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1. Introduction

This document describes the TMT P2 segment actaatboutlines the assembly
process. The objective is to identify the impottsteps and the overall assembly
sequence in order to scope the task, and is intefudeise by an experienced mechanical
engineer or mechanical technician. It is not ideghto be a formal or complete
procedure for production, although it could sersehe basis for such a document, which
would nominally be written by the production vendor

This document should be read in its entirety piaolpeginning assembly. There is some
minor fixturing identified in the procedure thatlMde required.

In production volumes with appropriate setup, wacgrate it will take less than 2 hours
to assemble each actuator.

These instructions refer to the P2c prototype actuhased on the updated drawing
package of 7-26-2011. It is nearly identical te B2b actuator built in 2010, and
differences from the P2b (and some P2a) photogridgatisliustrate this document are
noted.

All fasteners are metric, except for the ¥"-28 sctieat attaches the actuator end block
to the Digit linear actuator.

This document describes a “right-handed” actuaBubsequent prototypes will also be
right handed. For production, there will be equainbers of right- and left-handed
actuators. The two types are nearly identicalepkéor the housing and some brackets.

Note that the assembled actuator includes seveosgsmagnets: keep the actuator

away from metal (steel) shavings and other smaibfeagnetic items which could be
attracted to the magnets and lodge in gaps indfee\coil and plate damper assemblies.
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Assembled Actuator

e

Figure 1. Assembled actuator.
(The limit switch at the top right, the plate at the lower right, and the spring and disk at the topétt,
are parts of the test setup.)
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Actuator Mechanical Parts

10331952A
10331183E
10329947C
10329948C
10329949E
10329962D
10329963C
10329950C
10329951D
10329952C
10329964E
10329965D
10329953B
10329966A
10329954C
10329955C
10329956D
10329967C
10329968B
10329958B
10329969C
10330589A
10329970D
10329971C
10330590B
10330591D
10329957B
10330594C
10331943B
10331949A
10331948B
10331950A
10331953A
10331954A

10330592C

-100
-101
-103
-104
-105
-106
-108
-109
-110
-111
-112
-113
-114
-115
-116
-117
-118
-120
-121
-122
-123
-124
-125
-126
-127
-128
-130
-131
-133
-134
-140
-141
-142
-143

-132

CASTING_ HOUSING RH.PDF

SAT MACHINED HOUSING RH.PDF
LOWER ARM.PDF

UPPER ARM.PDF

CONNECTING LINK.PDF
OFFLOAD ARM.PDF

UPPER CONNECT BLOCK.PDF
LOWER CONNECT BLOCK.PDF
VERT LINK CONNECT BLOCK.PDF
VC MOUNTING PLATE .PDF
COPPER PLATE.PDF

SPRING BLOCK.PDF

CLAMP BLOCK.PDF

ACTUATOR CLAMP.PDF
TRACKING SCREW.PDF

DELRIN GUIDE.PDF
CONNECTING LINK INNER.PDF
ACTUATOR END BLOCK.PDF

STEEL END BAR.PDF quantity 2
STEEL SIDE BAR.PDF quantity 2
FLEXURE.PDF guantity 2
FLEXURE STIFFENER.PDF quantity 4

CONNECTING ROD.PDF
OFFLOAD ARM- INNER.PDF

VC CONNECT CLEVIS.PDF
ENCODER MTG BRKT .PDF
TRACKING SCREW SLEEVE.PDF
SAT TO SSA ADAPTER.PDF

LS BRACKET.PDF

OFFLOAD PIVOT PIN.PDF
FLEXURE ROD_SSA CONNECT.PDF
ROD RESTRAINT.PDF

FLEXURE CLAMP.PDF

SENSOR BOARD BRACKET.PDF

guantity 2

ENCODER OUTPUT BRKT.PDF (MicroE version)

Figure 2. Actuator mechanical parts.
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Major Procured Parts

Procured mechanical parts

TMT201
TMT202
TMT203
TMT204
TMT210
TMT220
TMT230

4

NEFENMNNDNDN

5/16" Rulon bushing (note 1)

0.75" flex pivot C-Flex ID-20

1" flex pivot C-Flex JD-20

0.5" flex pivot C-Flex GD-20

Lee Spring HEFTY Die Spring LHL 1250B 04
Assorted fasteners, pins, clips, etc.

2" x 2" x 1/2" N52 NdFeB magnet (note 2)

Procured active parts

TMT301

TMT310
TMT311
TMT312

TMT320
TMT330
TMT340

McMaster-Carr Co.

6377K106
98408A132
98380A587
95649A236
6627K13

Note 1
Note 2
Note 3

Note 4

1

1
1

4
2
2

25
2

UltraMotion Digit linear actuator D-A.083-HT17-3.5-/4

MicroE version
MicroE Systems MII linear encoder, M115830-AB-16384-1-1-0

MicroE Systems MIl scale MIIL18 (note 3)
MicroE Systems ATMII5000-S-US SmartPrecision Aligamt Tool (note 4)

Voice-coil actuator, H2W NCC15-24-050-1R

Stepper motor NEMA15, Anaheim Automation 15Y202S-LW4 or similar (this is a
double-shaft motor: single shaft is ok)

Limit switches, Hall sensor IC, and sense magnets (not required for prototype)

part numbers for selected items; equivalents can be used

Rulon-J flanged bushing, TMT201, 5/16" ID, 3/8" OD x 1/2"

Retaining clip, 5/16", for offload pivot pin

Dowel pin, 5/16" x 1.5", 416 SS, for spring block

UHMW Polyethylene (UHMW-PE) washers 0.32” ID, 0.57" OD

PEEK flanged bushing,1/4" ID, 5/16" OD x 1/4" for snubber tracking screw

For production quantities, it will likely be less expensive to fabricate the bushings from
Rulon J stock, or do a volume buy from a plastics house like TriStar.

If N52 is not available, contact TMT about substituting N50 (-> 6% lower damping)
While only one scale is needed per actuator, the scales are inexpensive and some
spares should be purchased in case of damage during installation.

This is a electronic interface for aligning and testing the encoder, either standalone, or
attached to laptop using free software from MicroE.

Figure 3. Major procured parts.
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The actuator annotated with the machined parts

IIMT-lOO housing &
MT-101 housing machining

[TMT-104 upper arm| [TMT-112 copper plate]

MT-108 upper
connect block ¥
Output encoder bracket
(TMT-144 or -132, dep. = &
lon encoder model) \‘A

SSA mounting bolts

MT-113
spring block

TMT-134 offload
pivot pin
TMT-125
connecting rod!

r

iconnect block

TMT-109 lower i

MT-105, -118 connecting link outer, inned

MT-114 actuator clamp block]

MT-115 actuator clamp|

MT-121 steel end bar|

MT-122 steel side bad

MT-127 VC connect clevis |

MT-117 Delrin guid

MT-106, -126 offload arm outer, innerf

MT-116 tracking screw|

MT-130 tracking screw sleevel

ITMT-123 flexure &

[TMT-124 flexure stiffener|

MT-110 vertical link connect bIockI

MT-120 actuator end blocki

TMT-103 lower arm|

'TMT-128 encoder

mounting bracket

|TMT-111 VC mounting plate|

Figure 4. Annotated actuator with machined parts.
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Not shown:

TMT-131 SSA adapter bar
ITMT-133 limit switch bracket
ITMT-140 output flexure rod
ITMT-141 rod restraint tube
TMT-142 flexure clamps

[TMT-143 sensor board bracket




The actuator annotated with the procured parts

’TMT-SlO encoder & TMT-204 GD-20 (1 of 2)

ITMT-311 scale (attached to upper connect block)|

iTMT-301 linear actuato

ITMT-230 magnets (inside assemblyj

[TMT-210 spring (1 of 2 e

'TMT-201 Rulon bushing
(10of 4)

ITMT-310 encoder (underside of bracket)

— — not used for P2c

ITMT-311 scale (attached to copper plate)
-not used for P2c

[TMT-320 voice coil actuatof

>

TMT-202 ID-20 (1 of 2,
ITMT-203 JD-20 (1 of 2,

I;TMT-330 stepper moto

>

Figure 5. Annotated actuator with procured parts.
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2. Assembly process

Please refer to the annotated pictures above émtiitcation of parts. For several of the
steps, it may be convenient to mount the actuadrcally on a bracket using the SSA
mounting bolts as shown in Figure 4.

2.1. Assemble the magnetic damper

WARNING. The magnets to be installed are very powerful. ey are attracted to
each other and to steel parts with >100# force ahert distances. Wear leather
gloves when handling and installing the magnets. d¢ extreme care not to get
magnets near steel parts or work surfaces, other ngaets, or each other, until they
are installed in the enclosure (which closes the rgaetic circuit).

Assemble the steel magnet enclosure from side aaglates (TMT-121, -122). Four of
these screws are not accessmle after assembdgdiom that they are tlght

.__;... )"- o }'

Insert the magnets (TMT-230). The magnets are meauone to the bottom plate, one to
the top plate, with their poles aligned (e.g. théoNS) pole of the bottom magnet and the
S (on N) pole of the top magnet face the gap, abithhe steel flux return were not
present, the magnets would pull themselves together

They are centered 5 mm left of the centerline (2@.5 mm from the inner end plate;

30.5 mm from the outer end plate) to allow cleaeafac the connecting link between the
magnet and outer end plate, as shown here in fegrdded actuator:
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Clearance for
connecting link

Figure 7. Damper clearance for connecting link

The magnets are usually shipped from the manufactua stack with plastic spacers
between magnets. We built a simple aluminum tooké&parating and inserting the
magnets, described below. Other assembly procassgmssible.

Use the magnet jig to remove a magnet from thekstac

Figure 8. Magnet jig.
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...and push it into the magnet enclosure, wherelitbgistrongly attracted to the bottom
plate.

Figure 9. Magnet assembly I.
You can see in the photo an annular square plastgpacer which separates the magnets in the stack.

Flip the magnet enclosure over, and also the magjaek, and install the other magnet so
that the poles are aligned as described above.alp&estic spacer, slightly thinner than
the gap, to keep the magnets apart until the secw@aphet is in contact with its plate.

Figure 10. Magnet assembly Il
The white semi-circular object is a plastic spaceto keep the magnets apart during assembly
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After installation, the attraction of the magneidtie steel plates will keep them in place
in the assembly, but will allow for slight transtats to set the location of the magnets
relative to the centerline. For the prototypesuse the magnets with a wicking adhesive

like “green” Loctite 290. (For production, a slegt adhesive would be used between
the magnets and the plates).
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2.2. Install the voice coil and damper

Install voice-coil magnet assembly (TMT-320) argdntounting plate (TMT-111) into
the housing (TMT-100, -101). Be sure the magns¢mbly is fully seated in the
mounting plate. Be careful in handling the magrsstembly, as it includes a strong
magnet.

2k

Figure 11. Voice coil.magnet assembly.
(You do not have to attach the encoder bracket, skam in the upper left hand corner, yet.)

Assemble connecting links (TMT-105, -118), coppletg(TMT-112), voice-coil clevis
(TMT-127), and voice-coil coil assembly (TMT-320Note the clocking of the voice-
coil, so that the wires exit as shown in Figure TRjhten only one screw to clamp the
copper plate. After aligning the copper plate, reenthe screw shown loose on the left
side of the picture. Tightly connect the voicel toithe clevis (these screws are not
accessible after further assembly, so confirm dreytightened), but only hand tighten
the clevis screws that mount it to the copper plate
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Figure 12. Connecting link assembly.
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Install the connecting link assembly and the magssembly into the housing.

Figure 13. Installing the connecting link and ma

gét assemblies. (There is no hole in the steel @at
for the P2c prototype).

When attaching the magnet assembly to the housimig, it symmetrically (left and right
sides) at the inner end to take up any castingarea. Otherwise the casting could crack
when the mounting bolts are tightened (requirechghickness ~0.1 mm). Tighten
securely.
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-

.

-

Figure 14. Shimming the magnet assembly.

Center the copper plate, and insert the seconevsehgch holds it in place. In order to
accurately align the two vertical links, use a Yaive| pin (or a »2” flex pivot) in the flex
pivot holes in the vertical links; tighten one cfastrew, and snug up the other clamp
screw to remove any radial clearance. Tightenwedopper plate screws. Only hand
tighten the clevis screws at this stage. Remoeé4hdowel pin when done.

2.3. Install the four-bar linkage

Note 1 for flex pivots The flex pivots should be installed with theemtiations indicated
in the figure, below.
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Figure 15. Flex pivot orientation.
Use the orientations indicated by the bearing illusations above and below the photograph.

Note 2 for flex pivots Installation of the (steel) flex pivots into tf@uminum) arms

and housing will be easier if emery cloth is usedhamfer the sharp edges at either end
of the cylindrical flex pivot housings. Use comgsed air or similar to clean the
bushings after this step.

Install the upper arm (TMT-104) and the two flexqis shown (1" upper flex pivot
[TMT-203], %2” upper flex pivot [TMT-204]), but doat tighten any flex pivot clamp
Screws.
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Figure 17. Installing the vertical link connectingblock; only one of four screws is shown)
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Lay the actuator horizontally, and install the lovaem (TMT-103) and the two
corresponding flex pivots (1" lower flex pivot [TMZ03], %2" lower flex pivot
[TMT-204]), but don't tighten the flex pivot clanggrews yet.

i f’-,_.,
Figure 18. Installing the lower arm.

Insert the dowel pin axles into the spring block{-113), and install them such that
they protrude 20 mm from the outside of the blatle owel pins must not intrude into
the clear hole through the spring block). Use ltectype 290 (“green”): general
purpose wicking grade) on the clamped sectionmg.[dDo not get any Loctite on the free
secion ofthe pins.

Figure 19. Installig the dowel pins.
(While shown in the photo, the springs and washerre not attached at this stage.)
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Assemble the spring block with its dowel pins, sgsi (TMT-210), upper and lower
connect blocks (TMT-108, -109), and connecting (Bl T-125) on a flat surface.

Tightly torque (use a T-handle hex wrench) onehefttvo screws on the connecting rod.
Lightly clamp all blocks to the flat surface togadithe blocks (a shim may be required
under the spring block), and tightly torque theoselcscrew. The upper and lower blocks
must align accurately after torquing the screwttigtas well as the spring block.

- %
#

'
,,,,,
y 0! 5\

---------

"
a

- SO
Figure 21. Spring block assembl I.
(Clamps on the upper and lower blocks not shown.)

Install the offload pivot pin (TMT-134) in the aettor housing, center, and secure with
two M5 set screws. Use Loctite (type 290 (“greeggneral purpose wicking grade) on
the clamped section of pins. Do not get any Ledatit the free section of the pins.
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Figure 22. Installing the offload pivot pin.
(The pivot pin adapter shown in the picture is notequired for the current housing design, which is
bored at the correct diameter for the pivot pin).

21 TMT.CTR.TEC.10.087.RELO1



Install the spring block assembly and upper %" fjesot (TMT-202), but don't tighten
the flex pivot clamp screws yet.

Figure 23. Installing the spring block assembly.
(The dowel-pin adapters shown in the picture are riarequired for the current housing and spring
block designs. While not clear in the photograph, @th 1” flex pivots have previously been installedn
the housing.)
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Install the lower %4 flex pivot (TMT-202), but ddrtighten the flex pivot clamp screws
yet.

If this last flex pivot won't install, makes sutestscrews holding the vertical link
connecting block (TMT-110) are still loose.

Position the four-bar linkage in the center ofr@rsge using an M8 screw through the
housing and lower arm, as shown in the photo.
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Insert M8 screw in housing here...

’ ...through hole in lower arm...

...and then out through other side of housing to center
the 4-bar linkage in the middle of its range

Figure 25. Centering the four-bar linkage.

Confirm that the flex pivots are in their neutraheflected) position, and oriented per
Figure 15.

Center the two %" flex pivots in the upper and lowennecting blocks, and tighten the
four screws on the blocks only. Center the twdléX pivots in the actuator body, and
tighten the four screws on the housing only. Dotighten the screws on the upper and
lower arms yet.
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These two screws clamp the outer part of the 1”
No screw flex pivot to the housing
here

This screw clamps the inner parts of the %" and 1”
flex pivots to the lower arm.

These two screws clamp the outer part of the 34"
flex pivot to the lower connect block.

Figure 26. lllustration of the output-side flex pivot clamp screws.
(Lower flex pivot clamp screws shown; upper is sintr.)

Center the two small flex pivots in the connectings, and tighten the four clamp
screws on the links only. Do not tighten the ser@wthe upper and lower arms yet.

-{

This screw, and the symmetric one on the underside,
clamp the outer part of the %" flex pivot to the connecting links.

This screw clamps the inner part of the 2" flex pivot the
lower actuator arm.

Figure 27. lllustration of the input-side flex pivot clamp screws.
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(Lower flex pivot clamp screws shown; upper is sinfar.)

Center the upper and lower arms in the connecimkgaind link block, and tighten the
two small clamping screws on the ends of the arms.

Figure 28. Tightening small clamp screws.

Center the upper and lower connect blocks on thée%pivots in the upper and lower
connect arms. Center the upper and lower armbefi'tflex pivots in the housing.
Tighten the single screw, as shown, in each aat@ato. Confirm that the copper plate

is centered in the gap between the magnets (10.5/nm), and the voice colil within its
magnet assembly. If necessary, loosen the singdevsen the actuator arms, and slide the
upper and lower arms together on the 1” bearings ratighten the screws. Be certain to
slide the two arms the same amount, to avoid twgsthe linkage.
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Figure 29. Large clamp illustration.
Note the unused hole.

Finally, tighten the four screws on the connecting.
Remove the M8 screw through the housing which veasering the four-bar linkage.

Adjust the alignment of the voice coil clevis toximaize clearance over the range of
motion, and tighten those two screws. (Some aadheist is also possible by adjusting the
connecting link, if required).

At this point, all fasteners should have been &ght — this would be a good time to
check.

Finally,
Confirm that the mechanism can move freely withdjolearance and without
any binding or friction whatsoever over its fulhgge of motion.
Confirm that there is equal clearance on both siddlse copper plate, and around
the voice coil.
Confirm that the flex pivots are centered axiadlg.that you can see the gap
between outer and central parts of the flex pivassshown irFigure 30
Confirm that the rest position of the linkage wtitle actuator horizontal is with a
few mm of the position defined by the M8 boltRigure 25; and that at this
position all 6 flex pivots are at their neutral pios. The full range of motion is
+/- 2.5 mm at the output, or +/- 15 mm at the vaioé with respect to the neutral
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position defined by the M8 screw through the hogisind the hole in the lower
arm.

Figure 30. Axial centering of the flex pivots - tk gap between the central and outer parts of theek
pivots should be visible.
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2.4. Install the offload mechanism and motor

Using an arbor press or clamp, install the fouroRWushings (TMT-201) into the
offload arms (TMT-106, -126). Add plastic UHMW wees's over each of the four
shafts, and install the offload arms. Installasther over the end of the offload pivots
pins and then install the locking clips. Verifyattihe offloader arms can move freely.

The number of washers required will depend on theahwasher thickness, which can
vary with the batch. Choose the number of wasttelesave approximately 0.5 mm
clearance between the arms and the housing, amd>xamately 1 mm clearance between
the arms and the spring block.

Figure 31. Detail showing spring clips at end ofe offload pivot pin through actuator housing, and
plastic washers between the arms and the housing €pring block. In the P2c prototype, a stainless
washer is installed behind the spring clip.

Install the stiffeners (TMT-124) to the blade flegs (TMT-123), and then install the
blade flexures. Different-sized fasteners are adexhch end of the flexure to ensure
proper orientation of the blades. Use a single emabhneath the heads of the lower
flexure screws, and use the flexure clamps (TMT)b&heath the heads of the upper
flexure screws (TMT-142 are just square washerB aiab to keep them rotating).
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Don't tighten the flexure end screws yet.

Figure 32. Detail showing the blade flexures andiffeners, washers, and the orientation of the end
block. The L-shaped flexure clamps (TMT-142) replee the upper washers on the P2c prototype.

Install the actuator end block (TMT-120) to the efdhe linear actuator (TMT-301).
When tightening the %4"-28 attachment screw, useemgh on the flats of the actuator
output shaft to avoid putting a torque on the actu@vhich could damage the internal
anti-rotation device).
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4\
Wrench flat

Y»-28 screw to attach
actuator end block to
linear actuator

Figure 33. Installing the actuator end block.

Using an arbor press or clamp, install the plastishings at both ends of the 8 mm hole
in the actuator clamp block (TMT-114).

If the snubber is to be installed, do it at thaget. Instructions for installing the snubber

are given at the end. For the prototype actuaiwstll the snubber to do a fit check, but
then remove it before proceeding.
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Install the clamp block with the actuator clamp (T?15) and the linear actuator, and
hand tighten.

Figure 34. Installing the offload motor.
(See the below for the correct motor depth in thelamp.)

Position the linear actuator in the clamp at aatisé of 41 mm from the bottom of the
motor, and...
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(This motor flange not present
on subsequent prototypes)

Figure 35. Setting the motor height.

...orient the motor so that the actuator end blogkaisllel to the back of the VC
mounting plate, and then tighten the clamping ssrefin final production model
assembly, a simple gauge could be used to locatintar actuator).

Align the flexures so that they are vertical andaplal to each other (e.g., so that the
assembly in Figure 33 is square; in final producaosimple gauge block could be used),
and tighten the flexure mounting screws. Use a @irem the end of the actuator arms to
keep them from twisting while tightening the upperews. Similarly, use a wrench on
the actuator end block to avoid imparting torquesh® linear actuator output while
tightening the lower screws.
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2.5. Remaining tasks

2.5.1. Encoder installation

These instructions are for installation of a Micri@lErcury Il encoder at the output using
the bracket TMT-132.

Detailed encoder installation information is givaerMercury_|I_5000-Installation-
ManualandMercury_|I_5000-Interface_dwat http://www.microesys.conwhich
includes interface dimensions between the encosat And the scale.

Using isopropyl alcohol, clean the outer face @ftipper connect block. Loosely install
the encoder head (TMT-310) on the encoder bradkdii(132), loosely install the
bracket on the housing using 2 M3 screws, and medhka projection of the readhead on
the upper connect block. Remove the encoder braakdtinstall the glass scale (TMT-
311) on the upper connect block, parallel to thipaiushaft. Refer to the interface
drawing, above, for the correct offset of the seaté respect to the readhead. For the
prototype, use double-sided adhesive tape to attechcale (for production, the scale
would be epoxied in place).

Reinstall the encoder bracket on the housing, &gd the encoder visually. Connect the
encoder to the encoder interface (TMT-312), anidfothe instructions in the
installation manual, above, to verify proper aliggmth(this can be done with a laptop
computer connected to the interface, or standalsmg status LEDs on the encoder
interface). The clearances in the through holekerbracket allow adjustments in
encoder position. Tighten the screws when done.
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Figure 36. Detail showing the output encoder mouing bracket.
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2.5.2. Installation of remaining brackets

Install the remaining parts:

-Limit switch bracket (TMT-133), which mounts tcethousing in the P2c prototype; see
Figure 37. The switches and wiring are not reguaethis stage. For production, this
would be replaced by a PCB with pre-mounted swgche

-Sensor board bracket (TMT-143), which mounts edbnnecting link; see Figure 37.
The sensor board is not required at this stage.

-Encoder bracket (TMT-128), which mounts to thediog; see Figure 11. No encoder
mounts here for the P2c prototype — it's only tat#a performance diagnostics; and will
likely be eliminated for production.

——| Limit switch bracket

‘_/—Sensor board bracke

Figure 37. Detail showing mounting of limit switchbracket and sensor board bracket.
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2.5.3. Snubber installation

Snubber installation must be done before the affimator is installed (or the motor must
be temporarily removed). Thread the tracking SofEMT-116) into the Delrin guide
(TMT-117); align the Delrin guide with the tabstire vertical linkage; add a metal
washer, and insert the tracking screw through tl#hings on the actuator clamp base.
Add a washer on top, and install the retainingtauhe end of the tracking screw. Attach
the tracking screw sleeve (TMT-130) to the traclsogew, and connect with a cotter pin.
Insert the shaft of the NEMA 15 motor (TMT-330)tlre sleeve, and attach the motor to
the bottom of the VC mounting plate (TMT-111). drtsan M4 self-locking cup-point set
screw in the sleeve against the flat on the mdtafts

The Delrin guide includes holes for two sense mesggnehese do not need to be installed
for the prototype.

2.5.4. SSA adapter bar attachment

This bar (TMT-131) attaches to the back of the @ty and is used for mounting the
actuator to the SSA. Do a fit check, but do ntadt it for the prototypes; it should be
delivered with the actuator.

2.5.5. Output flexure rod and rod restraint tube

These (TMT-140, -141) attach to the actuator outfa a fit check, but do not attach
them for the prototypes; they should be deliver@t tine actuator.

2.5.6. Actuator marking

Mark each actuator with a unique serial numben gfoduction, a numbering scheme
will be provided.
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Appendix — instructions for installing the Renishawencoder (not used in this
version)

These instructions are for installation of a ReawgT ONIC encoder at the output using
the bracket TMT-144 (instead of TMT-132). Detaitmttoder installation information is
given ininstallation guide: TONIC™ T1000 RGSZ encoder sysét
www.renishaw.comwhich includes interface dimensions between tiewder head and
the tape scale, as well as encoder pin-outs forBhvepower necessary for testing
encoder alignment.

Using isopropyl alcohol, clean the outer face @ftipper connect block. Loosely install
the Renishaw encoder head (TMT-310) on the endardeket (TMT-144), loosely
install the bracket on the housing using 3 M3 seteamd outline the projection of the
readhead on the upper connect block. Remove tledenbracket, and install a 25 mm
length of self-adhesive encoder tape (TMT-311)lenupper connect block, parallel to
the output shaft, centered on the projection oetiheoder head.

Loosely reinstall the encoder bracket on the hausldsing the green spacer provided
with the encoder, align the encoder to the tapbussrated in the TONIC Installation
Guide, and tighten all five screws. Note thatlihecket includes a threaded hole for a set
screw that can be used to adjust roll, and clearanthe through holes in the encoder
head and in the encoder bracket allow adjustmepitcti and yaw.

Apply power to the encoder, and verify encoderratignt and operation following the
instructions in the TONIC Installation Guide.
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