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2, FURFPOSE :
.4

- MECHANICAL SUB-ASSEMBLY #1 3.4 %7

[P

E‘éq"ag‘q@ "( St

s baF Tt on e e b?irlnq.

spindle, and pu??ey onto (the Twiggy drive chassis.

R e SRR

REFERENCE DOCUMENTS: = Bill of Materia]s,

psn

&£53

m
[

AUTPMENT REQUIRED: i g

standard aaiembl, work bﬁnch o
standard assembly :tgoi f .
pulley puller o : -
table mat = ‘ i
pulley pres

D S ORI W

R W Wk

'Hkro #du—gzw—ﬁﬁ

N LA LI RS R L R N )

- small bin .
.7 medium bin (Akro BZ-2Z8-1) .
.2 large bin (Akro #38-248)
S tage me e - e e
.18 rubberbands Y
‘ Y .
. ;-

PART_NO.

Z.4 MATERISLES REQUIRED:
3.1 flanged bearing, Twiagy 5 -B 88— B@BH
5.2 machined chagzsis, Twiggyr e tHRE-AES
3.3 pulley,Twiggy 215~ quu
S.4 spindie assembly SaB-3S688
3.5 spring washer 8?9—@@12
= FREFSRATION FROCEDURE: ) ) xj,
a.l Gather at least & bins and fill them with cha
&L 2 Larout the work it:tion according ta Fig. 1
L
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> a ASSEMELY FROCEDURE: e R . o e
F.1 Bearing Installation:

Z.1.1 Place & bearing wifh if: flange down cnto the lower
bearing retainer .on the bearlng press. (see Fig. 2.7

7.1.2 Place a bearing wuth lfs +1qnq¢ up orita the ram ﬁin on the
maving post on the uppﬁr pqrt of the press. (It is held thefe
by & magnet.? -

7.1.3 Turn the chassis bnttaméiidé”up'féé shown ini Fig: 2y and
place it on the press so that the spindle hole is located
over the bearing on the lower bearing retainer. .

7.1.4 Bring the moving posthaﬁg]B? rotating the press handle until
the bearing on the moving post is jnserted into the spindle
hole. Maintain a constaht downward pressure until the press
stops. The bearing @saqu installed,

7.1.5 Raize the moving post -and. rﬂmoue *he chiassis from the nrns=.
Check the bearing flanges to make" sure they are sgquare
and flush in the chaiins; - o -

- o

P
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—

7.2 Spindle Installation:

7.2.1 Elide a spindle through the upper bearing (See Fig. Z.»

until its shaft projects fully cut the lower bearing.

-

Pulley Installation:

L]

7.3.1 Flip the chasszsis so that the bottom—side faces up while
holding the spindle in place. Slide a spring washer onto
the spindle =haft so that the curve of the washer faces up.
Make sure there is only one spring washer inctalled. (See
Fig. 4.2

Sy’
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FIGURE 5. THE INSTALLATION OF THE PULLEY USING
) THE PRESS
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Place the chassie bottom-side up on the pulley press.
(See Fig. 3.2

Flace a pulley onto the spindle shaft on top of the spring
washer, and be sure the pulley is centered on the tip
of the shatt. ‘

Activate the press by exerting pressur
both activator Knobs on the press base.
Maxintain the pressure until the press go
and wait 2 more seconds before releasing
Knobs. When the press has returned to it
position, remove the chassis.

simul tanseously on
{Zee Fig. 5.7

es down fully,
the activator

2 original

7.4 Spindle Inspecticon:

-~

B

bl

(XY}

While holding the chassis in one hand, check the installation
of the spindle by spinning it with the other hand. The pulley
must spin smoothly and freely. Hold the unit next to your =ar,
spin the spindle again, and listen for grinding sounds. If

the epindle does not spin freely, reiect the chassiz assembly.

Hold the chassie so that the top of the upper bearing is
level with your eye. Fush up on the pulley. The zpring washer
should be squeezed and force the spindle to move up. The
bearing may alsoc be lifted, but if must return to its
criginal position when wou stop pushing. If the bearing stars
up, reject the chassis assembly.

Attach a rubber band to a tag, write wour initials,
chassis number, and the date on the tag, and atiach
it to the chassis at the left front section of the

chassis. (See Fig. 3.2
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TWIGGEY MANUFACTURING INSTRUCTIOMS

1.4 TITLE: TWIGGEY - MECHAMICAL SUEB-ASSEMBLY #2a
1.1 PFart NMo.: 844-6242
1.2 Latest Revision: Zept. 1983
2.8 FURPOSE: This procedure describes the
motor, Kick-out body, rail clampe, D.C.
spring onto the Twiggy chassis.
. A EEFERENCE DOCUMEMTS: - Bill of Materia}s, psn &532-
a8 EQUIPMENT REQUIRED:
- 4.1 standard aszembly work bench
4.2 standard assembly stool
3,3 four—-socket electrical power strip
4.4 table mat (H3IMES1 ‘
4.5 pneumatic screwdriver set &t & in-lbs. torque
4.4 tweezers
4,7 small wire cutter, (Erem S{ZE>
4.8 small bins (AkKro #28, Z2Z26-2)
4,7 medium bins fakro #236-12
o.8 MATERIALS REQUIRED: PaRT MO,
5.1  kick-out body S15-Seaz2
5.2 Kick-out spring Fra-gaas
5.3 Kick—-out plate SES-GESE
5.4 rail cilamp 365-6168
.3 screw, HEA-3Z X 1.4,
Cross recess pan head aaa-1:564
5.5 D.C. motor drive 2ee-001 1
5.7 azcend spring 37a-pel1a
.3 stepper motor SEa-Raas
3 FREFARSTION FROCEDURE: Hone

mator,

Si15e.

|—‘:g
-,

installation of the stepper
and ascend

|:_||):r._v-~r4r-HHHo-4
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LEAD SCREW
COARSE THREADS

(REAR OF MOTOR)

—— e -
-

FIGURE I, THE INSTALLATION OF THE aSTE'PPER&: DC
MOTORS (TOP VIEW) | '
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£ BSSEMELY FROCEDURE:

7l Stepper Motor Incstallation:

7.1.1 Turn the lead screw through the stepper motor until only
1 in. of coarse threads are visible at the rear of
the motor. (see Fig. 1.2

7.1.2 Put two screws (&-32 X 179 in.?» intoc the motor and place the
stepper motor against the rear of the chassis as shown in
Fig. 1. Make sure the wires are pointed down.

7.1.3 Tighten one screw a few turns, but not completely tight.
Fully tighten the second screw using the prneumatic
screwdriver set at & in-lb. Tigkten the first screw
to & in—-lb.
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FIGURE2. THE KICK-OUT BODYE
KICK-OUT SPRING
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FIGURE 3. THE INSTALLATION .OF THE
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7.2.1 Attach the hook-end of the Kick-out spring into the
Kick-out body as shown in Fig. 2.

7.2.2 wAttach the circle-end of the Kick-out spring to the
chassis, and slide the Kick—-out body into the slot
ag shown in Fig. 2.
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SCREW_——\\\‘x? | KICK-OUT PLATE

CHASSIS
(FRONT)

e i

CHASSIS
(REAR)

‘
DETAIL A
SCALE: NONE

~-SHORTER DISTANCE FROM '
HOLE FACES FRONT OF CHASSIS

FIGURE 4. THE INSTALLATION OF THE KICK-OUT PLATEW/
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7.3 Kick-0Out Plate Ingtaliation:

7.3.1 Put a screw (&4-32 X 174 in.) in the Kick-cut plate and place.
the plate on the chassis above the Kick—-out body as shown in
Fig. 4. Be sure the edges of the plate are szquare
with the chassis and in accordance with the note below.
vSee Fig. 4.) Tighten the screw using the pneumatic
screwdriver set at & in-1b.

*#%x NOTE == The Kick-out plate has & hole located closer to cne edoe

of the plate than the other edge. The side of the plat
that has the shorter distance between the haole anmd the
piate-edge must be positioned towards the front of the
chassis,

L Ol Y]
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ay Sub-fzsem. HZa
7.4 Rail Clamps Installation:
74,1 Put a screw in each of the four rxil clamps and light
attach each one to a Y-groove on
Fiaq. 5. Turn 2ach screw only four
7.9 D.C. Motor Installation:
.31 Flace the D.C. motor on the chass
Make sure the wires are out over
7.3.2 Hold the motor in place and install the screws thro uuh

T
0
lin]
m
o

the chassis as shown

1w
in

turns; do not tighten.

iz as shown in Fig.1.

the edge of the chassis,

.LI

the bottom of the chassis. Tighten one screw f&-32 ¥
a few turnz, but not completelw tight. Fully tighten
second screw using the pneumatic screwdriver set at

4 in-lb. Tighten the first screw

to & in-lb.
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FROG LEG

ASCEND
SPRING

Z—— CHASSIS

FIGURE &, THE INSTALLATION OF THE ASCEND SPRINC;
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7 iggr Sub-®issem. HIZA Page
'
f.¢ Ascend-Spring Installation:
7.4.1 Attach one end of the ascend spring to the notch
in the ascend spring post on the chassis. (See
Fig. &.> Push the other end through the opening
in the chassis so that the spring iz hanging
straight down from the post.
L
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TWIGEY MANMUFACTURING INSTRUCTIONS
1.8 TITLE: TWIGEY - MECHAMICAL SUB-&SSEMBLY #ZE
.l Part No.: 844-8243
1.2 Latest Revision: Sept., 1933
2.8 FURPOSE: This procedurs describes the inz=tallation
and dual-switches onto the Twiggy chassis.
2.4 REFEREMCE DOCUMENTS: - Eill of Méteria]s, prn 4S53-5154@.
4.6 EQUIPMENT REQUIRED:
ny 4.1 standard assembly work bench
- 4,2 standard assembly stool
4,2 small bins (Akro #28-226)
4.4 medium bins (Akro 8B3B-228)
4.3 Frreumatic screwdriver, set at & in.-1h
4.4 #1 Phillips screwdriver
4,7 222 in. hexdriver
4.5 tie-wrap gun with multiple settings
=.4 MARTERI®LS REQUIRED: ‘ PaRT NG,
S.8 optical switch,
dual channel, write protect A5Z-5116
Tal optical switch, calibration S$53-5128
5.2 tig—wrap SZa-a82
5.3 screw, #&8-32 X 1.9 in.,
CrOSE rececs GEBa—1 284
Z.9 screw, #E-32 K 398 in.,
allen-head 485-44498
.5 plain washer, #4 SYE-887 4
S8 FREPSESTION FROCEMMJIRE: MNone
-y ASZEMELY FROCEDURE:
a1l Dusl Switch Installation:
Fulal Place =z dual switch on the chassis s shaown in

P}

Fig,

of the calibraticon

i,
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- DC MOTOR

CHASSIS (REAR)
SIDE

DUAL SWITCH
BRACKET

DUAL SWITCH
—-\ .
RIB BETWEEN

TIE-WRAP | '
~— CUTOUTS

CUTOUTS IN CHASSIS

‘:‘ :

 FIGURE 2. THE LOCATION OF THE DUAL SWITCH € TS
WIRING HARNESS (TOP VIEW)

DRAWN BY IOPERAT’ION NO. “TTTLESUB_ASSY_ZB CTWIGGY
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iggy Sub-Assem. HZB Page Z
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and line up the hale in the switch bracket with the hale

in the chassis. While holding the switch in place, insert

& screw (&-32 X 1749 in.> through the bottom of the chassis
and into the hole of the switch bracket. Align the edge of
the switch bracket so that it is parallel toc the edge of the
chassis. (8ee Fig. 2.2 Tighten the screw.
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FIGURE 3. THE TIE-WRAPPING OF THE DUAL SWITCH
WIRING HARNESS. (BOTTOM VIEW)
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FPlace the wires near the base of the switch bracket and down
through the rectangular cut—-out inm the chassis in front of
the switch. Using a tie—wrap gun set at 5.5, tie-wrap the
wires to the rib between the rectangular cut-outs, so that
the wires run along the bottom of the rib. Be sure the
vellow wire is closest to the chasziz wall, {when the wire
harnese is viewed from the bottom—side of the chassis.?

tSee Fig. 3.2
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TIE-WRAP

B CUTOUT IN
/—CHASSIS

\—BROWN WIRE ]

CAL!BRATION——/
SWITCH '
i
\;l ROUND HOLE
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CHASSIS
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SIDE

FIGURE 4. THE TIE WRAPING OF THE CALIBRATION 4
SWITCH (TOP VIEW) .
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Calibration Switch Incstallation:

Sub=-aA
» 2
'
r
7

l"-‘l

P

[FY]

1

ra

Flace a calibration switch on the chassic as shown in

Fig. 1, and line up the center of the slot in the switch
bracket with the hole in the chassiszs. Place = plain
washer on an allen-head screw (&4-32 X 378 in.) and insert
them through the bracket and into the hole in the chascsis.
Turn the screw four times, but do not tighten it.

Extend the wires to the chassic wa
side of the round hole in the chas
the brown wire iz closest to the ¢

11 and along the cpposite
sis. (See Fig. 4.2 Be sure
fassise wall.

Push the calibration switch towards the front of the chassis
as far as possible and tighten the szcrew.{See Fig.4.) Using a
tie-wrap gun set at 2.5, insert & tie-wrap through the round
hole and the square cut-cut, and tie-wrap the wires there.
Insert the wires through the cut-out next to the round hole.
Loosen the screw, slide the switch to the other extreme of the
=lot, (towards the rear of the chassis,) and tighten the
SCrew,
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TWIGGEY MANUFACTURING INSTRUCTIONS

TITLE: TWIGGEY - MECHANMICAL SUB-ASSEMBELY #3A
1.1 Part Mo,: 8&4-02449
1.2 Latest Revision: Sept. 1783

FURFOZE: This procedure describes the instaxllation of the

head—-carriage, guide raile, and media support

cnto the Twiggy chassis,

2.8 REFERENCE DOCIMENTS: - Bill of Materials, psn &353-51356

4.8 EQUIFMENMT REQUIRED: Ty
4.1 standard assembly work bench 1
4,2 standard assembly stool 1
4.3 table mat, (H3MESI1D 1

- 4.9 tweezers (Erem #HOG 1
4.5 small bin (Akro #36@,226-2) &
.4 mediom bin (Akro B2Z6-12 =z
4.7 Prneumatic screwdriver, Posidrive #1 bit set

at & in-l1b. 1

4,3 torgue wrench set at 3 in-—-oz. i
4.% T.L.C., grade 22 i

T MASTERIALS REQUIRED: PART MNO. ET .
3.1 wire clip SDE-B803S 1
S.2 head-carriage assembly S3Z—-8E0 8 i
5.3 guide rail SEE-8a9e z
.9 anti-backlash spring B78-0@a87 1
5.5 flathead screw, #4-48 X 1.9 d@s—-2484 1
I & Twiggr disk support L 285-84817 i

L. 8 FREPSRATION PROCEDURE::

A 4

&

1

Lavout work station according to Fig. 1.
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FIGURE 2. THE INSTALLATION OF

THE HEAD CARRIAGE SHUTTER

(TOP VIEW)
HEAD CARRIAGE ASSY :
\ FRONTYT
- . HEAD
REAR HEAD. CONNECTOR
2 PLACES

CONNECTOR

- TEMPERATURE*

TAGS -_‘\\\\\\‘\~
LEAD SCREW _
COARSE THREADS

. . T
—ANTI-BACK r

2
— STEPPER MOTOR ‘9"'gr L//’////1 LASH SPRING

~BLOCKS

LEAD SCREW
CHASSIS \ FINE THREADS

(REAR SIDE)
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.8 Ee5EMBLY PROCEDURE:

Y1 Ingpection and Head-Carriage Installation:

7.1.1 Place the Twiggy chassis on the work table in the position
shown in Fiag. 2. Withgut touching the fime threads, turn the
lead screw in the stepper motor so that only +fine threads

are visible at the front of the motor. (See Fig. Z.7

7.1.2 Remove the temperature tags from the head-carriage
assembly.

7.1.3 Gently gather the head cables connected to the .
head-carriage assembly and carefully place the assembly onto
the chassiz as shown in Fig. 2. (Be very careful not to
damage the alien or the cables.?

%% NOTE #*®% Be wery gentle whenever handling the head cables.

The cables are very sensitive and delicate, and the
zlightest snagging would make the head unusable. The
entire assembly would then have to be rejected.

-

7.1.4 &ttach one end of the anti-backlash spring to the spring
anchor on the head-carriage. Attach the other end of the
zpring to the anchor on the chassis as shown in Fig. 2.
Lower the head-carriage onto the chassis so that the
slaots in the carriage are positioned behind the front
chassis U-blocks.

7.2 Guide Fail Installaticn:

Fe2el Make sure the guide ral]E are teflon coated. Slide a guide
rail through a YV-arao in the chassi=z and through the slot
in the head—carriage as shown in Fig. 2. Make sure ezach end
of the rail is flush with the =dge of the chassis. Insert
the second rail in the same way on the other side of the
head-carriage.

F.2.2 Lift the rail clamps cowver the ends of the rails,. Make sure

: the clamps are in their recessed slots, perpendicular o
the railz, a&nd not codked. While holding the guide rails,
tighten the s=crews in the rail clamps using & pnuemat o
sCrewdriver set st & (in-lb.

-
exe MNOTE *¥=* 14 wou locszen a rail ¢lamp after it has been
tightened, do not re—use the same clamp, Use 2 new
ore and discard the old cne.
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Kick-0Out Body and Carriage Movement Inspection:

~J

*xx MNOTE **%

L4

P

-

ra

Fush the Kick-out body towards the rear of the chassis
until it locks. Being careful not to touch the heads,
slowly move the head-carriage back to eject the Kick—-cut
body. (Be sure that only the finme threads of the stepper
motor lead screw are wisible at the front of the motor.:
If the kick-out beody does not catch or eject, reject

the chassis assemblyw.

Alwars move the head—tarriage aently and slowly.
Moving the carriage too fast can damage the alien.

When released, the head carriage must slide freely to

the front of the chassis. I not, remove the rails, clean

them, and recoat them with teflon. The shutter must alsec

loosen the screw, slide the calibration sensor away +rom
carriage, and tighten the screw agxin.

Front—-Head Cable Placement:

Fod.1

-

-
£
.

Fa

Fush the head-carriage towards the rear of the of the
chaseis until it touches the end. (See Fig.3. Be sure
the ztepper motor lead screw is not in the war.) Gentlw
place the front-head cable around the cable hook and

up to the groove on the chassis wall az shown in

Fig. 3. Slide & wire clip halfway into the crocuve =o
that the cable iz completelw under the clip.

Slaowly =lide the the head carriage back and forth

to make sure the cable moves freelw., (I1f necessary,
remove the clip and increase the slack on the cable
=0 that the cable iz placed arcund the cable Rook
but not touching it.) When the cable i= proper
placed, press the wire clip completely cuver the cable
and fully into the chassis groove.

el

pase
through the calibration sensor without touching it. I naot,
the
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Serpent Remoual:

N’
Fare=]
*xx NOTE
-

-

x X ¥

Detach the serpent from the head-carriage by carefully
unlatching the serpent and sliding it off its mounting
pegs. (See Fig. 4.) Do not bend or lose the spring

as ¥ou remove the serpent.) Check the condition of the
serpent’s load-pad, the alien, and the head cables.

If there is any damage to any of these parts, reject
the entire head-carriage assembly.

Insert the serpent and its spring into a protective plastic
bag. Make sure the bag is put into the came bin campar tment
at the conclusion of this procedure as the chassis from
which it was removed.

Each serpent and head-carriage are matched together
as complete units. If either of these parts are rejected,
then both parts must be rejected.



e

DOCUMENT NO.

gioppic computar nc.
i o PAGE ____OF o

-

SCREW

SUPPORT

O

CHASSIS
(FRONT SIDE )

FIGURE 5, THE INSTALLATION OF THE MEDIA SUPPORT

A ol

APPLY GLUE HERE

DRAWN BY
TpFie 7/AR%

EFERITTON 10 [TT1E o JB-ASSY-3A L TWIGGY



-

‘iggy Sub-Aszem.

HM ‘ F

s

in)
]
I

7.6 Media Support Installation:

FEE-TB!

#xx NOTE =®%=

Fut & drop of T.L.C. {(grade 22) in the retzining hole

for the media support and on top of the supporting chassis
mount., (See Fig. S.» Flace the medizx support cver the

hole so that the support projects towards the bottom head.
Insert a flathead screw (4-468 X 14 in.> into the support
and chassis holes, and tighten it using the torguewrench
set at 3 in-oz.

To prevent damzge during storage of the chassis, turn the
lead-screw of the stepper motor until only 1| in. of coarss
threads are visible at the rear of the motor.
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TWIGEY MAaMNUFACTURING INSTRUCTIONS

TITLE: TWIGGEY - MECHANICAL SUB-&SSEMELY #2E

=

lm

et

.1 Part No.: 844-6245
1.2 Latest Revision: Sept. 1783

PURFOSE: This procedure describes the inspecticon and installation of
the froggy onto the Twiggy chassis

REFERENCE DOCUMENTS: = Bill of Materials, p/n $53-515@,

EQUIFMENT REQUIRED: Ty
4.1 standard assembly work bench H
4.Z2 standard assembly staol 1
4.2 table mat, (H#3MES51) ‘ 1
4.4 allen wrench, Xcelite #LN-21 (1/1& in.? 1
4.3 centering tool, (8%6-8211) 1
I, & small bin, Hkro (HZA ,Z2286-20 =
4.7 medium bin, Akro (H238-1) ‘ 2
4.2 magnifying 1amp i
MATERIAL REQUIRED: - PART MNO. QT
Sl frog axle SaEa-na%1 2
5.2 setscrews, #4-32 X 188 in. 430-026848 z
.3 troggy assembly &53-51ze 1
5.4 wire clip 226-0835 1
& FREPARSTICON PROCEDURE @
&l Larout worlk station according to Fig. . Froggyr assembliss
are hung from a steel plate, 1| in. wide and 332 in

]
xttached to the front of the work tzable
ped as shown in Fig. .

thick, that i
shelf. It i=

uion

,..

x;u
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Twiggy Sub-fzzem. HIE Fage Z
A4
7.8 SSSEMBLY PROCEDURE:

#x% NOTE *%= Before beginning this procedure, turn the =tepper
motor lead screw until only fine threads are visibie
at the front of the motor.

7.1 Froggy Inspection:

7.1.1 Make sure the foam on the bottom of the froggy is straight,
and that there is glue on the washer and screw holding
the frog leg bracket.{See Fig. 2.7 Flip the frog leqg
up to the top of the froggyr to make sure the leg is
straight and moves freely. If not, reject the froggy.
Flip the frog leg back down.
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Hold the froggy over the chassis xe shown in Fig. 3
While holding the head-carriage towards the rear of
the chassis, insert the frog leg toe into the toe

sltot located on the side of the head-carriage near

7.2 Froggy Installation:
FIEII
tht-'.:' [’ICI mG’tCll"-
T.2.2

Fartially insert the frog axles intoc the froggr s=o that
the ends of the axles are flush with the outer edge
of the froggy. (See Fig. 3

Line up the frog axles with the holes in the frogar
support arms. (See Fig. 2.2 Insert the axles fully
into the holes.
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Jiggy Sub-—Assem. HIB Fage 4

7.2.4 Attach the vacant end of the ascend spring to the
post on the rear section of the froggy. Releacse the
head-carriage. (See Fig. 4.»

7.2.3 Loosely insert the zet screws (&-32 X .188) for the +frog
axle into the froagy support arms. (See Fig.Z.?> Insert the
centering tool onto the spindle. Slowly move the head-carriane
back and forth and make sure the post on the centering tool
glides smoothly into the hole in the front of the froggy.
(If not, move the froggy on the frog axles until it doess.’

~J
[
Or.

While haolding the froggy down on the centering tool and
malKing sure the frog axles are Ffully inserted, tighten the
zet screws on the frog axles. Release the froggy and
remove the centering tool.
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£33 Rear—-Head Cable Placement:
7.3.1 Fush the head-carriage towards the front of the chassis
until it touches the end.
732 Gently place the rear-head cable along the top of the chassisz
arm located next to the dual switch, as shown in Fig. &.
Be sure the cable’s loop is short and placed to the zide of
the chassis arm closest to the head-carriage. Slide a wire
clip over the cable and halfway into the chassis groove.
7:.3.3 BSlowly elide the head-carriage back and forth to make
sure the cable moves freely and is not strained. When the
cable is properly placed, press the wire clip fully into the
chassis groove. ‘
¥x%x NOTE =% Turn the lead screw of the stepper motor
counter—clockwise until only» 1 in. of coarse
thread is visible at the rear of the motor.
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TWIGGEY MANUFACTURIMG INSTRUCTIONS

1.8 TITLE: TWIGGEY - IN-PROCESS QUALITY ASSURAMNCE - MECHANICAL INSPECTION
1.1 Part Ho.: B&4-0224
1.2 Latest Revision: Sept. 1983

2.6 FURFOSE: This procedure describes the installation of the clamper and

the serpent ontc the Twiggy chassis, and the in-process
mechanical inspection of the Twiggy drive.

LY

.8 REFEREMCE DOCUMEMNTS: - Bill of Materials, psn &53-5156.

4.8 EQUIFMENT REQUIRED: AT
4.1 standard assembly waork bench 1

_ 4,2 standard assembly stool i

- 4.3 <standard table mat, #3MBSI 1
4.4 =mall bin, Akro $#38,226-2 {
4.5 medium bin, Akro #238-1 i
d.&  large bin, AKro #I0-248 i
4.7 =mall needlenose pliers 1
4.2 centering tool i
4.7 bilank diskette 1
d.18 magnifr»ing 1amp 1

.8 MATERIALS REGUIRED: PART NO.: oTY
S.1 clamper assembly 335144 i
5.2 Twiggy assembly A53-5135@ 1

=R FREFARATION FROCEDLURE: MNone

T.0 GUALTITY ASSURANCE PROCEDURE:

#=xx PUOTE ##=% Before beginning this procedure, turn the stepper
o motor lead screw until only fine threads are
bt visible at the front of the motor.

sl Inspection:
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@.&8.~In Process ‘ Fage =

7.1.1

Inspect the head cables and the wiring harnesses for damage.
Make sure the wires connected at the rear-head, and pin
connectors are not brokKen or their insulation damaged. Make
sure the cables are correctly routed through the chassis.

Make sure all of the screws in the top and bottom of the
chassis are installed in the proper places and are tightened.

FPush up on the pulley to make sure there ic a small amount
of movement in the zpindle shaft and onlw one washer
installed next to the pulley. Spin the pulley to make sure
it spins freely,

Inspect the D.C. and stepper motors for correct instzllation.
Make sure the mounting screws are tight and the wires are naot
damaged.

Inspect the dual-switch and the calibration switch for proper
installation. Make sure the mountinQ screws are tight and the
brackets not cocked. Inspect the zwitch wires for damage

and correct routing.

Inspect the Kick-out body for proper instxllation. Make zure
the mounting screw is tight and the Kick-out plate is
inztalled with the correct side facing the front of the
chassis. (See section 7.3, sub~assembly procedure H2/,2

Make sure the Kick-out spring iz connected to the Kick—out
body and the chassis, and that the bady moves freely.

Inspect the frog leg and foams on the froggr assembly for
damage and proper installation. Make sure the foam on the
frant of the froggr extends to the fromt of the medis
support plate. Make sure the alien is not bent amd that

i -

the rear-head pad i=s not damaged and contacts the rear
squarely as the head-carriage ic moved.

head

Make sure the aszcend spring is attached to the froggor and the
chassis. Make sure that the froggy axles are properiy
installed and their zet zcrews are tight. Check for excezsiuve
side movement of the froggy om the froggy axles. Press the
trogoy assembly down to check for smooth and free movement .
Inspect the head-carriage zssembly for proper installatiocn.
The guide rails must not extend bewond the chassis, and thea
rail clamps must be tight and not cocked. Carefulis mous the
head-carriage on the rails to be sure the motion iz free &no
smooth, and that the anti-backlash spring returms the
carriage to the front of the chazsis.

Insert the centering tool into the spindie to make sure the
spindle iz not deformed. Make zure fhe trogogr (s centered oo
pushing it down onto the post an top of the centering

tool . Remoue the centering tool.,
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“riggy @.A.-In Process Fage 3
.2 Clamper Installation:
Fe2.1 Flace a clamper onto the spindle so that the bearinag
iz facing up. Lower the froggy over the bearing and clamper
to center them by moving the head-carriage towards
the front of the chassie. Gradually press the frogar onto
the clamper until it locks into the froggyr.
7.3 Serpent Instaliation:
?.2.1 Check the head load pad on the szerpent for damage or loose
fibers.
7e3.2 Carefully insert the serpent spring onto the post on the
serpent behind the mounting hales. While holding the
head-carriage near the middle of the chassis, carefully
insert the spring into the hole behind the rear head on
the carriage.
7.3.3 Eeing careful not to excessively bend the zpring, move
the serpent’s mounting holes ontoc the mounting pegs on the
o carriage until the serpent‘s latch locks onto the mount,
- (See Fig. 1.7
.24 Move the carriage towards the front of the chasszis and make
sure the front head load pad contacts the front head squarely.
.4 Ejection Motion Inspection:
d.d.1  Mowe the head—carrlage to the rear of thne chassi=z and make
sure the head cables are not in the diskette enftry arex.
Insert a diskette intao the :Esemt?e and make sure the
Kick—cut plate locks into the slot in the disk.
Zod.2 Move the carriage forward and make sure the zerpent laocks
down onto the disk surface. Mowe the carriage to
the rear of the chassis to actuate the frog leg, and make
sure the Kick-out body ejects the dicsk. Remove the diskeftts.
zxx NOTE =%« Fusgh the carriage towardes the front of the chaszis and
turn the lead screw of the stepper motor until oniy 1 in. ot
coarze thread is wvisible at the rear of the motor.



TWIGGY MANUFACTURING INSTRUCTIONS

1.8 TITLE: TWIGEY - MECHAMICAL EXERCISE

1.1 Part No.: B8&44-8Z2Z26
1.2 Latest Revision: Sept. 1%33

2.8 PURPOSE: This procedure describes the installation of the pulley belt
and the 12Z2-hour mechanical exercise of the Twiggyr drive.

2. EEFERENCE DOCUMEMTE: - Bill of Materials, psn &53-515a.
xxE NOTE ®#%% The following procedure describesz the set-up for a2 single
- testing rack. The quantitieszs of squipment and assemblies
must be multiplied by the number of testing racks used.

4.4 EQUIFMENT REGQUIRED: T,
4,1 #Apple II Plus computer 1
4.2 Twiggyr exerciserspower supply i
4.2 Twiggy exerciser connector panel ]
4.4 apple Il Twiggy controller board i
4.5 +lat cables, 2& wire 2
4.4 Disk 11 drive 1
4.7 Disk 11 1nf~r+1 ce card 1
4.8 Twiggay 1Z-hour Mec hinlCn] Exerciszer [Disketts

{See step #4.7 be]ow} ‘ mimn. 1
4.9 digital circuit board (fapple &5Z2-8401> min. 2@
d4.18 metro shelf module (testing rack? 1
24.11 power =trip, 28 amp, at !vast four cutiets 1
4,12 screw driver, #1 Fhillipse (Xcelite #1822 1
4,13 screw, H#E-2Z2 X 179 (apple 4Eﬁ 1&@dn min., &6
4.14 standard aszembly work bench i
4.13 ztandard assembly stoo] i
4.14 standard table pad i
.17 kick-out stop-clip ‘ min., 28

- 4,13 needle-nose plisrs 1
4.1% scrap diskettes min., =&
.28 Tri=Flow lubricating fluid ‘ T
4.21 isopropxl alcohal AR
4,22 QU-tips o



W‘igg? Mechanical Exercise ‘ Fage Z2
-
5.8 MATERIALS REGUIRED: PART MO, GTY.

S.1 pulley belt | SEO-0010 1

5.2 Twiggr assembly $93-5154 1

S, 8 FEEFARATION FROCEDURE::

8.1 The metro shelf module (testing rack?» has seven shelves
(18 in., by &8 in.?» on ? in. centers, The wvertical
supports are &8 in. long.

4.2 The computer, disk drive, and monitor are located on the top
shelf. & power supply and connector panel are located on the
other ehelves., One 15 amp, 115 VAC line i= required for each
set-up.

4.3 Switch the power OFF on the Apple 11 and the power supplies,

4.4 Insert the Twiggy controller card into the Apple ID at slot
Hd. Insert the disgk drive interface card into the Aapple II =

o slat #s.
K4

i
)}

Connect the 2&-pin cable from the Twiggy controller board to
the top Twiggy exerciser connector panel.The red line on the
cable indicates the pin #1 locaticon. The panels are daisy
chained tao the first, ‘

Z.& Connect the wires +from the power supplies to the connector
panmnels. Connect ten cables to the connecitcr pansel, and
route five of thess to each of the two zheluwes the panel
Serues,

.7 FRefer to the Reviszion Level Sheet for a list of the latesst

version of the test disketies,
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Z.8 EXERCISE PROCEDURE:

Z.1 Mechanical Exercise Preparation (both set-upsi:

7.1.1 Clean the fine threads on the stepper motor lead screw
with & G@-tip lightly dipped in alcohol, Lightly lube
the coarse threads of the lead screw with Tri—-Flow.

7.1.2 Move the head-carriage towards the rear of the chassis and
turn the lead screw intoc the hole on the carriage.

~J
o
[5)]

Insert the Kick-out stop-clip onto the Kick-out body and the
rear chassis wall, (See Fig. 1.7

-

-
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*x% NOTE *%= The first procedure below {(section #7.2) pertains to the use
of a digital board that is permanently ins=talled on the
testing rack. The second procedure below fsection B7.Z3)
pertains to the use of a digital board that is temporarily
installed on the Twiggy assembly.

7.2 Mechanical Exercise Set—-up (rack-installed digital board?:

7.2.1 Flip the chassis over to its bottom side. Install the
pulley belt around the pulley and the D.C. motor =o
that the jetters printed on the belt are located on the
outside. Insert & scrap diskette into the Twiogy
assembly.

7.2.2 PFlace the Twiggy assembly conto the rack shelf.Connect the
wiring harnesses from the D.C. and stepper motors to the
harnecsses on the shelf as shown in Fig. 2.The two connectors
tor the motors are located on the rear section of the shelf.
tBe sure to install the connectors zo that the red wires an
each connector are located next to each other. {See Fig. 2.2

7.2.% The calibration switch connectar locat

i= ed on the front of
the shelf. Insert the connector for the caiibration switch
=0 that the orange wire iz on the extreme left. (See Fig. =
Do not connect the dual-switch. (Be sure the head cables are
not in the path of the head-carriage.?

- -"

~J
a3
La

Repeat the above procedurss on each fwig sembly until
%11 of the available connectors on the testing rack are
used. Then proceed with the exercise procedure (#7.4) below.
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7.3 Mechanical Exercise Set-Up (assembly-installed digital board?:

7.2.1 Follow the above preparation procedure (H7.17.

7.3.2 FPlace the dual-switch wiring harness through the
rubber band holding the identification tag to prevent
the harness from contacting the belt.

7.3.3 Place a digital board on the chassis as shown in Fig. 3.
(Be sure the board has mrlar insulators at the screw
holes.? Install two screws at the locations shown in Fig. 1.

7.2.494 Insert the connector from the D.C. motor ontoc the board
connector labeled J5. The red wire must ftace the nearby
connector JZ2. Insert the connector from the stepper motor
onto the board connector J2. The pink wire must face the
nearby connector J3, Insert the connector from the
calibration switch onto the board connector labeled J&. The
orange wire must face the pullewr, (See Fig., 2.2

723.5 Install the pulley belt =oo that the white letters
printed on the belt face the cutside. Make sure the belt
is not touching any wires or components.

hed 7.3.4 PFlace the xzsembly on the rack and insert the cable from
the connector panel to the Jl connector on the digital
board.
F.3 Mechanical Exercise FProcedure (hoth above set-upel:

Z.4.1 HMMake sure the 12Z2-hour Mechanical Exerciser Diskette is
inserted in the disk drive. Switch on the Apple I1. T pe
the word "RUN", press the "RETURN" kKey, and then prezs the
"EPACEEAR" .

7.34.2 Turn on the power supply switch located on the unit bDehind
the shel+f. Obserwve each assembly for the following items:
Fy clamper:  Make sure the frogoy moves the clamper

completely up and down and seats the clampers
properly.
gy stepper motor: Malke sure the stEﬁper motor is
operating consistently and quietly.
Cy L2, motor: zame &= stepper motaor,
v 0 serpent: Make sure the serpent slides smoothi
A over the disk surface.

g the front and rear load pads
the disk zurface.
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l4l5

Record all defects in each assembly on a tag and attach
it to the assembly. Reject the defective asesemblies.

“fter the 1Z2-hour exercise is completed, press the "SPACEBAR"
to restart the exercise proaram. Allow the program to '
complete at least five test loops. Check again for

defective assemblies.

Disconnect the assemblises from the connectors on the racks.
{Remove the digital board from sach assembly that has a
board installed on it. Remove the puller belt and the
digital board. Re—-install the belt.) Remowve the scrap
diskette.

Inepect each assembly that passed the 1Z2-hour exercise
Make <sure the clamper, alien, and the front and rear
head load pade are in place and not damaged.

Remowe the Kick-out stop clip by using the needle-nose
pliers., Unscrew the =ztepper motor lead screw from
the head-carriage.



TWIGEY MaMUFACTURIMNG ITHETRUCTIONS

TITLE: TWIGGEY - aLIGMMENT AND CALIBRATION

ra
[3cn )

1.1 Part MNo.: 8&d4-8214
1.2 Latest Revision: Sept., 12833

FURFOSE: This procedure describes the alignment and calibration of the

Twiggy drive.

REFERENCE DOCUMEMTS: - MNone.

l‘.

EQUIFMEMNT REQUIRED:

-
-
-

-

4.1 Apple I11
4.2 Monitor I11 1
4.2 Twiggoy aliagnment test fixture (Twiggr assembly attached
too & Twiggy Demux board, Twiggy Demux board, Apple 111
interface cable, and a Align and Calibrate Test Box» 1
4.4 storage oscilloscope (Tektronix #7712, modified for
auto-erase 1
4.5 digital multimeter with leads (Fluke #2012 1
4. Alignment—-Calibration Station diskette

(See cstep HS.S below mif.
Twiggy Smart Routines board min.
calibration adjustment tool

crewdriver (xcelite #RE-134)

=

i
4,7 1
4,8 1
4.% s i
4.18 lead szcrew tool 1
4.11 2732 in. hexdriver 1
4,12 Twiggy controller circuit board 1
4.12 Twigogy demultiplexer circuit board (333-4184: 1
4,14 controller, Demux Digital cable, 25 pin (S%P0-8G15) 1
4.1% ribbon cable, Demux Digital, 24 pin (S%8-8112> 1
d.18 ftrogoy weight, lead i
4.17 standard worlk table 1
4.18 =tandard work stool i
4.1% =tandard table mat 1
4,28 O-tips | =T

MATERIALS REGUIRED: BoRT MO, Gy .

3.1 Locktite glus, Super
Eonder 4z6@

4t
L]
J

i
[ex]
3}
i)
44

.
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TWIGGY ALIGNMENT -
TEST FIXTURE

MONITOR

MULTIMETER

DVM

e
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xFOAM

PAD
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(TOP VIEW) L OSCILLOSCOPE

APPLE//
COMPUTER
DRIVE TC BE TESTED DVM 4
APPLE //f e SCOPE
| COMPUTER | [EE} / /
| — [=
!
|
(SIDE VIEW)
FIGURE I. THE LAYOUT AT STAT/ON ALIGNMENT € CALIBRA™
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tagy Alian. & Calibrat. Fage 2
L
S, FPREFARATION FROCEDURE :

4.1 Lay-out work station as shown in Fig. 1.

4.2 Malke sure the power =witch on the glass stand test box is turned
"OFF". Turn "OM" the power switch on the computer and boot it up
yeing the "Alignment-Calibration Station" diskette.

4.3 Turn "OM" the power switch on the scope. Set both switches below
the two controls for the YoltssDiv to the setting labeled
"gnd". Adjust 2ither control Knob labeled "position®” until
the signal on the scope is on the line labeled @X (zerao
per cent.) Set both switches back to A.C.

4.9 Set-up the oscilloscope in the following wayr:

Sed4.1 CHANNEL 1 (labeled "¥"): 1% probe {connected inside the
glass box to one side of C1Z
on the zanalog board?

5.4.2 CHAMMEL 2 (labeled "&aMP"»: IX probe (connected inside the
glass box to the other side of
Ci12)

5.4.2 TRIGGERING: SOURCE - IMNT

-~ MODE - MNOREMAL
g &.4.4 SECADIV: .1 sec., CH 1 & CH 2

S.3,.5 WVOLTADIV: AT, Sm CH 1 & CH 2
(Use 2m i+ the amplitude i=s
insufficient to attain signal
strength of (@8 )

A.d3.45  CHANMNEL | SELECT: DIFF

S.4.7  ETORE: FUSHED-T1i

4.4.8 SLOPE: oauT

S.4.%  FPOWER: Qi

#%% MOTE #%% I+ »ou hawve any problems setting—up the ocscilloscope, aor do
not understand the above procedure, consult the "SkKills
Specialist.” It is impossible to correctly align the Twiags
unless the oscilloscope is properly szet-up,

4.2 The multimeter must be set-up in the Ffollowing way:

&.5.1 Plus ¢+ lexd iz connected to J&, FPin 1 Digital ooard.

Megative lead is connected to ground on the analaog
Coard
b 4.4 FRefer to the Rewvision Level Sheet for a2 list of the latest
warsion of the test Diskettes
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CALIBRATION SWITCH— — BACK HEAD Y
DRIVE MCTOR FRONT HEAD

STEPPER MOTOR— DUAL SWITCH

CALIBRATION
SWITCH CONN,

EACK HEAD ¢ e
CONN,RED th\ s | BROWN WIRE

NN,RED WIRE
BOARD CONN,RE E

‘i‘;

TO ANALOG
BOARD

TO DIGITAL

DUAL SWITCH
CONN, BROW N
WIRE (J2)

ORANGE
WIRE

DRIVE MOTOR CONN,

STEPPER MOTOR CONN, RED WIRE (J5)
BROWN WIRE (J3)

SURE 2. THE CONNECTION OF THE TWIGGY ASSEMBLY

TO THE GLASS STAND,
-

OPERATION NO. |TITLE .
33 ALIGNMENT§ CALIBRAT(ON,TWlGGYJ




s Align. &

Calibrat.

ALIGNMENT AND CALIBRATION PROCEDURE:

F.1 Test

Set-Up:

‘?llll

Make sure the power switch on the glass stand is

turned

"OFFY

and the computer is booted up on the "Alignment-Calibration

Station" diskette,

Heing the lead screw tool, turn the stepper moto
until it is flush with the front end of the head
insert. Then turn it counter-clockwize two revol

Flace the Twiggy assembly onto the glass stand.
the wires from the stepper motor, D.C. motor, he
calibration switch and dual-switch as shown in F
Be sure to connect the wariocus colored wires exx
as shown in Fig. 2.

r lead
—Carria
utions.

Connect
ads,
ig. 2.

ctly
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TO MOUNT € TIGHTEN TOOL

TO MOVE SWITCH
/ -CALIBRATION TOOL

SWITCH MOUNTING
SCREW

caLisraTiON
CALIBRATION SWITCH
SWITCH BRACKET
FITS INTO SLOT
IN BOTTOM OF

CALIBRATION
TOOL.

FRONT
OF CHASSIS

FIGURE 3, THE INSTALLATICN OF THE CALIBRATION TOCL -4

OPERATION NO. [TITLE

DRAWN BY .
ALIGNMENT & CALIBRATION,THIGGY

| J.REIS 7/83l

J
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Calibrat. | Fage 4

Install the calibration tool onto the drive as shown
in Fig. 3. Turn the adijusting screw on the calibraticon
tool clockwise until the calibration switch is as far
as possible towards the rear of the chassie. Turn the
power on to the glass stand.

It the Twiggy clamps down immediately after turning the power
on to the glass stand, the dual-switch is defective. &Alwaves
inzpect the Aligrment Diskette carefully before performing
this procedure. If there are any scratches an the media
surface ar dents in the protective Jacket, reject the
diskette. & damaged Alignment Diskette will result in an
incorrect alignment. ’
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VERTICAL SIGNAL LINE.
= FIRST LOBE
SECOND LOBE
(v )
100%  |= om — ~
- 90% A A
[ [\ ]

0%

[

/

10% [
f__

<——0SCILLOSCOPE SCREEN

FIGURE 4. THE CORRECT CAT'S EYE WAVEFORM
SIGNAL
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otggy Align. & Calibrat. Fage 5
7.2 Test Procedure:
Fa2.1 Inzert the Alignment Diskette inmto the Twiggy when
the status line an the monitor screen reads,
"INSERT MEDIA." The drive will then clamp douwn .
7.2.2 Alternately press "R" on the computer Kevboard while

turning the adiusting screw on the calibration tool

counter—clockwise to attain the "cat’s eye" waveform
on the oscilloscope screen. (The cat’= eve iz a term
referring to the waveform shape on the cecilloscope

that indicates the calibraticn switch and the heads

are correctly zligned. (See Fig. 4.0

the abouve

epeat F.2.2 until an approximate cat’s
aveform appears

tep
the oscilloscope screen.

f

0 om

J.2.4 Observe the cat‘s eve for differences in ampl i tude
between the first and second lobes. (See Fig. 4.3
If the second lobe is higher in amplitude than the first,
turn the stepper motor lead screw clockwise while
alternately pressing "R." I+ the zecond lobe = Tower,
turn the lead screw counter—clockwise while alternately
pressing "R." Perform this adjustment until each
waveform amplitude iz as close as possible to 188,

“U" on the kKewboard to unc

F.2.9 Press tamp and remouvs the
diskette. Ingsert the diskette again to make sure it
was properly clamped during the previcus adiustment.

t necessary, adjust the alignment again according to

o
T
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LEAD WEIGHT
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S SPRING
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CHASSIS

FIGURE & . THE PLACEMENT OF THE LEAD WEIGHT CN TFE
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FROGGY IN THE MODULATION TEST o
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o Align.
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& Calibrat. P =
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Modulation Test:

=
¢

—
&

(XY}

(2

(X1

.1

2

Lo

Fresse "M" to begin the modulation test,
~djust the oscilloscope settings in the following way:

A2 YoltssDiv: 18 m ¢both channels:?
? set the selector below the VoitssDiv to "GMND". Adjust
the "position" controls so that the signal dot is locaxted
aver the "584" line on the oscilloscope scresn tcenter
lTine or X-axis?

C)» set the selector below the Uolts-sDiv back to "AC". Adjust
both red variable controls for YoltssDiv s2 that the
waveform ranges between the dotted lines on the
oscilloscope screen labeled &4 and 18&k.

Flace the lead weight onto the froggy near the ascend
spring as shown in Fig. 3, o that the edge of the

weight is flush with the edge of the froggr.

AL . e AR wa
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TOTAL DEVIATION = DEVIATION A + DEVIATION B8

THE TOTAL DEVIATION MUST BE LESS THAN 3,5 SMALL
LINES FOR THE TWIGGY TO PASS THE MODULATION TZST

FIGURE € THE EVIDENCE OF MODULATION ON THE
OSCILLOSCCPE SCREEN,

p
DOCUMENT NO. w
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PAGE OF -
///——SMALL LINES
£ LT | _———DEVIATION A
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A FAILING TWIGGY
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& Calibrat. Page 7

Cbserve the waveform on the cscilloscope screen for evidence
of excessive modulation. The wave must not deviate from the
dotted 84 and 166X lines a total amount more than 2.5 of the
small lines printed on the screen. (See Fig. &.7

Femove the weight. Frese "U" tao uncltamp and remove the
diskette. Insert the diskette again to make sure it was
properly clamped during the first modulation test. Pres
"M" to begin the test. Place the weight an the froggy a
If the drive does not exhibit evidence of modulaticn in =
second test, continue with step # 7.3.8. I it doss exhibit
modulation, reject the drive.

Reset the oscilloscope as dezcribed in step # 5.4 above.
(Set the Uoltss/Div control back to Sm.)

Remove the weight. Preses "U" to unclamp and remouve the
diskette. Turn the power "OFF" to the alass box and dizconnect
the Twiggy assembly.

Turn the assembly cver to the bottom-cide and carefuliy
glue the lead screw to the insert. (Do nat drop aqlue
an the alien or any other parts of the assemblw.:

After waiting 18 seconds, reconnect the Twiggy assembiw
to the glassbox as shown in Fig. 2. Insert the alj
diskette and recheck the cat’'s eyve waveform. [f the
waveform is not within HpﬁLl+l ations (P8 to 18&M:,
then reiect the assembly. If the waveform is within
specifications, continue with the procedure below.

Jd

....‘
[
[Tt]
~

1

Lo
[

"U" on the keyboard to unclamp and remoue the
tte. Disconnect the dual-switch (four oin
ctord and the drive should clamp deown.

- 7

w oM

xom
L O]

M
o
m
o
o

n

"L" on the Kevboard to perform the LOW woliz
t. “The monitor zcreen will read "TRALCK If
the calibration switch mounting screw slight
ow movemsnt. Turn the adjusting screw aon the
raticon tool and observe the woltage readinags
D?fmﬁfpr. Adiust the switch until t -
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iggy Align. & Calibrat. Fage &

switch mounting screw and make sure the wvoltages
have not changed.

FRemove the calibration tocl. Press "U" to unclamp and
after the +roggy is completely unclamped, turn off the
power to the glases box. Connect the dual-switch and
and turn on the power to the glass box. Insert the
alignment diskette and recheck the cat’z eve for
correct alignment.{?8X to 188x.)

m
n

. "@" to perform the auto-calibration switch

Fres
tecst, Follow the procedure below:

n

Ay I+ "PASSY appears on the monitor screen, skip
to step #7.4.6 below.

By I+ "FalL" appears, remove the diskette, disconnect
the dual-switch, and press "RETURMN." Re-install
the calibration tool, and repeat step B7.4.2. Feset
the LOW voltage to a lower wvalue.

Press "U" to unclamp and remove the alignment
diskette., Turn the power "OFF" to the glass box
and disconnect the Twiggy assembly. Fxsz the assemblr

to the next staticon.



TWIGEY MaMUFACTURIMG INSTRUCTIOMS

TITLE: TWIGGEY = SUE-ASSEMELY #4A

-
D)

P

Fart MNo,: 8&£4-822¢8
lLatest Revision: Sept. 1783

-
« =
P e

FURFOZE: This procedure describes the application of Torgue Seal

L
(]

ann the Twiggy chassis.

REFEREMOCE DOCUMEMTS: - MNone.

e

on
(]

EQUIPHMENT REQUIRED:

Ty .
4,1 s=standard aszsembly work bench 1
4,2 standard assembly work stool 1
4,2 tabkle mat, HIMBSI 1
4.4 eight-socket electrical power strip i
4.5 UL, Tight, 188 watt, 245 nm, Socectroline HE-146 H
4.5 measuring gauge, 1.5 in. 1
4.7 ftweezers 1
4.2 Torque Seal i
4.9 Tri-Flow lubricant i

MaTERIALS REQUIRED: PoET HO. e G,

[ %
-
)

Z.1 polarizing kKevs MO RN M X i
Z.2 Twigoy assembly ‘ A53-0158 i

FPREPAFRSTION PROCEDURE: Mone

5y

IMSPECTION Akl SESLIMNG PROCEDURE:

7.1

b

ik

pection:

Z.1.l Hold the stepper motor lead-zorsw undsr the gltraviclisz-
Tiaht., Check for the presence of Tri-Flow lubricant an
the rear section of the | ~=C7

. I

rEwl, wWhich will apoear

f
biue under the '+ there is no lubricant presasnt.

L2 Adiust the ltength of thHe loop of the rear heaa—-cabls
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TWIGGY

L

|
/

- ALIEN PAD PLACEMENT
(IF NOT ALREADY DN ASSY)

FIGUREZ2. THE ALIEN PADS

DRANEY, [PEATONT TTE g B -ASSY-4A, T WIGGY




Sealing Procedure:

~J
T
1]
g
g,l
e ol
[n]
e
x
1 J
{111
n
31
.-
-+
-t
=
L

2.1 Apply & small amount of torqu
following screws:

~) D.C. motor screws
By dual switch mounting screw
Zy stepper motor mounting screw (top?

Fa2:2 Turn the Twiggy assembly over and apply torque seal to
the following screws: '
A) two guide rail mounting screws on the rear of the
chassis.
By stepper motor mounting screw (botiom)
C» Kick—-out plate mounting screw
DY two frogoy axle =set screws
E? the two remaining guide rail mounting sScrews on
the front of the chassis.
F.2.3

Make sure there are two alien pads on the alien. I+

not apply them as shown in Fig. 2. Feal off the adhesive
backing with tweezers, and mount both pads on the top-si
af the altien.

7.2.94 Malke sure there are two polarizing Kers on connector Ji on the
digital board. 1f not, insert them in the proper pl



INSTRUCTION

p=!

the

installation of the analag

and digital boards onto the Twigay chassis.

of any long leads on the

the

analog
Carefully

TWIGGEY MAMNUFACTURIMG
1.8 TITLE: TWIGGEY - SUB-ASSEMEBELY #4E
1.1 Part Mo.: 8£4-0171
1.2 Late=st Peuxzxon. Sept., 1%323
2.8 FLURFOSE: Thiz procedure describes
.1 REFEREMCE DOCUMENTS: - Bill of Méterials, peon
4.8 EQUIPMENT REQUIRED:
o 4.1 standard asszembly wark bench
- 4.2 standard assembly work stool
4.2 table mat, HIMAESI
4.4 screwdriver, Xcelite #162Z
4.3 =mall bin, Akro #36-220
4.5 medium bins, aAkro #jU-BE&
4.7 large binz, Akro #26-244
S.8 MATERIALS REGQUIRED: PART
S.1 analog to digital cable S¥8-8
5.2 analtog board assembly S53~4
.3 digital board assembly &£33-4
3.4 screws, é-32 1749 in d@a-1
D.3 Twiggyr assembly A5E-5
4.8 FREPARSTION PROCEDURE: Mone.
7. BOARD TRHSTaLLATION:
.1 Board Inspecticon:
7elal Check the components on :
tor ohvious phrsical damage.
b4

bBottom af the

tAsk o a "SKills Specialist®

proper lenogths of leads.

Yy

£
¥

Yol are
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FIGURE I. THE DIGITAL BOARD
PHILLIPS SCREW INSTALLATION DIGITAL
2 PL BOARD
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RED DOT ORANGE
WIRE
WIRE I BROWN
DIGITAL BOARD — WIRE ?
SOCKET \ '
I
CHASSIS |
WALL
| —D.C. MOTOR &
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STEPPER MOTOR SCREW | /
CONNECIOR  DUAL SWITCH CONNECTOR —= CALTR

{DRL/—er/NOB‘:j IOPERATLION NO. ‘TITLE SUB'ASSY-4B ') T, K



2 Digital Board Installation:

Tlagy
-
7
4

b

-

=)
]

B

[£}]

Carefully remove the belt from the pulley and the D.C.
motor. Flace the stepper motor and calibration wiring
harnesses so that they hang at the rear zide of the
chassis.

Slide the digital board over the pulley and place it onto
the chassis so that the board components face up. Match
up the screw «lots in the board with the screw mounting
holes in the chassis. (See Fig. 1.7

Fartially insegrt the screws (4-32 X 174 in.? into the mounting
hales. Position the digital board so that there is equal
clearance between the pulley belt and the J2 and JS connectors
cn the digital board, near each side of the belt. Tighten the
SCrews.,

Flug the connectors into the board in the follawing war ©See
Fig. 1.2

A D.C. MOTOR COMNMECTOR to JS: red wire to white dot.

B» STEPFER MOTOR COMMWECTOR to JZ; brown wire to the white
dot. ‘

Cr DUAL SWITCH COMMECTOR to J3Z; brown wire to the white
dot.

Oy CALIEBRATION SWITCH CONNECTOR to Jé; orange wire to the
white dot.

Carefully install the belt zround the pu]ley‘and the
LD.C., motor so that the white lettering printed on the
Belt faces out,
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RED WIRE
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FIGURE 2, THE INSTALLATION OF THE ANALOG
BOARD,
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7.3 Analoq Board Installation:

the top-szide of the chassis

ra

in Fig.

the screws.

F.23.1 Install the analog board on
20 that the board components face up as shown
The eject =witch labeled 51 must be positicned at the
front of the chassis.

Z.2.2 Partially insert the screws intoc the mounting holesz and
center. the board on the chassis posts. Tighten

7.3,3 Connect the head cables to the bozard in

Fig. 2.2:

) The REAR HEAD CONNECTOR to JZ3
on the connector lines up with
the board,.

COMMECTOR to

The FRONT HEAD J
lTines up wit

on the connector
aon the board.

=
-ty
h

the ‘Fl:l]](jwing WA (E;E'E'

0 that the red wire

the pin labeled 1 on
so that the red wire
the pin labeled |
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TIE WRAP

“ CLIP
TWIGGY
S,
— ANALOG POARD
' b
FIGURE X, THE CORRECT TIE-WVRAP CF THE HEAD CABLES
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7.3.4 Tie wrap the head cables together as shown in Fig.

o
i

TR . _——_——-
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A/D CABLE
ANALOG
BOA RD / //
&

COLORED EDGE
TO BE ON
THIS SIDE

FRONT OF TWIGGY

CHASSIS

IGURE 4. THE INSTALLATION OQOF THE ANALCG .
TO OIGITAL CABLE,
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Connect the analog to digital cable to the J1 connector
on the analog board so that the colored edge is lined
up with pin #{ on the board. Connect the other. end of
the cable to the J4 connector on the digital board, so
that the colored edge also lines up with pin #1. (The

colored edge will be closest to the front of the chassis.?
tSee Fig. 4.2 ‘
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TWIGEY MAMUFACTURIMG

INETRUCTIONS

1.8 TITLE: TWIGGEY - PRE-TEST
1.1 Part No.: 844-8Z17
1.2 Latest Revision: Sept. 1733
2.0 FPURFPOSE: This procedure describes the pre-test of
3.4 REFEREMCE DOCUMEMNTS: - MNone.
3 EQUIFMENT REQUIRED:
kg
4.1 wApple II1I computer (with power cablel
4,2 wideo monitor and cable
4.3 Twiggyr Demultiplexer circuit board (3533-4184)
4.4 Twiggy Controller circuit board (S53-4163)
4.3 Twiggy Certified Media diskette,
tnot write-protected)
4.5 Twiggy Certitied Formatted Media diskette
4.7 woscilloscope, (Tektronixz HZSTE?
4.8 woscilloscope prcbc, 18X (Tekironix HPsS1B&)
4.% standard work table
4.18 standard work stool
4,11 standard work pad
4,12 Svetem FPretest Station diskette (See step Ha.
$.12 Margin Test - Data Handling d!"PE—*f’fe
tSee =tep H&.2 helaw
4,14 Data Handling Margin Test fixture
4.1% ControllersDemux cable, Z25-pin
d4.1& Demux-Digital ribbon cable, Zé—pin
5.6 MeTERIALS REQUIRED: FaRT O, s
S0 Twigoy Asszemblr S53-51 58
k4
s .3 FEEFSRATION FROCEDURE:
.1 The computer must be zet up in the following

the Twiogy

min.,
min.

2 below)
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Ar The Twiggy Controller board is in 2lot 82 and i= connected

to the Demux board with the 25-pin cable.

B> The Demux board is connected to the Twiggy assembly

with the 28 pin cable
£ The "Swstem Pre-Test Station® Diskette is in the drive zand the
door is closed.
.2 Oscilloscope settings:

S.2.1  CHAMNEL 13 1X, A.C.

S.2.2  CHAMNEL 2: 1, &.C.

&.2.3 TRIGGER CHAMMNEL A z

A.2.4 TRIGGER CHANMEL (B dly“dr:  STARTS AFTER DELAY

S.2.5 WVOLTSADIV: i1, #.C., (both channels)

S.2.4 28 MHz BW LIMIT: Ci

Gv2.7 TIMESDIV: 1 ugec

G.2.8  HORIZOWNTAL DELAY TIME: B.3 uSec

4.2.% HORIZONTAL DELAY DISPLAY: B div"d

S.2.18 TRIGGER MODE: MORMEL

4.2.11 TRIGGER HOLDOFF: MNORMAL

_ £.2.12 A TRIGGER SLOFE: PLUS
o 4.2.13 A TRIGGER LEYEL: MIMNUE
H.2.19 COURLING: AL.C.
4.3 Refer to the Revision Lewel ZSheet for a list of the latest
version of the test diskettes.
7.8 TEST FROCEDURE:
7.1 Epesd Test:

?.1.1 Connect the pre-test cable to the Ji connector on the
digital board on the Twiggy assembly.,

1.2 Whern the main menu appears on the monitor screen., pre
TRETURM" to begin the switch test.

Z.1.3 Insert a2 write-protected FIW diskette intoc the Twigor
drive when the message "IMNSERT FORMATTED DISKETTE" apo
on the monitor screen, The ftest program will automatic
begin the speed test and a table listing sight speesd
wWill appezar on the monitor.,

wrsxa NOTE #%# Speed test diskettes must be formatited FIW media
If = drive fails, use another test dizskette to be
sure the test diskette = good. Ead disksttes
must ke reformatted, Diszkettes +for the asymmetry test
must be write—enabled blank media and cam be uszsed ren

lH



B oigoy Fre-Test Fage 3
-
7.1.4 0Observe the figures listed in the column titled
" ¥ deviation ". Adjust the speed pot labeled R4S
on the digital board so that the "X deviation" is
between +8.5 and -8.5 for each "szpeed class”., Adiust the
speed as close as possible to 8,08,
Fe1.5 Place the drive on its side so that the head wires are
facing up. Apply Torgue Seal to the speed pot.
7.1.& Place the drive flat on the bench again and allow the
speed test to continue to make sure the speed pot is
properly adjusted,
7.1.7 Press "@", I+ the drive passes the speed test, the test
program will automatically advance to the switch test.
Froceed with step #7.Z2 below.
7.1.2 If the drive fails the speed tesi, press "RETURM" and the
test program will automaticxlly return to the beginning
of the speed test. Re—-insert a different formatted diskette
o to restart the speed test. I+ the drive fzils the speed test
-

a second time, reject the drive,

R
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F.2 Switch Test:

7.2.1 After the speed test is passed, the test program will
automatically eject the diskette. The message "INSERT
WRITE PROTECTED DISKETTE" will appear on the monitor
screen. Re—insert the write protected FIV diskette into
the drive to begin the switch test.

7.2.2 The drive will clamp and unclamp, and a PASS or FAIL
message will appear next to the switch listed on the
moni tor screen.

#%% MNOTE »®% 1+ a FAIL message appears on the monitor screen after

any of the switch tests, the test can be repeated to verity
the result by pressing "I1" and re-inserting the proper

diskette for each switch test before pressing "Q" to quit
the switch test. The proper diskette for each switch test

i= listed on the monitor screen.

_ 7.2.3 After the message "IMSERT WRITE EMN&ELED DISC" appears on the
- moni tor screen, insert a write—enabled (non-write-protecteds

blank diskette into the Twiggy drive., The drive will clamp and
a2 PASS or FAIL message will appear on the monitor screes

[ ET!]
(e d

7.2.4 After the message "FRESS FRONT BUTTOM" appears on the monitor
screen, press the eject switch on the amalog board (3ee
Fig. 1.y toc unclamp zand eject the disketts. & FASS or FaIL
message will appear on the monitor.

7.2.5 I+ the drive fxilzs any of the switch tests, repeat the test
according to the note above and reject the driwve if it fails
Aagain.

7.2.4 1+ the drive has passed all three =switch tests, AMD &
P&S5S message appears on the monitor screen after ALL
three tests, presz "Q" to quit the switch tests. The test
program will automatically advance to the asymmetry test
belaow.

.2 Asvmmetry Test:
7.3.1 Connesct the oscilloscéape in the following way (Zee Fig. 10

&% Connect the chanmmnel | orobe from the scope to TFZ on the

el anzalog board and the probe ground to TRI.
Ey Connect the channel 2 probe from the scope to TR on the

anaicg board and the probe ground to THY.
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After the message "IMNSERT WRITE-EMNAELED OISKETTE® appears on
the monitor screen, re-insert the write—snabled bBlank diskette
into the drive. ("HEAD 8" will first appear on the monitor
screen, indicating that the program is testing the rear

head.?

Observe the waveform on the oscilloscope screen. It

must look 1ike the ZF signal shown in Fig. 2. The quesztion
"CAN YOU SEE THE ZF PATTERNT'" will appear on the manitor
screen. If so, press "Y' (for "YES") and continue with

the asymmetry test,

If not, reject the drive, presz "N" {for RO, and restart
the test program with ancther drive.
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FIGURE 3. THE RISING EDGE OF THE FIRST PULSE ALISNE™

WITH THE LEFT SIDE OF THE CSCILLCSCOPE
SCREEN., : .
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Turn the control on the oscilloscope labeled "time delaw"
and line up the rising edge of the first pulse with
the left edge of the scope. (See Fig. 3.0

Note which 1ine the rising edge of the second pulse begins
Dnl

Turn the "time dela»" control until the rising edge of
second pulse is at the left edge of the scope.



DOCUMENT NO.

£
eqppkz computar inc.
PAGE OF

RISING EDGE OF SECOND PULSE

AFTER TIME DELAY KNOB HAS
BEEN ADJUSTED TO LEFT EDGE

OF SCOPE

PULSE

——

..._.
-1
4

FIGURE 4. THE RISING ECGE OF THE SECOND PULSE
ALIGNED WNITH THE LEFT SIDE OF THE
O0SC ILLOSCOPE SCREEN.

XLEFT SIDE NOTE WHICH LINE THE

OF OSCILLOSCOPE RISING EDGE OF THE
SCREEN THIRD PULSE BEGINS ON

RISING EDGE OF THIRD
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7.3.8 NMNote which line the rising edge of the third pulse
begins on. (See Fig. 4.0

7.3.% Count the number of small lines between 7.3.4% and 7.3.8
above. If the number is thres lines or lesz, preszs "y
tfor "YES") to answer the question "IS ASYMMETRY LESS
THAN 286 NSEC?" and continue with the test. (Three lines
are equal to three nanocseconds.) If that number is more
than three lines, press "M" {for °NO") and reject the
Twigay assemblywy.

Fe3.18 IFf "Y" was pressed the program will then autcomatically test
the asymmetry of Head 1. ("HEAD 1" will appear aon the monitaor
screen indicating the front head iz being tested.? Repeat
steps 7.3.3 through 7.3.9. A PASS or FAIL message will
appear on the manitor, Fress "@" to quit the program
and start it again fram the bn ginning.

F.4 Margin Test:
J.4.1 " After the Twiggy drive has passed the tests above,

~J
£
[

A
iy . | -

connect it to the margin board cable on a computer
that is booted on the Margin Test - Data Handling
Diskette,

ALWAYS turn "OFF" the power switch on the margin
board before connecting and disconnecting the margin
board cable. The power =witch iz the toggle switch
next to the Tabels "ON" and "OFF",

I¥ wou are using the green margin board, be sure that onlw
dip switches #7 and #4 are turned "OMN". If wou are using the
beige margin board, be sure that only dip switches

#4 and #3 are turned "OM". The remainder of the switches must
be turned "OFFY,

Imzert a FIV dizkette intc the Twiggy assembly. The

program will automaticaily test the Twiggyr until it

fails or [888 transfersz have occcurred. & PASS or Fall
message will appear on the monitor screen.

I+ the Twiggr assembly fails, use x different FIV diskstte,
I+ it fails again, replace the diskette cnce maore. I+ the
Twiggy assembly fails three times, rejsct the azsembi..



TWIGEY MAMUFACTURIMNG IMNESTRUCTIONS

1.8 TITLE: TWIGGY - DATA HANDLING TEST

1.1 Part Mo,: 8&84-8217
1.2 Latest Revision: Sept. 1783
Z.8 PURFOSE: This procedure describes the data handling test of the
Twiggy chassis.
2.8 REFEREMCE DOCUMENTS: - Bill of Materialzs, ps’n &53-&118,
4.8 EQUIPHMENT REGUIRED: QT
4.1 Apple 111 14 Twiggy 4dr
) 4.2 wideo monitor AR
et 4,2 switch box £
4.4 Twiggy controller board, (653 41635 1 "Twiggy dr
4.5 Twiggy demultiplexer board, (&53-4184) 1/ Twiggy dr
4,4 Twiggy Data Handling diskette
(Zee step H#S.2 below? 15 Twigoy dri
4,7 Twiggy FIV "good" diskette # R
4.2 cabkle, controller demux, 23 pin, (S¥e8-8113 L/ Twiggyr dr
4.% cable, demux-digital, 24 pin, (S78-0112> 15 Twi g u} dr
4,18 wideo czable, RCA AR
4.11 golden drives fR
4.12 burn—-in rack, S ft tall,
zight shelwes, 5 Ft by 1.5 ft3, 2 in spacing between
shelues, e R
4.13 diskette tubs AR
.14 data handling log R
S.4 MaTERIAGLS REQUIRED: PART MOz QT
5.1 Twiggy aszembly AST—-si1d i
Ll PREP&REATION FROCEDURE:
L. Insert the Twiggy controller board into =lot #Z of the ARpole
- 111 board. Connect the 25 pin cable between the contraoller
board and the demux board.
4.2 Insert one 24 pin cabie into J2 of the demuy board and
another cable into JZ of the demux board.

1ue

ey
ive

ive

P
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-
&.3 FRefer to the Revision Level Sheet for =z
version of the test diskettes.
7.8 TEST FROCEDURE::

7.1 Inmsert a FIV "good" diskette into each dri

#x% PMOTE =xx Mever place a diskette on top of the
electrical device. The diskette will

magnetic forcee or heat present near

lizst of the latest

ve to be tested,
drive ar an any

be damaged by the

the deuvices,

7.2 Connect & 28 pin cable from the demux board to the Ji
connector on the digital board on the Twiggy drive.
7.3 Insert the "Twiggy Data Handling" diskette inte the Aopple I11

and turn the power switch "ON".

Set the switch

box control to the

number correszponding to the appropriate Apple 111 station. after

a short time, the data handling screen wi

#x% POTE #*+*x

11 appear.

I¥ the data handling screen does not appear, make sure

the switch box control is set to the correct station.

I+ it is, check the cable conmections between the adople
ITT and the switch box, and the video cable comnections
between the switch box and the monitar. If the connections
are good, or the monitor shows stating the

computer aor
technician.

contraller card iz bad, ©

7.3 After the data handling screen appears, the drive will beogin
to write, read and compare data.

F.5 I+ ZERD ERRORS OF atdy TYFE dtcur, the test will run and =top
when 386,688 (280 kK bhlocks have been transferred. I
FROM 1| TO 25 SOFT ERRORS occur, the test will continue umtii
SHE, 008 (468 kK blocks have been transferred. In hoth of
these cases, the drive has passed the test.

S If OME HaRD ERROR or 25 OR MORE SOFT ERRORS coccur, the
program will eject the diskette and a FaIL messxge will

b appear on the screen. Femowve the diskette and insert amother

3
fgood! diskette,

T
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IF THE DRIVE FaILS OM THREE DIFFERENT "GOOD" DI

If the drive fails again, try one more "good" diskette,

THEM REJECT THE DRIVE.

SEETTES,

o
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TWIGEY MANUFACTURING IMSTRUCTIONE

1.4 TITLE: TWIGEY - FINAL INSPECTION:

1.1 Part Mo,: @8&£4-6288
1.2 latest Revision: Sept. 178

0

2.8 PURFOSE: This procedurse describes the final inspection of the
Twiggy disk drive,

=. 8 FEFEREMCE DOCIUMENTS: - Bill of Materiale, p/n £53-4116.,

4.8 EQUIPMENT FEEQUIRED: Ty
4.1 ztandard assembly work bench i

- 4.2 <standard assembly work stool 1
4.3 tabile mat 1
4.4 screwdriver i
4.5 scissars 1
4.4 wire cutters 1
4.7 Felt pen 1
4.8 fie wraps g ~4
4,5 Q-tips -~
4,18 alcohol FAYS
4,11 plastic tape .5 R

5.8 MATERISLS REGUIRED: ‘ FaRT MO, : BTV .
3.1 Twiggy assembly LS3-51148 1

S.8  PREPARSTION PROCEDURE: MNone.,

F.8  IMESFECTION FPROCEDLURE:

7.l analog Board Insoecticon:

7.1.1 Determine the revizion lewel of the zanalog board by
-’ locating the letter written on the board in black
felt ink. Refer to the rewision lewel sheet and make
sure the analog board hasz the proper componsnts.

7.1.2 Check the installaticon of the follcwing comporents:



-

Inspection F

A

B

(]

L

EX

F2

G

H>

Mz

analog to digital connector
head connectaors

foam pads

anti-backlash spring
Kick-out =spring

ascend spring

I.C."s (fully inzerted)

Toad pads on the alien

Ke sure the test ping are not bent.

Mzake =ure the froggy does not touch the bottom
analocg board.

of the

Make sure the analog board mounting screws are tight,
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7.2 Digital

Inspect

i on

Board Inzpection:

Determine

make

Check

EY dual=-switch

Sure

the

the
the

revizion level of the digital board and
board has the proper components.

ingtallation of the following components:

A calibration

swi tch connector

connector

C)» stepper motor connector

Ly D.

Ex I.

Make

shown

puller belt does not touch any components.
J1 connector has polarizing keve.,
C2 cap is not broken.
digital board mounting screws are tight.
Tie wrap the dual-switch and stepper motor wires as
1. Make sure the dual switch wires
with the stepper motor wires.

intertwine

C. motor cannector

C."s

s=ure

sure

sure

sure

tFfully inserted)

the

the

the

the

in Fig.

-
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Inspection

Inepection:

~J

-

€1

L

o1

R

Check the

serial

Check the head cables +for

are not disconnected from

the chassis at the proper

Make
Fig.

ure

[ U]

Check the torque seals

and on 12

the head cables

SCrews.,

t

number of the chassiz.

damage . Make sure they
the carriage and attached to
places.

are tie wrapped as shown in

the speed pot, the load pad,

—_———

Remowe any extra felt ben marks on the boards with GO-tips and

alcaohal.

DO NOT REMOVE THE REVISIOM LEVEL LETTER.

When the inspecticon is completed, apply & serixl number
and the appropriate revizion level number to the =ide
of the chassis where the head cables are leacated.

Use plastic tape to atfix

the labels.



TWIGEY MAMNUFACTURINMNG

IMETRUCTIGHS

1.4 TITLE: QUALITY ASSURSNCE - CALIBRATION AMD ALIGMMENT TEST
FROCEDURE FOR THE TWIGGEY DISK DRIVE
1.1 Part No.: 844-8281
1.2 Latest Rewvisicn: Sept. 1783
2.9 PURPOSE: This procedure describes the wisuxl
calibration and alignment tests an
3.4 FREFEREMCE DOCLMEMTS: - Bill of Materials,
- EBill of Materials, p/n &5
oy EGUIPMEMT REGUIRED:
4.1 apple 111
4.2 wvideo monitor
4.2 demux board
4.4 contraller board
4.5 oscilloscope, TekKtronix HT?12-81
4.5 oscilloscope probes, 11X, Tektronmix HFPS22S
4.7 G Aalignment Station diskette
{See step HE.2 belowd
4.8 torque screwdriver, Mountz, 8 in.-oz
4.7 cable, demuxz-digital, Z&4-pin
4,18 modulation test -tand
4.11 standard assembly worlk bench
G.12 =tandard assembly work stoaol
4,132 table mat
5.8 METERTSLES REGUIRED: FEaRT MO,
*
S.1 Twiggy assembly A53-4a118

inspection and the
the Twiggy

psn &SE3-51548.,

a=&lla,

isk Drive.

[N B i i

el o S T N W e S

ET .
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i —Cal &% Align Test Fage 2
-
S, 4 FREFARSTION PROCEDURE:
&.1 Set up the oscilloscope in the following way:
S.1.1 CHANMEL 1| <{labeled "Yﬁ): IX probe
S.1.2 CHANNEL 2 (labeled "&MP")>: X probe
4.1.3 TRIGGERIMNG: ‘ SOURCE- INT
MODE~ MORMaL
$.1.4 SEC/DIV: .1 CH 1 & CH 2
&.1.5 WOLTADIV: AC, Sm, CH I & CH 2 {(Udsze 2m i+
the amplitude is insufficient
to attain signal strength of
1@ x.»
4.1.86 CHAMNEL 1 SELECT: DIFF
4.1.7 ETORE: FUSHED-IM
&.1.8 SLOPE: oauT
S.1.%  POWER: oM
4.2 Refer to the Revision Level Sheet for & list of the latest

of the tezt diskettes,

The following section #4,3 ie required on initial power on onlov.

o Fresz RETURM for continual testing of drives,
$.3 Turn off the power to the Apple II1I1. Insert the A1ian
and Cxl Test diskette into the Apple II1 drive and turn
the power on.
C. INSFECTION AND TEST FROCEDURE:
Fal Ingpection Procedure:

Sl Make sure the pullew belt is not damaged and instalied
z=o that the white lettering printed on the belt is
facing ocut, Make zure the belt does not touch the
J3 connector or any other componernts,

71,2 Make sure the froggr foam pads are not cocked, loose,
or damaged. ‘

o103 Make sure the zerpent iz szquarelw aligned to the Fraonmt
head. The load pad must not be loose or damaged.

1.4 Inspect the alien load pad for damage or loosensss

7.1.3 Make sure the followirg sprincs are praoperly installed
and not damaged:

) Kick-out soring. = Kick-out assembly to chassiz
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£€i s

hassis.

Crews

revisiaon
orrect

and analog boards:

chassis

tal board

wiring

and

2 ascend spring. - froggr assembly to cha
C> -backlash spring. — carriage assembly to ¢
Make sure there is torque seal on the following s
A) guide rails - four screws
E) stepper motor - two screws
Cy D.C. motor - two screws
DY Kick-out zassemblyw - one screw
EY dual-switch = One SCrew
F)» froggy axle
set screws = two screws
Make sure the chassis number, serial number, and
level number on the assembly and the boards are -
and legible. Yerify the numbers on the attached tag.
Inzpect the following items an the din gi tal
A2 sufficient torque seal on the speed pot
EY mylar inszulation between the digital board and
C) plastic keys installed on Jl connector on diagi
DY components properly installed and not damaged
EY four mounting screws for each board; not looze
F'* no solder bridges or exceszzive woidsy check =o
complete wetting and filet,
Make =sure all connectars to the digital board are
according to the following directions. Check all
for ins ulﬂtian damage , correct routing, looping,
tie—wrapping.
A2 stepper motor to J2; brown wire to white dot
By dual-switch to J3; brown wire to white dot
Cr analogsdigital ca gdge to
pin #l or Ffront
Dy D2y motor to J5; red wire to white dot
EY calibration switch to J&; arange wire to wnite

dot



-Cal & Align Test

FPage 4
-

7.1.1080 Make sure all connectors to the analog board are installied
according to the following directicons., Check all wiring
for insulation damage, correct routing, looping, and
tie—wrapping.

&) analogs/digital cable to J1 on the analog board; colorsed
edge to pin #1 or front edge of chassis
B rear—head cable to JZ2; red wire to pin #1
C» front-head cable to J3Z; red wire fto pin #1
—_

E 4
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Alignment Test Procedure:

7 .1 Ingert the interface cable from the demux board to the

J1 connector on the digital board on the Twiggy driwve.

o

-]
[0
b

Connect the two scope test probes to each zide of C1Z on the
analog board, and the ground leads to the analog
ground points at TP 7 and TP 5. (See Fig. 1.)

-

:2.3 Insert the Alignment Test diskette into the Twiggy
drive. Fress RETURM.

7.2.4 The monitor will read INITIALIZATION and then READING
"CATS EYE".

7.2.3 Observe the cat’s eye zignal on the scope. The cat- s
ere percentage must be B&X MINIMUM., If leszs than 88X,
eject the media by pressing "U" to unclamp and re—inzert the
media. Re—insert a third time, if necessary. I+ the drive
tails to reach 86X a third time, record the percentage

and reject the drive,

W asx NOTE =% I+ the 1
scale, rota
the cat’z =

cat’'s eyve signal cannct be zet to the 1883
the VOLTADIY control to 2Zm and adijust
t

7.3 Modulation Test:
J.23.1 Press "M" to begin the modulsation test.

Fe3.2 ndjust the oscilloscope settings in the following way:

) ValtssDiv: 18 m cboth channels)

By Store: ot

C» adiust both red variable controls for WoltssDiw zo that
the waveform ranges between the dotted linezs an the
oscilloscope screer labeled 8% and 6N,

Ly adjust the "position” controls as necessary to nlacs
the waveform between the lines labeled 8 and 168

Fv3.3 Place the modulation test =
af the froggry s shown in F

h 4
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A PASSING TWIGGY

TOTAL DEVIATION = DEVIATION A + CEVIATION

THE TOTAL DEVIATION MUST BE LESS THAN 3,5 SMALL
TO PASS THE MODULATION TZ:7

FIGURE 2. THE EVIDENCE OF MODULATION ON THE
OSCILLOSCCPE SCREEN,

DEVIATION A
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& Align Test

4 Observe the waveform on
of excessive modulation.
dotted 8% and 168X lines

.\
-
[XA]

Fage &

the cscilloscope zcreen for suidence
The wave must rnot deviate from the
& total amount more than 3.5 of the

small lines printed on the screen. (See Fig. Z.)

-
Y]

.3 Remowve the test stand. Fress "U' to unclamp and remove the

diskette. Insert the diskette again to make sure it was

properly clamped during

the +irst modulation test. Press

"M" to begin the test zgain. Flace the test stand on the
troggy. If the drive does not exhibit evidence of modulation

in the second test, cont

inue with step # 7.3.48. 1f it does

exhibit modulation, reject the drive.

~l
LIv]
13

-
~J

Remove the test stand,

.
[

7.4 Calibration Test:
7.4.1 Press @ to begin the cal
will
FRZS or FAIL message wil
ved4,2 The diskette will automa
pass. Frese the eject s
fraom drives that fzil.
F.5 Torque Test:

xx® MOTE =xx [

Reset the oscilloscope as described in step # 4.1 above.

ibration test. The program

avutomatically perform the test and &ither =z
Ct

1 appear on the monitor =creen.

tically eject from drives
itch to remove the diskette

I Inzert the torque zcrewdriver intoc the rear of the

stepper motor lead-scriew
the s=crew turns at the =
the torgque screwdriver,
zcrew does not turn, pas
final inspection. ‘

ETURM to begin
vther Twiggy.

m
(111
U]
n‘l il

and try to turn it. IF

in=—oz specification of

reject the drive, I+ the
= the Twig qox driuve to

the alignment test agzin
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TWIGEY MANUFACTURIMNG IMSTRUCTIONS
1.4 TITLE: QUALITY ASSURANCE - FIMSL INSPECTION
.1 Part No.: @8&4-@az2g7
1.2 Latest Revision: Sept. 1982
2.4 FURFOSE: This procedure describes the final testing of the Twiggy
: disk drive.
= REFERENCE DOCUMEMTS: -~ Eill of Materials, psn &53-515a.
= Bill of Materials, psn £53-5118,
4.4 EQUIPMENT REQUIRED: ‘ a7y .
4.1 Apple 111 &
4.2 wvideo monitar 1
. 4.3 switch box 1
bt 4.4 interface card &
4.5 demux board &
4.4 controller board &
4.7 Final @A Inspection Staticon diskette
(See step #H4.2 below) ‘ &
4.8 FIYV Twiggy Formatted diskette &
4.7 standard assembly werk bench =
4.18 standard assembly work staol 1
4.11 table mat 1
2.8 MATERI&SLS REGUIRED: - PART MNO.: ET .
S.1 Twiggr Aszsembl &T3-4116 i
5.8 FREPARSTION PROCEDURE:
##% NOTE #x# Section #4.1 is required on initial peower on aniw.
Fress RETURN for continuzl testing of drives.
S.1 Turn the power off o the Apple 111, Insert the 08 Final
Test diskette inftoc the Apple III drive amd turnm the power
et Iuly

Z.2 Refer to the Rewision Level Sheet for 2 list of the Tatast
reion of the tect diskettes,



Firnal Inspecticon Fage 2
-
F .8 Final Test Inspection
2.1 YVisual Inspection:

7.1.1 Make zure the froggy pads are not cocked, loose, or
damaged.

7.1.2 Make sure there iz Torque Seal on the speed pot.

7.1.3 Make sure the plastic Kewvs are inztalled on the J1
connector on the digital board,.

7.1.4 Inspect the head cables and wiring hdrn-ssez fo
insulation damage, proper routing, looping, and
tie—wrapping.

s.1.3 Make =sure the chassis number, szerial number, and
revision lewel numbser on the assembly and the boards
are correct and legible, WMerify the numbers on the
attached tag.

7+1.4& Check the load pads on the alien and the serpent

- for damage or locseness, before and after the test.
7.2 Speed and Data Handling Tecst:

F.2.1 Connect the interface cable from the demux board to
the JI connector on the digital board of the Twiog
drive,

7.2.2 Fress RETURM to begin the program. Insert the Speed Test
diskette into the Twiggr. The program will test the drive
for eight speed classes.

F.2.3 A PASS or FAIL message will appear on the screen. I the
drive FAILES, press the eject switch to remowe the dizketts
and reject the drive.

Je2.4 I+ the drive PASSES, the program will zutomatically contirnue
to the data handling test., The program will ftest the drive
for Z8868 transfers.

F.2.5 I+ OME ERROR OR LESS gccurs, a PRSS me*s‘q# w1 aapear
on the screen. FRecord the PASE result and carsfulls
place the Twiggr into the carrier bin so that the nead
cables are on top to avocid damage.

. o g T4 bR R T =ty - - T o o m - o

PLE.& 14 MORE THeM OME ERROR accurs, a Fall message will apoess or
the screen and the Twiggy must be rejected,

JeZ 7 FPress RETURM to test znother Twigogr.

"
11}



TWIGEY MANUFACTURIMG

INSTRUCTIOMS

1.8 TITLE: TWIGGEY - MEDIA SCANMIMNG
1.1 Part No.: 8&4-G282
1.2 Latest Fevisiaon: Sept. 1732
2.8 FURFOSE This procedure dezcribes the testing
diskettes for the data handling test
2.8 REFERERCE DOCLMENTS: Mane .
1 ECUIPMENT REGUIRED:
-
4.1 standard assembly work bench
4.2 standard assembly work stool
4.3 tabkle mat
4.4 w@pple 111
4.3 intelligent controller board
4.4 demux board
4.7 controller cable
4.8 demux cable
4.% wideo monitor
4.18 certified Twiggy drive (zero data handling
erraors, azimuth angle lezs than & minutes)
4.11 Twigor Media Scanner diskette
CSee step H#4.2 below? ‘
4.12 video cable
4,12 black felt pen
4.14 large bins (AKro #36-248)
5.8 METERIASLE RECIIIRED:
S.1 diskette envelopes
) FPEEPSESTION FROCEDURE:
-’
S.1  Connect the Apple II1 to the wideo monitor
4.2 Insert the Disk Scanner Frogram intao
ot Ol .

and
foar
i th

the Spple

formatting of
the Twiggy drive.

drive
drive
drive

LA5Twi goy
1-Twiggay
1ATwi gy
1/ Twiggy drive
1A Twiggy drive
mir. 1

15 Twiggy drive
g¥ driwve
ar drive
R

15 Twig
1/°Twig

the wideo cable.,
111 amd turn *the



-

igoy Media Scan Fage =
S
4.3 Refer to the Rewvision Lewel Sheet for a list of the latest
version of the test diskettes,
7.8 MEDI& SCAMMIMG PROCEDURE:
7.1 FRemove a diskette from the bin labeled "TO EBE SCAMMED" and count
the number of black X's on the diskette label. I+ there are 18
or more X2, place the diskette into the bin labeled "FAILED.®
I+ there are less than 18 X8, insert the diskette intoc the
certified Twiggy cdrive after the Apple 111 iz booted up. The
program will automatically test the diskette.
7.2 I+ the dizskette passes the test, the Twiggyr will eject it and
a PASS message will appear on the screen. Remove the diskefte
and carefully write a black ¥ on the diskette label., Fut the
diskette into an envelope and place the diskette into the
bin labeled PASSED.
7.3 If the diskette fails the test, the Twiggy will eject the
diskette. Put the diskette intoc an envelope and place it
in the bin labeled "FAILED."
-



TWIGEY MANUFACTURING INSTRUCTIONS

TITLE: TWIGEY - FROGEY ASSEMELY

o

[ A

=

t No.
=t Revu

l'|1

l}

1. @ 4 azaz
1. )i n:

Far
Lat io

[

Sept. 1983

1]
l,l'l

i1|

FURFOSE: This procedure describes the assembly of the froggy for

el

(s

the Twiggy drive.

FEFEREMCE DOCUMEMTS: - Bill of Materials, ps/n &53-5138.

Lr

5
oaf

EQUIPMENT REGUIRED: ‘ Ty,
4.1 standard aszszembly work bench 1
4.2 standard assembly work stool H
4.3 table mat 1
4.4 =mall bin 1
4.5 medium Bin i
4.4 large bin 1
4.7 roplisers i
4.8 phillips screwdriver 1
4.7 e-ring stand 1
4.18 e-ring applicataor 1
4.1l froggy asszembly Ffixture i
S MaTERIALS REGUIRED: FeRT MNO. STy
S.1  frogogr E15-5611 1
5.2 screw, 4-48 ¥ 373 486-1484 1
S.3 hex nut, #4 ggq—ﬁ114 1
S.4 washer Bs6-0B8326 1
3.9 Sfroggy roller UGM—HQFB i
Z.4 roller pin gag-—-ap3w 1
2.Y frog leg pin SEA-ARER 1
5.2 locktite PET-@81 7 i
.7 foam SES-HE1 7 2
5.19 frog leg E1S-Saaa 1
S.11 frog spring SHS-HEE] 1
.12 e-clips EsE-GEZF z

FREFAR~TION FREOCEDURE: Hone
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BRACE
PLIERS
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\L)IF—'T UPWARD ON PLIERS

FIGURE |, THE REMOVAL OF THE BRACE F=ROM THE FRCGOW
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.8 ~SSEMBLY PROCEDURE:

7. Brace
7.1

7102

#x% PMOTE ®##

Remoyval :
Hold the froggy and pliers as shown in Fig. 1.

Twist the brace with the pliers to break it off, while
simul taneously supporting the top section of the froggy.
Use the pliers to remove any remaining pieces of the brace.

Do not damage or crack the froggy in an» other plac
especially around the spindle hole. If the froggy i
cracked, reject it. ‘

m

W
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SCREW
/ ?'/— WASHER
— FROGGY ‘

LEG PIN

FROGGY

FROGGY
ASSY FIXTURE

FIGURE 2. THE INSTALLATION OF THE FCG LEG: LEG PIN,
= FROGGY ASSY FIXTURE ¢ INSTALLATION OF FROG
LEG ONTO THE FROG.

DRAWN BY , OPERATION NO. lTITLE
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iggy - Froggr Assembly Fage
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Frog Leg Assembl»:

ha

.1 ~Assemble the frog leg as shown in Fig. 2.

72,2 Place the frog leg on the spring. (See Fig. 2.7 Insert
2 leg pin (it has a ¢lot in the end) into the holes in the
spring and the frog leg.

~J

2.3 Insert an e-ring from the e-ring stand intoc the e-ring
applicator. (See Fig. 3.7 ’

~J

2.4 Using the e-ring applicator, insert the e-ring into the
slot in the end of the leg pin holding the frog leg onto
the spring. (See Fig. 2.7

~.4

Place a froagy roller onto the frog leg as shown in Fig. 2.
Insert = roller pin (it .has a slot in the center) through the
haoles in the frog leg and the froggy roller.

7.2.¢8 Using the e-ring applicator, insert an e~-ring into the slat
in the roller pin holding the froggy roller onto the frog
leg., (See Fig. 2.7
F.2,7 Make sure the frog leg moves freely on the leg pin. Make sure:

b the frocggy roller spins freely on the roller pin. If not,
reject the frog leg.

-

Frogay fAssembly:

(X}

7.3.1 Imsert the nut intoc the nut retxining hole on the frogoy
assembly fixture., (See Fig. 2.7 Insert the frogoy onto the
fixture, (See Fig. 2.7

7a3.2 Inszert the zassembled frog leg onto the frogoy as shown in

£ to t r
Fig. 2. (Be sure the spring ftaces up as shown in Fig. Z.2
Insert the washer on top of the spring owver the hole in

the froggy so that the smooth side of the washer faces up.
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FIGURE 3. THE E RING STAND £ THE E-RING
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SPRING

FROGGY

NOTE!PULL BACK ON SPRING UNTIL TAB
IS AT END OF SLOT

FIGURE 4, THE PLACEMENT OF THE SPRING ON THE
—_— FROGGY € APPLICATION OF GLUE TO THE
FROGGY

b
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7.3.3 Insert the screw i£—4@‘\

T SRR 000 RTINS L R LRI St AT s K il w ae v

n e venn wmd

¥ 38 in.? into the haoles in the
washer, spring, and froggy. Full the spring away from the
froggy so that the tab in the froggy is located at the front
edge of the slot in the spring. (See Fig. 4.7 While holding. the
spring there, tighten the screw. ;

~J
1
oy

of the spring, and

Carefully apply aglue along the front edge
= Fig. 4.7

be tween the washer and the notch. (Se
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FIGURE 5. THE INSTALLATION OF THE FOAM ON THE FRCZ S
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F.3.3 LCarefully apply qlue to the bottom of the screw where it
contacts the nut.{(See Fig. 5.) Remowve any excess glue
with a paper towel.

7.3, Install foam on the bottom-cside of the froggyr as shown in
Fig. 5. wApply the adhesive side of the foam evenly on the
froggy surface =o that the foam 1|e= flat and without
wrinkles. Make sure the” £0am 7s. 'square’ and flush with the
edges of .the froggy.
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