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GECTION I

CouA TING AHD W THTEN2NCE IHST! WCTICHS

IR DYNATRACE 350° Tr:-lcing Systen

SENEREYL DENCRIFIILY OF QRPSING LYTTEL:

L
The MIKIK Dynatrace 350% Prasiny dysten iS Gesnigned

for wracind qu~¢1xendlonh¢,cantﬁurs unger full
conixrpl of e LrAachy vaive. when ché Loadans stylus
ig sufided cnoo A repplate the ccacuL valve ui 1
autombiically supply @il v two mywenulis Arives in
aCcoriiance with che Lempiate apptowy. Toese
contﬁ)l roestion of the harizoniil (suddle) anic
vextucal (ram) feed 5CLEWS ao Lhat wne suchting €00k
fdlldws I R jZeniicel Lo wne perg late contouc.

ThP cyracer valve 13 pounces in & #ixed posiiion
on the crnsae-rail, and 200 s Trent ie provided to
facilicais jobh Yeltups ~f varyiny size and shape.

Toé: sarplate in pesununen te Tod copsianl TRu, anc
henc nRoves in unisan with e maneing BoOl. Wriile
tLi”g“°OLlfﬁ @at whe fomplEns be ravarsed relative
to the workpisce, cpe cenplate itsell im a true 1:1
"u;‘hguuton ~F the dasires W worksiecz contour.

4.

F”' 1 is a .cVezutic drpaing Of the b deaulic
systier.. 1t8 pain Conponents sl their Yunctlons are

oc"qxxbeo erow.

Hiﬂﬂaullc Guprly Univ (e £10- 2 ¢ 3)

an il qu~rvuxr, oil filtecrs, and two

Thl$ (‘Onn'\,:...‘-_. ”)f"
ghe two :yulaullc Arives

hydraulic pubgs (one gupplies !
and the other supt1ins tne 3tesring control in tue e
craper velva). Mounteu on the supply unit =xn an s

elektrice) contxol prncl and & vaguum LUhig tn handle

drain oll LXOn the tracex valve.

Refer o cection VI for o0i1 anl filter specificationz




Tracer Valve

The tracer valve controls the amount and direction of
o0il flow to the hydraulic drives on the x and y axes.
This is accomplished by deflection of the stylus, which
is guided around the template by the steering control
mechanism in the tracer valve,

[3
t

Fig. 4 shows the location of the varibus controls on
the tracer valve. These controls function as follows:-

»

a) Feed Rate Control
Allows operator to set desired feed rate for
tracing. This is then maintained automatically
over any contour, but may be varied manually
during the cut, if desired. Note that this
control only affects feed rate while tracing,
- not while steexing mwanually.

The numbered scale above the control knob is
not graduated in distance/time values. It merely

assists in returning the setting to a previous value.

b) Feed Direction Selector

Axial movement of this control selects feed direction

for tracing either clockwise or counter-clockwise
around a contour.

¢) Autonatin Steering Selector
Allows sclection of automatic or manual steering by
engaging or disengaging the steeriny control mechan-
ism, . Manual stecring is effected by grasping the
stylus and deflecting it in the direction of desired
feed movenent,

The truacer can be manually steered whether the
gteering selector is set to Manual or Automatie,
Manual selection is recommended, however, as stylus
deflection force is much lighter and the normal
oscillating motion of the stylus is absent.

When steering manually, rate of feed is controllable

only by the amount of stylus deflection,

-l
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- Hydraulic Motor Drives

Fach drive assembly, as shown in Fig. 5, consists of a
hydraulic motor controlled directly by the tracer valve,
a worm gecar reduction box, and an electric clutch to allow
disengagement from the machine's feed serews, The clutch
output shaft is connected to the feed screw by an Oldham
coupling, which ensuxres positive drive without backlash,
and compensates for slight misalignment,

Rotation of the hydraulic motor in either direction is
transferred through the worm gear box and thence through
the electric clutch to the feed screw. The final drive
Of the worm gear bhox is equipped with a graduated dial

to indicate rotation.

The electric clutch is controllable through a pendant-
mounted push-button switch, and is interconnected to the
machine's rapid traverse control so that engagement of
rapid traverse automatically disengages the clutch.,

NOTE: A 2-speed spur gear box can be added as illustra-

— ted below to incrcase feed rate range where necessary on
large machines or for materials having high or low
machineability ratings.
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SECTION II

Tracer Valve Operating Theory

Note: Explanatory drawings (Figs. 6, 7 and 7A) show

a vertically mounted D-2008 valve. The horizontally
mounted D-2024 valve operates in the same manner, with
the vertical axis spool being equivalent to the y axis
spool ncted on these drawings.

The MIMIK Automatic 360° tracex valve consists bhasically

of the two 4-way hydraulic’ servo valves 'arranged at 90° to
one another, each controlling the rate and dircction of

0il flow to one of the machine's two hydraulic drives.
Actuation of the spools in these two valves results from
deflection of the stylus which is held in a steel diaphragm
to allow universal pivotting.

In this respect the valve is similar to a manually
operated pencil-trace valve, where the operator pushes
the stylus in whatever direction he wishes the stylus
and cutter to move relative to template and workpiece.

In the Automatic 360° valve, however, the operalor is
reylaced by & third servo valve which controls rate and
direction of o0il flow to a hydraulic steering motor.
Changes in the template contour are sensed by the stylus,
and cause the steering motox o move a bias spring around
the stylus s+em. This bias, or push, applied to the stylus
is equivalent to an operator's manual push, but is much
more uniform and is completely automatic.

Figs. 7 ané 7A further illustrate the action of the
systen at a change in contour on the template.

Vd



SECTION II

Tracar Valve operating Theory

Note: Explanatory drawings (Figs. 6, 7 and 7A) show

a vertically mounted D-2003 valve. The horizontally
mounted D-2024 valve operates in the same manner, with
the vertical axis spool being equivalent to the y axis
spool noted on these drawings.

The MIMIK Automatic 360° tracer valve consists basically

of the two d-way hydraulic¢ servo valves 'arranged at 90° to
one another, cach controlling the rate and dircction of

0il flow to one of the machine's two hydraulic drives.
Actuation of the spools in these two valves results fromn
Jeflection of the stylus which is held in a steel diaphragm
to allow universal pivotting.

tn this respect the valve is similar to a manually
operated pencil-trace valve, where the operator pushes
the stylus in whatever direction he wishes the stylus
and cutter to move relative to template and workpiece.

In the Automatic 360° valve, however, the operator is
replaced by & third servo valve which controls rate and
direction of oil flow to a hydraulic steering motor.
Changes in the template eontour are sensed by the stylus,
and cause the sieering motox to move & bias spring around
the stylus s+em. This bias, or push, applied to the stylus
is equivalenf tO an operator's manual gpush, but is much
more uniform and is completely automatic.

Figs. 7 and 7A further illustrate the action of the
system at a change in contour on the template.
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In Fig. 7 the ztyluc is cyainst a template edge
parall~) to the : machine axis. The bias angle is
proporiona’. to the ruie of feed, and has becn estab-
lished by ti . fe»d rate control setting. The steering
spool iy in neut:ul, 50 no oil is being ported to the
steering mosox, and tle biis spring is therefore
stacvionary. The cpring is oxXerting a pull on the stylus
which (efleshs it in the x axis only, deflection in the
y axis Deing prevented by the template. This x-axis
deflection pasitions the x spool to produce machine
movement paiallei, to the tomplate edge.

on roachiry ¢hw outside corner shown in Fig. 7A,
the bias sp-ing Feflects the stylus in the y, as well
as the x, auiis, producing 2 corresponding movement along
both mochins axes. The slight change in detflection
resulting f.om the cortour chang? noves the steering
spool upwars., Qi) is thus poried to the steering motor
and thn biz. spring rctates about the stylus until reaching
the pra-gset bias angle. Reduced stylus deflection due
to resistan.e of “he templite edge then returns the
steering spool Lo neutral.

On reaching an inside cornexr (not illustrated) stylus
deflec-ion 's decveass] by the newly-presented template
edge. The nieering spool is moved downward, and the
bias spring thus rotates in the opposite direction until
reaching th: pre.set bias wengle. X and y spools are
simultaneou ly nositicned co produce machine movement
parallel to the templete erge.

On curved template conto rs, the above actions are
continvous, zhe ’teering vilve always seeking to maintain
a constant ~ias sngle and thus a constant feed rate,

wher the ztylus is not acainst a template adge, it
maintaing & slich:ly ceflected position which lowers the
steering sp-ol balow neutral and produces a continuous
rotatinn of the hias uprin,. X and y spools are thus
being rontinuouciy repositioned, and the machine members
oscillate in a circular paw«tern. 2 gradual creep in one
direction v'1l1 occur if the x and y spools are not bal-
anced o su.t the macrine. (See Section V - 2),
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SECTION IIX

HOW TO OPERATE THE TRACLER SYSTEDL

Operation of the MINMIK Automatic 360° tracer system is
extremely simple and regquires a minimum o operator
training.

This section outlines the procedure necessary to start
up the unit, adjusi the feed rate, etc.
The procedure for setting up vhe unit o cut paris is
sutlined in Section IV, ! ,
1. Before startinc the pumps, check the oil level
gage on the oil reservoir to make sure the oil
level is approximately half way up the glass.,

2. Check the oiler bottle for the vacuum purp to
make sure it coniains approximately 1" of oil.

3. To start the pumps, turn the disconnect switch
on the electriecal control cabinet to 'CN' then
press the start button. Check pressure gages
and set pumps to give dead-head (no f£low)
readings as follows:

Steering circuit - 200 psi (feed along straight
portion of template)

Feed circuit - 250 psi (Sclect manual steering
and hold in fixed position on template).

Check vacuum pump oiler bottle for adequate oil
level with some froth on tep. This indicates
that vacuum pump is receiving lubrication.

4. Clear the system of any accumulated air by
running the ram and saddle back and forth a few
times. To do this, turn the automatic steering
selector to 'Manual’, switch on one axis feed
clutch, and deflect the stylus manually. Repeat
on the other axis. (Note that electrical panel
contains individual switches for each clutch, while
roemote switch controls both clutches). It is not

., necessary tc run either menber to theanfull ‘end ofl
its siroke.
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The template may be rough-positioned by means of
the machine's ragid traverse controls, which should
be interconnected to automatically disengage the
tracer drive clutches when engaged. Care must be
taken to avoid running the template against the

tracing stylus when in rapid traverse.

There are two ways to start the stylus feeding
automatically along the template. In both cases
the feed direction selactor knob should first be
set to the desired direction, feed rate should be
set at mid-range, and the automatic steering
selector should be set to tAutomatic’,

a) with both drive clutches engaged, steer the stylus

manually onto the template in the desired direction

of feed. This will establish the steering bias
spring at approximately the correct angle, so that
when the stylus is reloased, automatic feed will
continue.

b) With both drive clutches disengaged, move the

machine ram or saddle manually to advance template
toward stylus. The stylus will be oscillating
while the template is approaching it. Carefully
bring the template against the stylus until stylus
oscillation ceases. Do not advance template past
this point. Engage drive clutch controlling same
axis as template has been moved in to check that
template stays against stylus. (Xf stylus begins
to oscillate, repeat previous stey.) When both
clutches are enjaged, stylus should feed along
template automatically.

Feed direction can be reversed while feeding along

the template, but the stylus should bhe steered

manually during the direction change to ensure that

it does not oscillate off the template,

»

Set the feed rate to the desired value by turning
the feed rate control knob. It may also be necessary
or desirable to shift the spur gear boxes into either

the high or low ratio, depending upon the feed rate

desired.

VLS/07gE G002 LE L00{NKL)
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When tahing heavy cuts at low feed rates, the gear
boxes should be shifted to the low speed positicn,
and the feed rate adjusted to suit, rather than
using the high speed ratio and trimming down the
feed rate, as this provides more power for cutting.

To stop the tracer at any desired point on the
template, disengage one or both ¢lutches, or turn
the automatic feed sekector to 'Manual'. (The
stylus may then require manual assistance to start
following the teﬁblate when re-set to 'Automatic’'.)

There are two methods of removing the stylus from
the template:

a) Steer the stylus manually until clear of the
template, Oscillation can be stopped by dis-
engaging both clutches or by setting the
automatic steering selector to ‘Manual’,

b) Engaje rapid traversc¢ on machine, taking care
that template does not strike stylus and tool
does not strike workpiece.



SECTION IV (Zi)

HOw TO SET UP FOR CUTTING

1’

start hydraulic 3ystem and leave running during
setup to bring oil to proper temperature.
Disengage tracer drive clutches and set automatic .
feed selector tO 'Manual'.

Insert a stylus of proper diameter and shape in
the stylus collet of the tracer valve.

where the workpiece contour allows 2a conventional
sinjle-point tool, the stylus contact edge should
have the same included angle and nese radius as the
tonl. Depth of cut adjustments 3re then taken by
adjusting the valve position in eithex OX both axes.

where the contour involves oppos ing slopes, either
a button or 2 fishtail-type tool must. be used,and
the stylus must be either round or fishtail in
section. In either case the finish-cut stylus should
have the sane radius as the tool tip.

since a valve position adjustment would increase
depth of cut on one workpiece slope and Gecrease it
on an opposing slopé, cut adjustments must be taken
by changing the radius of the stylus. tdentical
tool and stylus radii are uged for the finish cut,
while for rough cuts the stylus radius is increased
by the amount of workpiece stock o be left on.

Two types of round stylus are shown in figures 8
and 9. A stepped stylus with several diameters is
also convenient for roughinyg, OF interchanjeable
sleeves can be used when the stylus section is not
circular. The breakable type stylus will prevent
damage if the template is accidentally run into the
stylus under rapid traverse. - *

Select proper cutting tool and clamp in toolholder.
(Note that tool and stylus contact edges are 180°
apart). '

Using manual machine controls, advance the cutting
tool within 1/8" of a reference point on the work-
piece.



Install template $o it bears approximately the same
relation to the stylus as the workpiece does to the
tool, .

Note: The tracer valve is mounted stationary and

the template moves with the machine ram., With this
arrangement the templates are made as for any
conventional tracing system. However, before
installing the template it must be turned end for
end and top for hottom relative to the workpiece.

Check and adjust tempiate for parallelism as follows:

a) Manually move ram up and/or qaddle sideways to
¢clear stylus and tool.

b) Mount dial indicator on tracer valve or convenient

fixed surface and set pointer against straight
section of temglate.

c) Feed ram (or saddle) manually and check for
parallelism.

d) Pivot template to proper alignment, lock in
position, and recheck with indicator.

Return ram and/or saddle to original position so
tool is 1/8" from workpiece. Adjust valve if
necessary to maintain same relationship.

Pick up reference points on face and diameter of
workpiece as follows:

a) Reference point on face:

- Adjust valve upward until stylus almost touches
horizontal edge of template,

ive eclutch and steer stylus

RIS Lye it tufb TN oL o Ceii e ki

stylus with machine handwheel. (See para. 6(b)
of Section IXI).

~ Adjust valve downward. Temglate and tool will
feed downwarxd since vertical tracer feed is
engaged, Continue until tool is ,005" from
reference face of workpiece.

10



10.

11.

!"-'-. 12 L)

- Use manual machine feed to position tool to
approximate horizontal location for next
reference point.

b) Reference noint on diameter:
- Disengage vertical drive clutch and adjust
valve horizontully until stylus almost touches
vertical edge of template.

- Brihg template against stylus as in (a) above,

- Adjust valve horizortally until tool is .005"
from reference diameter of workpiece,

- Position template 8¢ stylus is near starting
point, using either machine feed or manual
valve steering.

-~ Tool and etylus are now in proper relationship
and ready for cutting,

Adjust valve position or stylus diameter for
desired depth of cut.

Start machine spindle, set feed direction selector
on valve to desired position, engage drive c¢lutches,
and manually steer stylus onto run-on portion of

template with autc steering selector set to 'Automatic’.

At end of cut ram and saddle can be repositioned for
next cut by using machine's rapid traverse controls,
by manually steer’ng the stylus, or by feeding under
tracer control along an enclosed template, with
tracer feed rate zdvanced during the none-cutting
portion,

All finish cuts should be taken in the same direction,
although rough cuts may be taken in alternate direc-
tions if tool geomstry permits,

Between cuts the valve position or stylus diameter
must be adjusted for depth of cut, and returned to
original setting for the next workpiece.
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SECTION V

TRACER VALVE SERVICE PROCEDURES

The following instructions cover service procedures

which can be done without factory training. Removal
of valve spools or servicing of valve components not
covered below should only be done by factory-trained
personnel. (Factory training for customer personnel

i

is available on request.) :

1. Removal of side cover plates (Refer to Fig. 4)

Required for stylus diaphragm change, steering
motor drive belt change, and for complete axis
spool balancing procedure, '

a) Remove feed control knob or remote control
mechanism (Do not attempt to remove feed
control itself).

b) Remove automatic steering selector knob.
c) Remove feed direction selector knob and shaft,

d) Remove mounting screws at front, sides, and
rear of valve, and remove side covers.

2. Balancing of Axis Spools (Refer to Fig. 6)

The complete procedure is always followed on
initial installation, but is not normally

required thereafter. It involves first adjusting
the steering valve spool to ensure proper neutral-
ization and full-range feed rate control,-followed

brube giish.boNeReRe 8 HhiE MLAEPN

Due to normal variations in both machine tool
and tracer system, the axis spocls may require
sccagional hatancin:., This is particularly true
where very slow feeds are required. The complete




procedure should only be ugsed when valve covers
have been removed for other servicing or when the
steering valve is obviously out of adjustment,

a) Partial Procedure (Axis spools only)

- Turn hydraulie supply on, disengage drive
clutches, and set automatic steering selector
to 'Manual’.. ’

- Use allen key to rotate steering valve stylus
pressure adjustment (located 2.25" to rear of and
in line with feed rate control.) Set to maximum
by rotating until indent on end of adjustment
shaft is at 12 o'clock. (All “"clock" settings
apply to normal horizontal valve mounting).

- Check graduated dials on drive unit gear boxes
for rotation. If both dials are stationary,
axis spools are balanced. If either or both
dials are rotating, spools are out of balance.

- To re-balance, insert allen key inta the spool
adjusting screw of one axis spool (horizontal
spool is accessible through access hole in side
cover). Turn screw until gearbox dial rotation
stops.

~ Repeat on other axis spool, then repeat again on
first spool.

-~ Re-set stylus pressure acdjustment to 5 o'eclock.
This setting is 30° above minimum, and should
provide enough spring force to prevent spool
hang-up without upsetting the force balance between
bias spring and spool return spring. {Bias spring
tension has been factory set and should not be
changed) .

- If extremely close balance is required, set up a
square template, adjust feed rate control to a low
setting, and time movement along template under
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automatic feed in both directions along each axis,
Adjust axis spools as above, but with stylus
pressure at normal 5 o'clock setting, to establish
equal feed rates.

‘Complete Procedure

Remove left side cover plate.

Turn hydraulic supply on, disengage drive clutches,
and set automatlc steering selector to 'Manual’.

Set stylus pressure to maximun (See para. 2 of a)
above).

The bias spring should be rotating about the
stylus stem. If it is not, the feed direction
selector 1s in a neutral peosition midway between
extreme positions - pull fully out or push fully
in. Note direction of bias spring rotation.

Deflect stylus by hand. Bias spring should
immediately reverse rotation. If it does not,
release stylus and adjust the steering spool as
follows: (If rotation does reverse, check and
adjust for correct rotational speed as noted
below).

Insert slot-head screwdriver into end of

feed rate control sleeve to engage tapered
adjustment pin, Turn counter-clockwise until
bias spring rotation stops and begins to
rotate in opposite direction. Set rotational
speed at 1 to 4 rpm,

Steering spool should now be in correct

adjustment, and bias sprinjy should reverse

rotation when stylus is deflected, * Failure to

reverse indicates feed rate control sleeve is

radially out of position. To correct, rotate

feed rate control sleeve by means of split

clamp lever until control knob locking screw " .




indent near end of sleeve is just past 3 o'clock
position. Without moving sleeve, loosen clamp
lever screw, rotate lever to 9 o'clock, and
tighten screw. Check again for bias spring
reversal and correct rotational speed.

Balance axis spools as per Partial Procedure
noted above,

stylus Diaphragnm Replacément (Refexr to Fig. 6)

Required if diaphragm becomes damaged due to stylus
being struck by template ox other object. Damage is
indicated if stylus action becomes uheven, spongy,
abnormally loose or tight, or if stylus has excessive
axial play.

- Turn o~ff hydraulic supply, set automatic steering
selector to 'Manual', and remove both side cover
plates frow valve (See para. 1 above) .

- Set steering valve stylus pressure to maximum.
(See para. 2 of 2 a) above).

- Remove stylus collet.

- Measure dimension 'A' (see Fig. 6) and note for
future reference.

- Loosen set screw in 45° angular face of anchor
block so0 it clears recess in stylus stem.

~ Remove pressure plate (held by 3 countersunk
screws).

- Carofully pull stylus stem out of valve with one
hand, using a rotating motion and holding the
steering bias bushing and anchor block with the
other hand. Make sure spool actuating rods do
not distort.

- Grip stylus stem carefully in vise jaws,




- Unscrew diaphragm nut and remove diaphragm along
with upper and lower retaining rings.

- Clean retaining rings and new diaphragm and
 remove any burrs.

- Install upper retaining ring, diaphragm, and
lower retaining ring, making sure all three are
properly seated on stylus stem. Rotate diaphragm
so relation of mounting holes to flat on stylus
stem will ensuré convenient access to stylus
collet set screws. Install diaphragm nut and
tighten securely but not excessively.

- Carefully install stylus stem in valve, using a
rotating metion and hnlding the steering bias
bushing and anchor block to guide the stem
through them without binding. If installed
correctly, diaphragm will bear snugly against
seating face, '

~- Rotate stylus stem so diaphragm mounting holes
align, and install pressure plate. Insert
mounting screws loosely, check for proper seating
and alignment of mounting holes, and tighten
screws gradually until secure,

-~ Align anchor block radially so spool actuating
rods are straight, position block axially on
stylus stem to maintain dimension 'A' within
£.005", and tighten set screw.

- Carry out complete axis spool balancing procedure
(See para, 2 of 2 a) above),

- Install both side cover plates and all control
knobs.
]

Steering Motor Drive Belt Replacement (Refer to

Figs., 4 and 6)

Required if belt broken or damaged. Breakage indi-
cated by refusal of stylus to oscillate when not

16



bearing ajainst template if set for automatic steering.
Danage (e.g. torn or stretched belt) indicated by
irregular stylus oscillation or erratic tracing per-
formance,

Note - Both conditions'are extremely rare, and
should be suspected only after checking all other
possible causes.

Belt replacement requires removal of the complete
steeringy module from the tracer valve, but inspection
of the belt only involves removal of the left side
cover plate,

- Turn off hydraulic supply and remove both side
cover plates from valve (see para, 1 above).

- Remove top plate from rear of valve.

- Set steering valve stylus pressure to maximum
(see para.2 of 2 (=) above).

- The steering module is held on place by two
socket cap screws accessible from the rear of
the valve and two more on the top face. (see
Fig, 4). Remove all four screws

- Carefully remove steering module from rear of
valve, guiding steering bias bushing by hand
50 it slides freely over valve stem.

- Remove tension spring from belt idler pulley
arti., Remove damaged belt and install new belt
on small pulley first, then on large pulley.
Make sure belt teeth are properly engaged on

pulleys. Replace tension spring to apply correct
idler tension.

- Carefully install stecering module, guiding
steering bias bushing to prevent cocking on
stylus stem, Depress bias spring if necessary,
but do not change spring tension setting.

17



Make sure mnodule registers properly with
locating dowels and that o-rings between
steering valve and manifold are properly
‘seated.

Install four mounting screws finger-tight, then
tighten top and rear screws alternately to
prevent distortion.

Carry out complete axis spool balancing
procedure (see 2 (b)' above).

Install top plate, both side cover plates,

and all control knobs.



SECTION VI

GENERAL MAINTENANCE

Apart from the normal operating adjustments, reliable
tracer performance depends largely on maintaining
absolutely c¢lean hydraulic oil and uniform machine
slide movement, 4

1. Dirt entering ‘the hydraulic system can affect
valve or hydraulic motor performance and can
cause damage to critical components., This can
be avoided by adopting the following rules:

~ Cap or plug all hose fittings and couplings
immediately if disconnected, and examine for
dirt before re-connecting,

-~ Flush new hoses thoroughly before installing.

- Replace hydraulic oil every 1,000 hours of
operation, cleaning out o0il reservoir with
varsol, Replace filter elements at the same
time.

-~ Use Sunoco Sunvis 747 or equivalent,
(This is a detergent-dispersant type of
hydraulic oil of 200 SSU viscosity,
containing rust, oxidation, and wear
inhibitors.)

- Power circuit filter - Kralinator I~932A.
-~ Steering circuit filter - Bendix 035016.

2, Smooth machine slide movement requiring uniform
screw torque over the full operating ranye must
be maintained at all times. Adequate way lubri-
cation plays an important part in this requirement.
In addition, backlash in both drive trains must be

kept to a minimum to avoid inaccuracies and change-
over marks,



e

-

Frequent and regular checks are recommended to
ensure proper gib adjustment, adequate lubrication,
and minimum backlash.

Both tracer valve and template mounting brackets
must be rigidly held in place. Adjustment slides
should be locked after adjustment to eliminate
play and vibration.

Lubricate Oldham cduplings at output end of drive
units regularly.

Maintain refrigeration therrostat setting at
95/100°. (Refrigerated systems only).

Avoid running machine slides to ends of travel

under tracer control, as this places an undue
strain on gears and keys.
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- SECTION VII

TROUBLE-SHOQTING CHART

If trouble persists after trying the remedies noted, call
MIMIK TRACERS for service assistance.

CAUSES

S

T

TROUBLE

——————. ~— s e s A s o V8 3 ALY =

A. Vibration 1. Loose,gibs on

machine ways.

2, Excessive play in
feed screw nuts,

3. Lack of rigidity
in tracer valve or
template mounting
components.

4. Pump pressure
too high.,

5. Pump pulsation
due to wear or
improper adjustment,

6. Air in hydraulic

¢ircuit.

7. Stylus loose in
collet,

anit - o PRE Tep cr e M e 4 w880 0 STt i amTere ke

REMEDIES

— 4 - WAt e s sme . amesw

'1. Adjust gibs.

2. Adjust nuts or replace
if not adjustable. Replace
feed screws if worn.

'3. stiffen mounting
'brachets, tighten mounting
lscrews, snug or lock adjust-
ment slide gib screws,

4. Check for faulty

: pressure gage. Reduce
‘pressure in 25 psi steps
and check operation after
.each change. (Applies to
‘both punps).

/5, Re-adjust to
‘manufacturer's
;instructions.

?6. Clear system by feeding
iboth axes several times.
1(see Section III, para.4).

!7. Tighten.




-

' TR&—JEEE—' CAUSES REMEDIES
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!
B. Poor ' L. Vibration 1. See above.
finish ;
1 2. Uneven machine 2. a) Clean and
| movement due to lubricate machine ways;
i a) ¢irt or lack of
; lubricatinpn in
" machine ways; ‘
. b) gibs improgerly "b) Re-adjust gibs;
. adjusted on machine
* ways;
. ¢) machine ways woxrn; ¢) Re-scrape and align;
"~ d) nut tight on un~ | d) Replace screw and nut;
" worn portion of feed
. gorew;
" e) improper machining | e) Sharpen tools, grind
¢ practice. | correct cutting angles,
; l use correct speeds and
! | feeds.
I
. 3, Excessive back- { 3. Reduce backlash,
i lash in feed gcrews. i
- 4. Air in hy<raulic 4, See A -6 above.
' circuit.
t
: 5. Play or looscnces 5. Repair.
' in machine table,
{
C. Uneven . 1. change in machine 1. Balance axis
tracer 1 way gib settings, spools, using partial
feed  operation on unworn i procedure (see Section V,
rates ! portion of machine para. 2 +a)

ways, change in ram
counterbalance.

(First, correct machine
fault,)
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D. Uneven
Stylus
action or
axial play
in stylus

CAUSES

1. Damaged stylus
diaghragm,

E. Stylus
sticking
or
jammed

i a4 T e
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REMEDIES
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1. Reglace diaphragm
(see Section V, para. 3)

1. Same .as 'D' above.

" 2. Foreign material
. in valve preventing
- gpool movement.

F. Stylus will
not follow

or remain o@ rate setting.

template

PSP LVE I 2L bl ol

' 1. BExcessive or
. inadequate feed

l

' 2., Excessive pump
pressure,

i 3. Steering valve

- out of adjustment

4. Foreiyn material

S L T A

in steering circuit,

-.'[ -

G. Erratic
performance

H. Stylus
fails to
oscillate
when not
againgt
template

L ——— e 4 o BB - i mn san T

| 1. Same as 'D' or
'F* above.

2. Damagyed steering
motor drive belt.
1. Automatic gteering

selector in 'Manual’,

2. Feed direction
selector in neutral

sy PSS SRR TR L b b it bt

position.

1. Same as ‘D' above.

2. Call MIMIK TRACERS.
Do not dismantle valve
Spools.

W ey ma— &

1. Adjust feed rate,

2. Reduce in 25 psi steps.

3. Balance axis spools,
using conplete procedure,
(see Sec, V, para. 2b).

4., Call MIMIK TRACERS.

Do not dismantle steering
components.

1, Same as 'D' or 'F!
above.

2. Check belt and
replace if necessary
(see Sgc. V, para. 4).

——— - m—— ——————— Y . e

1. Set to ‘Automatic',

2. Pull or push to )
'Feed' position,
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CAUSES

H (continued)
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3. Feed rate control
set too low.

4. Broken steering
motor drive belt.

I.

Tracer
drive units
not
operating

1. Spur %Jear box
lever not engaged.

2. Clutches not
engaged,

3. Broken gear or
drive key.

Excessive
leakage

a) Tracer
valve

b) Shaft
end of
hydraulic
motor

c) Gerotor

1, Faulty vacuumn pump
or incorrect adjustment

1. Damaged o-ring seal.

JORS—
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REMFDIES

4. Replace belt (see'
Sec V para. 4)

s @vw

Engage lever.

2. Check for blown fuse.

3. Call MIMIK TRACERS.

J VU PRI ST S Sepy LT P 2R

1. Check for adeqguate
guction. Adjust relief
valve setting.

1. Call MIMIK TRACERS.

1. Gerxotor studs lvose.!l. Tighten.

end of

hydraulic 2. Seepage through 2. Renove gerotor and

motor, metal to metal joints. |paint thin strip of

' lacquer around periphery
of each joint. Reassemble
{and allow time to harden.
]
K. Inaccurate 1. Gezneral machine . Bee above,
template or tracer faults,
reproduction

» 2. Machine and
tracer operating
| properly.

¢ e o § ——— L A —

i

‘2, Modify template ox
stylug to compensate.

24

- e~

GD

P e L.

PR —— TP R it

————— L——



