Add the twoV readings together and divide by 2 (average thevtwo o
values). Add the tw#l readings together and divide by 2 (average the s
H values). These are tveandH Near-BoretargetSet Poins. Figure 30 T Bore Target in the INverted

16. Using the 1102 Beam Translator, adjust the laser beam until th80F position (target cabletrailing downward from
displays the targat andH NearBore TargetSet PointsThe laser is now  the topof the target).
centered to th&learBoreand any mounting errors have been eliminatec.
by the NORMIN method.
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17. Move the F218/T-225L to theFar Boreand insert it in th@ormalposition. Write down th® andH readings
(NORMal).

18. Invert the target and take another reading. Write dowN thedH readings (INerted.

19. Average thewo V values and thevo H values to create thé andH Far-Bore TargetSet Points

20. Measure the distance from thellll posts to theidpointof the T-218 in theNear Bore This isD1. Then measure
the distance from the mipgloint of the F218 in theNear Boreto the midpoint of the F218 in theFar Bore This is
D2.

21. Calculate thé/ andH LaserSet Points using this formula: Bubble Level Vial
1*(D1/D2) Target Set Poirftar Bore(from Step 19). e

22. Turn the 111 CoarséngularPitch and Yaw adjustment
knobs(seeFigure29) until the R1307) reads close to thé it , e
andH LaserSet Points When the adjustment becomes too Spitch
difficult with the L-111, use th& andH angular adjustments
on the =706 (seeFigure31) until thevalues equal thg and
H LaserSet Pointdrom Step 21

23. Move the F218/T-225L back to thélear Boreand repeat
Steps 15 and 16.

24. Repeat Step$3-20 until theV andH target Set Pointare
zero at theNearandFar Bores. The laser is now aligned
(buckedin) to thetwo end bores.

Remote Buckin Note: This procedure can be performed much
faster if the Remote Budk Formula(Set Point= -1*(Far reading *

(L2/L2)is used each time you do the Laser binckf the distance from the laser to the target in We=ar Boreis more than 10
percent of the distance from the target in esar Boreto the target in thé&ar Bore it will be necessaryo follow the Remote
BucklIn procedure (see Appendix C on P&

AC Power Port
Horizontal Micrometer

Figure 317 L-706 Laser

Figure 32-- D1 Distance Measurement: Centerlll1 posts t
mid-point of the target ifNear Bore

Figure 337 D2 Distance Measurement: Mjubint of target inNear Boreto center o
target inFar Bore
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Taking a measurement for each inner bore

1. Take areading on the near target with the target indhmalposition (sed-igure28). Write down the/ andH
Readings (NORMI).

2. Invert the target and take another reading Esgere30). Write down the/ andH Readings (INerted.

3. Add the twoV readings together and divide Byaverage théwo V values). Add the twél readings together and
divide by?2 (average théwo H value3d. TheV andH averages are True Bore Alignment values @&§geendix Al
The NORMin Method, beginning on Pag).

Target Set Point Example: Laser Set Point Example:

Formula: (N+I) /2 Formula: -1*(D1/D2)*Target Set Point Far Bor
NORMal readings V: .0089 H: -.0056 (from Step 19)
INverted readings V: .0140 H: .0015

D1=4.5
Target Set Points: D2=24.25

Far Bore Target Set Points: V=.0115
V: (.0089 + .0140) /2 0115 (from Target Set Point example) H=.0021

H: (-.0056 + .0015) /2 =0021
Laser Set Points:

V: -1*(4.5/24.25) * .0115 =.19 * .0115 =.0022
H: -1*(4.5/24.25) *-.0021 =-.19 *-.0021 =+.0004
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Bore9 Sample Report

Bore9 Report

Project: 30bores

Report Issued By

Company Name:
Address:

City, State Zip:
Phone/FAX:
Company EMail:

Machine Information

Factory Name:
Machine Information:

Alignment Results

| i

Alignment Check Value _ Tolerance (+/-) _ BF Slope _ BestFitl/O __ Plot1/0
Vertical Straightness (TIR) 0085 L0051 0001 l x
Horizontal Straightness (TIR) o114 0051 .0000 b4 b 4
Vertical Bore To Bore (Max) 0061 L0031 b 4 A
Horizontal Bore To Bore (Max) 0093 0031 b 4 A

Setup Information

Result Graph

Side View -- Vertical Center (Laser)

Number of Bores 30 0.02
Distance between bores 12.00 0.015
Units inches 0.01
Overall Tolerance .0051 0.005 T i T T 1 7
Bore to Bore Tolerance 0031 o |-
Target / Interface R-1307-900, R-1307-2.4 -0.005 i I | i i i
Z::::xw 1/1/0001 0 48 2% 144 192 240 288 336
Alignment Data
0.02
HRaw  V Plot (Raw) H Plot (Raw) ¥ Diam 0.015 K
0.01 Sou i ‘.
0.005 |-
1
-0.005 |- I
[ 48 96 144 192 240 288 336

Alignment Data (Continued)

H Raw
26 300.0000 0130 0130 0130 0130 o 0 0184 225
27 3120000 | 0130 0126 0130 0126 0 0 o181 26
3240000 | 0164 0186 0186 o ) 0248 21
3360000 | 0168 0083 oies SN o 0 0192 241
348.0000 0141 0165 0141 0165 0 0 0217 21
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Appendix AT The NORMIN Method (Bore and Spindle)

The NORMIN method was developed by
Hamar Laser Instruments as a way of eom
pensating for laser or target mounting errol
in bore or spindle work. The word is a
contracti ofd Noferft @R
briefly describes the method. It is quite
similar to the four clock readings taken witt
dial indicators, but uses a laser and géar
instead. The NORMIN method is used in
conjundion with simple fixtures and tgets
that allow inexpesive, precision measure
ment. The target/fixture is set in the bore o
spindle in the NORMal position (cable
down) and theeadingsare recorded. Then
the target/fixture is rated 180 degrees to
the INverted (cable up) pdiin, and a
second set of readings istailmed. The two
sets ofreadingscancel out centering errors
and provide a very acrate result.

There are three centers involved in bore
alignments: the True Bore Center, the Targ
Center, and the Laser Reference Centerlin
If mounting fixtures were perfect, the Targe
Center would be located at the True Bore

Center, and if perfectly aligned, the True

The NORMIN Method
The Relationship of the Three “Centers”

You are seeking the bore center relative to the laser beam (TBM).

The readout information provides the target center relative to the laser (TSCE).
The NORMal reading is taken with the target cable down.

The INverted reading is taken with the target cable up (180°).

. True Bore Center
‘ Laser Reference Centerline

Target Center

TSCE

. True Bore @
M

isalignment

TSCE

Vertical Axis

The Relationships

TBM = NORMal reading -
INverted reading divided by 2

TSCE = NORMal reading +
INverted reading divided by 2

Target Sensor
Concentricity Error

Bore Center would be located at the laser
beam center. In reality, however, they
seldom line up. An example of the three

centers with respect to one another is shown

in Figure34.

Figure 34 -- Three centers of bore alignm

Two relationships can be calculated from these three centers and two sets of NORMIN readings: the Target Sensor
Concentricity Error (TSCE) and the True Bore Misalignment (TBM). The True Bore Misalignment (TBM) is used when i
is desirable to know the true bore centerline position relative to the laser beam center without fixture errors. Usually, the
laser beam center is where a bore cestteuldbe located, and the TBM shows distuallocation. The Target Sensor
Concentricity Error (TSCE) is used if the operator wants to place the laser beam center exactly in the middle of a bore.

The general rule is: buck in to the TSCE and measure the TBM.
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The readout always shows the displacement betwe
the Target Center and the Laser Beam Center. Wh
the Target Center is not on the True Bore Center, t
numbers and the signs on the readout will change
when the target is rotated because the Target Cen |
is moved to a different location in relationship to the/
laser beam.

. True Bore Center
. Laser Reference Centerline

Target Center

Figure35represents the target in the NORMal il

position, with the cabldown If each square
represents .00ih., the Target Center is .002

higher than the Laser Beam Center (+.00Rand is
.007in. to the right of the Laser Beam Center (+.00
in.).

Figure36 represents the target in the INverted positio
with the cablaip. When the target is rotated, thigns

on the readout are also rotated. Therefore, although = /
Target Center appears to be to the right of and lower

than the Laser Beam CenterHigure 36, the vertical

Figure 3571 Target in the NORMal position

. True Bore Center
. Laser Reference Centerline

Target Center

readings will be positive and the horizontal readings

will be negative. When the vertical TCE is calculated, ?
(NORMal+INverted divided by 2) the Target Center i<

.004in. higher and .00&. to the right of the True Bore
Center in the NORMal position.

The table below shows the calculation of the vertical
and horizontal TSCE values.

Figure 367 Target in the INverted position

NORMal Vertical Reading +.002in. NORMal Horizontal Reading +.007in.
INverted Vertical Reading +.008in. INverted Horizontal Reading -.001in.
Total +.010in. Total +.006in.
Divide by 2 =Vertical T SCE +.0051n. Divide by 2 =Horizontal TSCE | +.003in.

If you place the Laser Beam Center exactly on the True Bore Center with the target in the NORMal position, the readin

will show Vertical +.005n. and Horizontal +.008.
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Appendix B 1 Calculating Bore Diameters

Once the measurements have all been taken, a few simple calculations will provide detailed information on the inter
diameter of thebore. Due to the design of the target and the NORMIN procedure, it is necessary only to know the
reference diameter in order to calculate bore size at each measured point.

To track change in diameter, the user calculates the offset between the target centerbanelcivater (the Target
Centering Error or TCE) for each point measured. When TCEs from two measured points are compared, the differe
between them is an accurate measure of the difference in tmietdirs.

Note: These equations apply &my bore target.

1. Calculate the Reference Diameter TCE (RDT).
The target centering error for the reference location using the NORMIN readings taken at ¢éineedtaration is the
Reference Diameter TQRDT). The formula is:

RDT = Normal Readng + Inverted Reading
2
2. Calculate the Measured Diameter TCE (MDT).
The target centering error for each measured point using the NORMIN readings from each measured point is
Measured Diameter TCBMDT ). The formula is:

MDT = Normal Reading + Inverted Reading
2
3. Calculate the difference in diameter between each measured point and the reference location.
The difference in diameter between each measured point diameter and the reference location diameter. The formul
(RDT - MDT) x 2

Note: If the result of the above formula produces a negative nuraoger than that of the RDT, thehe measured
point diameter is larger than the reference locatioanéter.

To find the actual diameter of each measured point, measure the reference location diameter and use the for
below:

Measured Point Diameter = Reference Location Diameter + (MDT RDT) x 2

Bore Size Measurement
In this application, the offset represents the RDT for the reference location and represents the MDT for each measu
point.

Location Normal Inverted Offset Diameter
Reference Location 0.008 -0.006 0.001 4.500in
Measuring Point 1 0.012 -0.008 0.002 4.498in.
Measuring Point 2 0.004 -0.002 0.001 4.500in.
Measuring Point 3 0 -0.008 -0.004 4.510in.

Measuring Point 4
Measuring Point 5
Measuring Point 6

Reference Diameter TCE (RDT) =Normal Reading + Inverted Reading
2

Measured Diameter TCE (MDT) =Normal Reading + Inverted Reading
2

Difference in Diameter = Reference Diameter + (MDT RDT) x 2)
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Plotting Measured Data

The following chart and calculations are yided to help record, calculate, and plot bore diameter data. The chart can be
expanded to record as many measurement points as are required. Formulas for calcutstinganff diameter are
provided, as well as a sample plot of readout dataHigeee38 on Paget9).

LOCATION NORMAL INVERTED OFFSET DIAMETER

Reference Location

Measuring Point 1

Measuring Point 2

Measuring Point 3

Measuring Point 4

Measuring Point 5

Measuring Point 6

Figure 37 -- Chart for Readout Data

Reference Diameter TCE (RDT)Normal Reading + Inverted Reading
2

Measured Diameter TCE (MDT) Normal Reading + Inverted Reading
2

Difference in Diameter = Reference Diamete(MDT i RDT) x 2)
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in NORMAL Mode

Reading taken
in INVERTED Mode
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Figure 387 Sample plot of readout data
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Appendix CT Remote Buckin

Far
Target

Near
As the distance between the laser and the near target increases witt Laser Target
respect to the distance between the two targets, buokimgthe close  Beam \
method becomes nearly impossible. A special remote procedure has Seurce | __—— |
been developed for these situations. The remote-tougkes simple
A

geometry to make the laser beam parallel to the centerline of the tw«
Make the beam parallel to the target centerline.

targets, and then centers the beam on thatHigere39illustrates how
the remote method works.

Unlike normal buckin, where the laser is pointéalzero on the far
target, the remote procedure has the laser gwiotigh zero to a point
called the "set." The set distance is the offset between the parallel la :
beam and the target centerline. % I

Center the beam on the target centerline.
Figure 397 Remote Buckn

Near Target
Near Target

Far Target

The uncorrected

Laser Far Target

laser beam, the Laser
offset parallel beam Beam
and the set distance Source

Reading Beam

(0.00")

Reading (-.02")

form a triangle. The Zero | SetPoint =
uncorrected laser -(L1/L2 * Far)
beam, the target Set | -10/20 " -.02)
centerline and the Point '('50 1',',02)
distance between +(01 )

the far target center - 10' - 20' -

and the far reading _ . .
form a second triagie. The two Figure 40 - Calculating the Set Point
triangles have the same three an

gles and are therefore geometrically identical {Sgare40).

A relationship between these two triangles can be st:

Stated mathematically, the ratio is Set/L1 = Far/L2. If L1, L2, and the far reading are known, the set can then be
determined by the following formula: Seoint=-1 * (Far reading * L1/L2).

(Note: This is a simplified formula for cases where the laser beam is centered on the near target).

In remote buckn, pointthrough zero to theSet Point This means moving the laser until it reads the set amount on the
other sideof zero from the starting point. In doing so, the sign of the number (negative or positive) will be reversed.
Figure4Oillustrates this by taking sample readings and showing ho8eh®oinis derived. Notice the far reading is a
negative number and tt8&et Poinis positive as you go "through zero," resulting in a laser beam parallel to the target
centerline, but offset by the set distance.

If the calculatedSet Poinexceeds the linear range of the target, (for example, 1{b&1A target has a range of inOor
25 mm)the laser unit itself must be movdyy theSet Poinemount. New measurements must then be retaken for both
targets, and a new set calculated.

Figure41 shows how to move the laser depending upon the sign of the calcsédtBdint (Note: If the laser is mounted
on an L-106A screw lift stand, each full turn of the knob lifts or lowers the standn1@63 mm).
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Set out of range

canter; rafse laser
by sst digtance.

P

Set out of range
above target
center; fower aser
by set distance.

SIDE VIEW

P

| Setout of range to
the right of target
enter; mava lasar
ta the foff by sat
distance.

=P

Set out of range to
the Jeff of target
center; move laser
. | tothe right by set
distance.

TOP VIEW

P

Figure 41 - Moving the laser when the Set Point is out of range of 1
target cell

Once the laser beam is parallel to but offset from the target centerline, center the beam on the near target. The ta
should give the same reading, both number and sign, for both axes (horizontal and vertical). If not, refigure the set
buck in again. In most cases, remote bimckan be accomplished in two or three passes. This method will work even
when L1 is much greater than L2, or when the beam does not even hit the target (in such cases the far reading ce
taken by using a ruler to measure the beam's distance from the target center).

The determining factor for which method to use can be summed up as follows:

1 Use Normal Buckn if the distance from the laser to the first target is less thatneortle of the distance between the
two targets. When using normal buick the rule isZero Near, Point Far. Buck in the laser beam by zeroing it on
the neartarget, and then "pointing” the laser beam using the appropriate adjustment koebiton the far target.
The two steps are repeated until both targets show zero readings.

1 Use Remote Buckn if the distance from the laser to the first target is more thastemtle of the distance between the
two targets, or if normal buek method is not effective. When using remote bugkthe rule is:Point Through
Zero to SetPoint. Zero the near target, determine 8et Point{making sure the sign rrect), and adjust the laser
beam using the appropriate adjustment knobs to point to set rather than zero on the far target. ritepsatif,
until both targets read zero. The laser beam is now bucked in to the reference points defined by the two targets.




Appendix DT T-218T-225L Dimensions(Model 3)
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