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MII\4IK SERIES BO00 and 9000

INSTALLATION ANd OPERATOR INSTRUCTIONS

l . GENERAI DESCRIPTION OT SYSTEM

The l ' l IMIK s l ide t racer  is  a  s ing le-ax is ,  se l f -conta ined,

hydraul ic  servo contro l led at tachment  des igned to su i t

both engine and tur ret  la thes.

The IT,IIMIK sl ide tracer is usually mounted to the lathe

cross-s l ide.  When f ront  mounted,  i t  is  equipped wi th  a

swivel  adapter  which is  bo l ted in  p lace of  the swive l

compound,  a l lowing the t racer  to  be posi t ioned to any

des i red  ang le .

When rear mounted, 3s is eommon on turret lathes and on

enqine la thes wi th  extended cross-s l ides,  custom made
swivel  adapters are prov ided.

The MIMIK t racer  va lve is  mounted to  an x-y  co-ord inate
ad jus tmen t  s l i de  connec ted  to  the  t race r  s l i de  by  a
pivot ing va lve carr ier  arm.  The operator  may thus
pos i t i on  the  t race r  va l ve  a t  any  des i red  l oca t i on -

The Ivl$' l IK template bracket is either attached to the lathe
V-ways,as is  common wi th  a f ront -mounted t racer ,  or  to  the
headstock or  bed when the t racer  is  rear-mounted.

Def lect ion of  the t racer  va lve s ty lus as i t  is  fed a long
the template contour  d i rects  hydraul ic  f lu id  to  e i ther
s ide  o f  t he  p i s ton .  The  resu l t i ng  s l i de  movemen t ,
combined wi th  the basic  machine feed,  moves the cut t ingr
too l  in  a path ident ica l  to  the template prof i le .

v
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The main components
f o l l o w s : -

TRACER VALVE

o f  t h i s  sys tem and  the i r funct ions are as

The t racer  va lve contro ls  the amount  and d i rect ion of  o i l  f lowing

to  the  hyd rau l i c  cy l i nde r .

This  is  accompl ished by def lect ion of  the s ty lus which bears

against  the template.

I \ , l I Iv l IK t racer  va lves are equipped wi th  the fo l lowing contro ls : -

a ) In f in i te ly  Var iab le In feed Rate Contro l

T o  a d j u s t  t h e  i n f e e d  r a t e  o f  t h e  s l i d e ,  r o t a t e  t h e  k n u r l e d

s low feed knob loca ted  on  the  t racer  va lve-

C l o c k w i s e  w i l l  d e c r e a s e  i n f e e d  r a t e

Counterc loc ]<rp ise  w i l l  inc rease in feed ra te -

The cor rec t  se t t ing  shou ld  p rov ide  an  in feed s l igh t ly

grea ter  than needed to  fo l low the  templa te  contour .

Iv lost workpieces can be traced at 10 iPm

Ret rac t  Cont ro l  Lever

v

b )

c )

Th is  th ree  pos i t i on  con t ro l  a l l ows  rap id
template,  normal  in feed for  t rac ing,  and

lever  must  be held in  pos i t ion for  rap id

leased,  i t  re turns to  normal  feed-

S ty lus  P ressu re  Con t ro l

advance towards the
rap id  re t rac t .  The
advance. When re-

Sty lus actuat ing pressure is  a  funct ion of  the spool  re turn

sp r ing  p ressu re  and  f r i c t i ona l  res i s tance .  S ty lus  p ressu re

ad jus tmen t  on  the  t race r  va l ve  p rov ides  a  s t y lus  p ressu re  o f

approx imate ly  4 ounces to  2 pounds.  A l ight  s ty lus pressure

p rov ides  max imum sens i t i v i t y  and  good  su r face  f i n i sh ,  bu t

must  be heavy enough to ensure posi t ive spool  re turn.

Recommended sty lus pressure is  between 4 and B ounces.
(Oot  on adjust ing screw about  3/16"  counterc lockwise f rom
' L '  p o s  i t  i o n )  .

\,
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STYLUS

To ensure accurate template- to-par t  reproduct ion the fo l lowing

bas i c  ru le  mus t  be  obse rved '

s ty lus and too l  must  be ground to a matching radius s l ight ly  less

than the smal lest  rad ius to  be t raced.  Iv lost  aPpl icat ions can be

traced wi th  the wedge-shaped sty lus normal ly  suppl ied.

As is normal with any tracer valve when a tool is cutt ing on more

than 9Oo of  i ts  conf igurat ion,  compensat ion has to  be made for
, ,s ty lus def lect ion, ' .  Sty lus radius must  be increased approx imate ly

.0O5" ,  depend ing  on  the  i n feed  se t t i ng ,  f eed  ra te  and  t race r  s l i de

angle.

NOTE: When then the  cor rec t  compensat ion  has  been de termined,  the

majo r  va r iab les
e r ro r ,  mus t  no t

TRACER SLIDE

noted  above wh ich  a f fec t  th is  type  o f

be  changed.

The t racer  s l - ide consis ts  of  a  lower  f ixed member mounted to  the

lathe cross s l ide and an upper  s l id ing member which carr ies the

cut t ing too l  and the t racer  va lve-

To ensure accurate and consis tent  dupl icat ion of  the template

contour ,  the Iv I IMIK t racer  s l ide is  carefu l ly  handscraped.

An adjustable taperec i  g ib  prov ides wear  compensat ion for  cont inued

accuracy;  automat ic  lubr icat ion ensures min imum s l ide f r ic t ion and

wear.  Wipers are a lso prov ided for  the protect ion of  the s l ide

ways .

Check lubr icat ion s ight  gauges at  regular  in terva ls  and f i l l  w i th

Sunoco Way-Lube No.  90 to  ensure adequate lubr icat ion at  a l - l

t  imes .

\,
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HYDRAULIC POWER SUPPLY

For  Se r ies  8000  and  9OOO/3

a)  5  U .s .  ga l l on  capac i t y  rese rvo i r
b )  . 7 5  U . S .  g p m  p u m p
c)  L/3 } r rp ,  110 vo l t  s ing le phase e lect r ic  motor
d )  Opera t i ng  p ressu re  L75  -  200  ps i

Fo r  Se r ies  9OOO/3 -4 -5 -6  and  7

a )  5  U .S .  ga l l on  capac i t y  rese rvo i r
b )  1 . 5  U . S .  g p m  p u n p
c )  l / 2  hp ,  110  vo l t  s i ng le  phase  e lec t r i c  mo to r
d )  Opera t i ng  p ressu re  225  -  250  Ps i

(22O-44O-550 vol t  three-phase e lect r ic  motor  on request)

For  Ser ies 9000, /9 and 9OOO/LL

a )  I 8  U . S .  g a l l o n  c a p a c i t y  r e s e r v o i r
b)  5  U.S.  gpm pump
c)  1 L/2 lnp,  220-440-550 vol t  three-phase e lect r ic  motor
d )  Opera t i ng  p ressu re  25O -  275  Ps i

A11 hydraul ic  power uni ts  are equipped wi th  5 micron f i l t ra t ion.

The o i l  leve l  should a lways be v is ib le  in  the center  o f  the s ight

g lass ,  l oca ted  on  the  s ide  o f  t he  hyd rau l i c  rese rvo i r .

KEEP YoU3 qIDRAULTC sYS

TTYDRAULIC OIL

Sunvis  747 is  the hydraul ic  o i l  recommended by lv l IMIK-

I t  is  a  detergent-d ispersant  type of  o i l  w i th  rust  ox idat ion and

an t i -wear  i nh ib i t o rs  hav ing  a  v i scos i t y  o f  200  SSU a t  100"F .

I f  not  avai lab le,  o ther  makes having the above character is t ic  may

b e  u s e d .

\-

\,

\'
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VALVE ADiTUSTME}TT SLIDE

The t racer  va lve is  a t tached to an x-y  co-ord inate s l ide wi th
large easi ly  read graduated d ia ls  to  a l low valve adjustments in

.0005"  i nc remen ts .  D ia l s  pe rm i t  ze ro  rese t .

Dia l  ind icators graduated in  .0001"  increments complete wi th
mount ing accessor ies are avai lab le.  These i tems are opt ional
equipment.

On tur ret  la the insta l la t ions,  the template mount ing at tachment
is  equipped wi th  the x-y  adjustment  s l ide descr ibed above.

TEI{PLATE BRACKETRY

Three t lpes of  template bracketry  are avai lab le: -

1)  A universal  template bracket  is  suppl ied on s tandard
equipment. I t  is designed to clamp on the front V-
way of  the la the bed,  enabl ing the operator  to  ra ise
and lower the template or rotate i t  for facing
operat ions .

2) Across the bed brackets clamp on the front and rear
ways of  the la the bed.  This  tyPe is  on ly  suppl ied
when the universal  bracket  cannot  be used.

3)  A headstock-mounted template bracket  is  used on most
tu r re t  l a the  i ns ta l l a t i ons .  Whenever  poss ib le ,  t he
la the ' s  p i l o t  ba r  moun t ing  a rea  i s  u t i l i zed .

4 l  on rear-mounted engine la the insta l la t ions,  e i ther  head-
stock or  rear-bed mounted brackets are used.

TOOLHOLDERS

Standard  too l  pos ts ,  such  as  Enco ,  A lo r i s ,  KDK,  e t c ,  can  be
used .  A  th readed  bo re  i n  t he  cen te r  o f  t he  t race r  s l i de
tool  p la t form accepts the too lpost  s tud.

\,



REVERSING VAL\ZE

The revers ingr
the  d i rec t i on

Normal ly ,  the
cate contours
to t race in  a

D i rec t i on  o f  seek  mus t  no t
o r  wh i l e  s t y lus  i s  a t  res t

TURRET STOP

6 -

va l ve  supp l i ed  w i th  a l I  Se r ies
of  seek of  the t racer  va lve '

d i rect ion of  seek is  forward.
on  the  i . d .  o f  a  workp iece ,  i t
r eve rse  d i rec t i on .

9000  t race rs  se lec ts

When t rac ing in t r i -
i s  o f ten  necessa ry

s l i de  i n  any  des i red
i t  t o  neu t ra l .

\-

The revers ing va lve may be used to lock the
pos i t i on  fo r  se t t i ng  up  pu rposes  by  se t t i ng

CAI.II ION:

be changed whi le  too l  is  near  workpiece,
on the template.

\,

The manual ly  operated s ix  pos i t ion tur ret  s top a l lows mul t ip le

roughing cuts  to  be taken.  The t racer  s l ide moving forward contacts

the pre-set  s top causing the bui l t - in  contro l  va lve to  shut  o f f  the

o i l  f l ow ing  f rom the  cy l i nde r ,  p rov id ing  a  pos i t i ve  s top .  De f l ec t i on

o f  t he  t race r  va l ve  s t y lus  w i l l  ove r r i de  the  shu t -o f f  va l ve  to  a l l ow

ret ract  ion.

b
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I I . INSTALLATION

To obta in correct  and last ing operat ion,  read complete in-
s t ruc t i ons  be fo re  a t tempt inq  i ns ta l l a t i on .

S T E P I - S u p p l y T a n k

Assemble one end of  hydraul ic  hose f i t t ings to  tank.
Assemble pressure gauge and t ighten a l l  Tru-Seals .

F i I I  t ank  to  cen te r  o f  s i gh t  g lass  w i th  hyd rau l i c
< r i1  (Sunv i s  747 )

With open end of  hoses exhaust ing in to tank s tar t
pump.  Make sure e lect r ic  motor  is  running in  proper
d i rect ion.  Check d i rect ion arrow on pump.

NOTE: Do not run pump in reverse rotation.

a )

b )

c )

a )

b )

d)  Al low hydraul ic  supply  tank to  run wi th  o i l
to  the tank whi le  complet ing insta l la t ion to

S T E P 2 - F r o n t M o u n t i n g

Remove la the compound f rom cross-s l ide.

Check the tracer mounting adapter spigot
cross s l ide.  Iv lake sure mount ing sur face
and  bu r rs .  I f  necessa ry ,  s tone  f l a t .

Assemble sp igot  to  bot tom face of  t racer
Check spigot and adapter mounting screws
length.

NOTE: Do not bottom screws.

d i scha rg ing
S tep  4 .

for  f i t  to  the
i s  f ree  o f  d i r t

mount ing adapter .
for proper

c )

d ) t" lount the tracer
and clamp f irmly
T -bo1 ts .

in  i ts  p lace,  swive l  to  des i red angle
in p lace us ing the ex is t ing compound

REAR I\,IOU\TTING

a)  Remove the rear  too lpost  ( i f  machine is  a  tur ret  la the)

b)  Check mount ing sur face for  d i r t  and burrs .

c)  Fasten bot tom prate of  specia l  two p iece adapter  assembry
on  rea r  o f  c ross -s l i de  us ing  the  T -s lo t s  i n  t he  c ross -
s  I  i d e .

c l )  Fasten upper  p la te of  the two p iece adapter  to  bot tom

v
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R e a r  l , l o u n t i n q  C o n t i n u e d .  . .  .

o f  t r a c e r  s l i d e .

e )  M o u n t  t r a c e r  t o  b o t t o m  p l a t e  o n  c r o s s - s 1 i d e ,  s w i v e l  t o

d e s i r e d  a n g l e  a n d  c l a m p .

CAUI  LON:-  Iv lount ing  sur faces  must  be  abso lu te ly  f la t

a n d  c l e a n ,  U n e v e n e s s  w i l l  c a u s e  d i s t o r t i o n

and may resu l t  in  scor ing  s l ide  ways  on  the

t r a c e r  s l i d e .

STEP 3  -  Ins ta l l  T racer  Va1ve

a)  Assemble  t racer  va lve  and va lve  ad jus tment  s l ide  to  the

p ivo t ing  va lve  arm.

b)  Make sure  sa fe ty  sc rew is  ins ta l led  in  va lve  arm to

prevent  the  t racer  va lve  f rom be ing  dropped acc identa l l y .

STEP 4

a)  Connec t  p ressu re ,  re tu rn  and  d ra in  hoses  to  the  t race r
va l ve  f i t t i ngs  where  marked  "P .R .  and  D"  respec t i ve l y -
L o c k  a l l  T r u - S e a l s .

b)  Connect  the two shor t  hoses to  opposi te  s ide of  t racer
valve where marked l rar r  and "8" ,  Ieav ing other  end open to

tank  o r  c lean  con ta ine r .

c)  s tar t  tank motor ,  f lush a l ternat ive ly  through the two
shor t  hoses (one or  two minutes)  by moving the ret ract

contro l  lever  of  the t racer  va lve up and down-

d)  Stop tank and connect  hoses to  revers inq va lve where
marked  'A r r  and  r tB l t  ( o r  t o  cy l i nde r  a t  z \  and  B )

L o c k  a l l  T r u - S e a l s

NOTE:  Re-check  a l l  Prev ious  s tePs-

STEP 5

a )  L o o s e n  t a p e r e d  q i b  t w o  f u l l  t u r n s  -  S e e  P a g e  1 5  -  G i b

S e t t i n g  P r o c e d u r e .

S T E P  6  -  T o o l p o s t  I n s t a l l a t i o n

\,

b

a )  I n s t a l l  t o o l p o s t  a n d  t i g h t e n  m o u n t i n g  s c r e w s -



l

9 -

S t e p  6  c o n t i n u e d . . .

b)  Note whether  t ightening of  the too lpost  a f fects  the smooth
movemen t  o f  t he  t race r  s l i de  a t  50  ps i .  I f  so ,  t oo lpos t
i s  d i s to r t i ng  s l i de  -  Check  moun t ing  su r faces  fo r  f l a tness .

NOTE:  Do  no t  ove r t i gh ten .  T race r  s l i de  may  be  d i s to r ted .

STEP 7  -  Se t  Pump Pressu re  (See  Page  4  fo r  co r rec t  se t t i ng )

a )  Pump p ressu re  shou ld  be  se t  w i th  the  t race r  s l i de  fu l l y
re t rac ted .

b)  Cycle uni t  back and for th  through the fu l l  s t roke ten
t imes to  purge a i r  f rom the system.

STEP B -  Template Bracket  Insta l la t ion

a) t ' lount template bracket on front V-ways, rear of bed or

t u r r e t  l a t h e  h e a d s t o c k .  S e t  t o  d e s i r e d  l o c a t i o n  a n d

c lamp in  p lace .

STEP 9  -  Recheck  Ins ta l la t ion

a)  The t racer  is  now ready to  operate.

b )  Be fo re  a t tempt ing  to  p roduce  pa r t s ,  f am i l i a r i ze  you rse l f
wi th  the operat ion of  the t racer  and i ts  contro ls .

The customer must  prov ide the fo l lowing i tems for  in i t ia l
i ns ta l l a t  i on :

1 .  E lec t r i c  w i r i ng  to  the  e lec t r i ca l  box  on  the  supp ly  un i t .

2 .  Necessa ry  too l i ng  and  temp la tes .

I f  ins ta l la t ion  is  to  be  done by  a  I \ , I IMIK serv iceman,  these
i tems shou ld  be  ready  when he  ar r i ves .

!
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I I I  SET-UP FOR CUTTING

INSTRUCTIONS

a )  P o s i t i o n  t r a c e r  s l i d e  t o  m o s t  s u i t a b l e  a n g l e  t o  p r o d u c e
c o n t o u r .

Whereve r  poss ib le ,  s l i de  ang le  shou ld  b i sec t  m in imum
con ta ined  anq le  o f  con tou r .

Fo r  s t ra igh t  d iamete r  work  w i th  90 "  shou lde rs ,  s l i de
ang le  shou ld  be  45o .

b)  Clamp tool  in  too lpost  wi th  cut t ing point  exact ly  on
cen te r .

Inc luded angle of  too l  po int  must  be less than min imum
conta ined angle of  par t  contour .  TooI  geometry  must
su i t  a l l  par t  contours.  Check too l  against  template to
b e  c e r t a i n .

c )  Back  o f f  c ross -s l i de  so  too l  c l ea rs  l a rges t  workp iece
d iamete r  w i th  t race r  s l i de  fu l l y  f o rward .

Advance  c ross -s l i de  un t i l  t oo l  a lmos t  con tac ts  work -
p iece  d iamete r  a t  s ta r t i ng  end .

d )  I nse r t  s t y lus  i n  s t y lus  co l l e t  on  t race r  va l ve .

e)  Swing va lve arm and set  template a long ra i l  unt i l  s ty lus
contacts  template in  approx imate ly  the same re lat ive
posi t ion as too l  to  workpiece.  Clamp template in  p lace.
Ad jus t  ra i l  and  i nd i ca te  temp la te  fo r  pa ra l l e l i sm.

Iv lake sure va lve adjustment  s l ides are sguare to  la the
bed,  (eye a l ignment  adequate)  and sty lus is  contact ing
template.

f )  Adjust  too l - to-workpiece and sty lus- to- template re la t ion-
sh ip  us ing  va l ve  ad jus tmen t  s l i des .

I f  the t racer  s l ide is  set  a t  an angle some lengthwise
adjustment  wi l l  be necessary to  keep the s ty lus on the
d e s i r e d  p o i n t .

\,

b
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S e t - U p  f o r  C u t t i n g  c o n t i n u e d . . . .

g )  Back  o f f  t oo l  by  tu rn ing  the  t ransve rse  va l ve  s l i de  knob
counterc lockwise.  This  moves the va lve forward shor ten-
ing the d is tance between sty lus and too l .

S ince the s ty lus is  against  the template the too l  must
move back.  Keep turn ing unt i l  too l  c lears the largest
o .d .  on  the  workp iece .

wa tch  a r row  on  t race r  s l i de  i nd i ca t i ng  l im i t  o f  s t roke .
I f  r e t rac t  l im i t  i s  reached  back  o f f  c ross -s l i de  to
rega in  t race r  s t roke .

h)  Take desi red depth of  cut  by turn ing va lve adjustment
s l ide c lock-wise and star t  t rac ing by engaging the
carr iage feed.  Cont inue tak ing desi red cut  increments
w i th  ad jus tmen t  s l i de  un t i l  c l ose  to  f i n i sh  s i ze .  Check
par t  d imens ions  and  ad jus t  f o r  f i n i sh  cu t .

i )  Fac ing operat ions can be per formed as above,  except  that
c ross -s l i de  feed  i s  used  i ns tead  o f  ca r r i age  feed .

ROUGH And FINISH CUTTING

For workpieces requi r ing a cer ta in  amount  of  s tock removal ,
the fo l lowing methods,  a l lowing successive cuts ,  may be
app l  i ed : -

a)  The tur ret  s top prov ides up to  5 successive roughing cut
pos i t i ons  and  one  f i n i sh ing  cu t  pos i t i on .  Us ing  th i s
technique together with an interchangeable type tool-
ho lder  a l lows the use of  a  f in ish ing too l  for  the last
c u t .

b)  Use in terchangeable type too lholders wi th  cut t ing too ls
se t  f o r  success i ve  dep th  o f  cu t .

c )  Use  a  s tep  s t y lus ,  o r  s tep  bush ing  f i t t ed  to  the  s t y lus .
Af ter  each pass,  move sty lus or  bushing to  the next
sma l l e r  s tep .

d)  Over lay templates, r 'h ich are a ser ies of  rough templates
he ld  i n  pos i t i on  to  the  f i n i sh ing  temp la te  by  dowe ls ,
are removed one at a t ime after each cut down to the
f i n i s h  s i z e .

l}

\,
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S e t - U p  f o r  C u t t i n g  c o n t i n u e d . . . .

THREADING

A feature of ten over looked is
t race r  s l i de  fo r  t h read inq -

Wi th  the  t race r  s l i de  se t  t o
in feed  to  p rese t  dep th  us ing
st ra ight  template.

\}

e )

f )

Manua1 ly  ad jus t  va l ve  se t t i ngs  (desc r ibed  on  p rev ious
pages )

Move la the cross-s l ide back unt i l  t racer  is  in  fu l l
forward posi t ion and can only  reach h igh points  on
template.  Cross-s l ide is  moved forward af ter  each cut
so that  cut t ing area increases unt i l  complete par t  is
t raced.  This  method requi res a f ina l  cut  to  be taken
ei ther  by va lve adjustment  af ter  s ty lus contacts  ent i re
template or  by indexing to  a pre-set  too l .

NOTE: Use roughing and f in ish too ls  whenever
poss  i b le .

Tu r re t  s top  i s  no t  ava i l ab le  fo r  Se r ies  8000

the abi l i ty to use the MII \ , I IK

2 9  L / 2 "  t h e  t h r e a d i n g  t o o l  w i l l
e i ther  the  tu r re t  s top  or  a

When desi red length of  thread has been cut ,  the t racer  va lve
s ty lus  con tac ts  a  90 "  shou lde r  on  the  p rese t  t emp la te .  Th i s
causes  the  cu t t i ng  too l  t o  re t rac t  i ns tan t l y ,  c l ea r ing
shou lde rs ,  l a rge r  d iamete rs ,  e t c .

Carr iage and cut t ing too l  are then reposi t ioned,  us ing the
tu r re t  s top  o r  o the r  t oo l  pos i t i on ing  me thods ,  ou t l i ned
ear l i e r ,  f o r  t he  nex t  cu t .

This  sequence is  repeated unt i l  thread is  completed.
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HOW TO MAKE A TEMPLATE

The cho ice  o f  templa te  mater ia l  and method o f  p roduc t ion  depends

o n  s u c h  t h i n g s  a s  a c c u r a c y  r e q u i r e d ,  n u m b e r  o f  p a r t s  t o  b e  t r a c e d ,
f u t u r e  r e p e a t  r u n s ,  s L z e  o f  p a r t ,  € g u i p m e n t  a v a i l a b l e ,  e t c .
R e g a r d l e s s  o f  m a t e r i a l  o r  m e t h o d ,  a l l  t e m p l a t e s  s h o u l d  h a v e  t h e s e

common fea tures :

a )  c o n t o u r  m u s t  b e  a n  e x a c t  d u p l i c a t e  o f  t h e  d e s i r e d  f i n i s h e d

shape w i th in  less  than ha l f  the  drawing  to le rances  on

d i a m e t e r s  -

b )  Both  ends  shou ld  have a  run-o f f  to  gu ide  the  too l  on  and o f f

the work.

Both the rear  edge and a por t ion of  the prof i led edge should
be para1le1 or  normal  to  the workpiece center  l ine.  These
act  as a d imensional  re ference,  and prov ide a means of  check-
ing  pa ra l l e l i sm.

The rear  por t ion of  the template should be wide enough to
a1low r ig id  c lamping.

c )

d )

v

D I M E N S I O N S  I D E N T I C A T  T O  W O R K P I E C T

R U N  O F F  T O  R E T R A C I
T O O L  A T  E N D  O F  C U T

Sawing and f i l l i ng  to  layout  l ines  is  o f ten  acceptab le ,  a l though
m i 1 1 i n g ,  g r i n d i n g  o r  p o l i s h i n g  m a y  b e  n e e d e d  i n  s o m e  c a s e s .  T h e
contoured edge shou ld  be  square  to  the  sur face ,  and must  be  f ree
of  n icks  and bur rs .  Remember  tha t  an  er ro r  in  templa te  d imens ions
can be  doub led  when t rac ing  a  d iameter !

S m a l 1  t u r n e d  p a r t s  c a n  a l s o  b e  u s e d  a s
t r a c i n g  m a s t e r s .  I f  m a d e  e x p r e s s l y  t ' . t " . M A x

for this purpose, a run-off should be - tl----1.- ..-..._ | r ., /A
provided at both ends. Round master Dl I lLEe *JK@J-
holders can be suppl ied as an l '- l- 

ff l
op t iona l  ex t ra .  I  I

l l
b
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I V IvlAIlillENAI\TCE

CARE And MAIIiIIENANCE

U n l - i k e  o t h e r  m a c h i n e  s l i d e s ,  t h e  t r a c e r

s t r e s s e s  o f  v a r y i n g  c u t t i n g  l o a d s  w h i l e

i t s  r a t e  a n d  d i r e c t i o n  o f  m o v e m e n t .  T o
u n d e r  t h e s e  c o n d i t i o n s ,  a l l  M I M I K  s l i d e
c lose  to le rances  and are  equ ipped w i th
s y s t e m s .

The per fo rmance o f  your  t racer  depends
a s  o u t l i n e d  b e l o w : -

s l i de  mus t  accep t  t he
constant ly  changing
ensure h igh accuracy
ways are f i t ted to

spec ia l  l ub r i ca t i on

on good maintenance,

b

I

b )

a )

c )

d )

K e e p  t h e  t a p e r e d  g i b  p r o p e r l y  a d j u s t e d .

Prov ide  an  adequate  supp ly  o f  way  lubr ica t ion .  Use Sunoco

way-Lube No.  90-

Preven t  t he  en t r y  o f  f o re ign  pa r t i c l es ,  s ince  they  can
cause undue wear  or  scored ways.  Make sure the way
w ipe rs  a re  i ns ta l l ed  p rope r1Y .

A v o i d  u n e v e n  m o u n t i n g  o f  t r a c e r  s l i d e  a n d  t o o l h o l d e r s -

B o t h  c a n  c a u s e  s l i d e  d i s t o r t i o n .  D o  n o t  c l a m p  c u t t i n g

t o o l  d i r e c t l y  t o  u n i t ,  u s e  t o o l h o l d e r  o r  p r o p e r  m o u n t i n g

b a s e .

K e e p  t h e  h y d r a u l i c  o i 1  c l e a n .  R e p l a c e  h y d r a u l i c  o i l  a n d

f i l t e r  e v e r y  6  m o n t h s  ( f 0 0 0  h o u r s ) .

Do not  over t ighten f i t t ings.  Turn them in f inger- t ight -
Use  wrench  to  l ock  T ru -Sea Is .

Actuate the s ty lus severa l  t imes when star t ing t racer-
Avoid long id le  per iods which a l low o i l  to  gum up ins ide
the va lve.  This  may cause spool  to  hanq up,  in  which
case the t racer  wi l l  not  feed toward the template or  wi l l

cont inue to  ret ract  a f ter  leav l -ng the template.

See  Page  22  fo r  co r rec t i ve  ac t i on .

e )

f )

e )

I
I
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M a  i n t e n a n c e  c o n t  i . n u e d .

GIB SETTING PROCEl)Ury

A  d o u b f e  s c r e w  a r r a n g e m e n t  i s  u s e d  f o r  p o s i t i v e  a d j u s t m e n t

a n d  t o  l o c k  g i b  f i r m l y  i n  p o s i t i o n  o n c e  t h e  c o r r e c t  s e t t i n g

h a s  b e e n  r e a c h e d .  A  s t a n d a r d  A l l e n  w r e n c h  i s  n e e d e d  t o

m a k e  t h i s  a d j u s t m e n t .  S e t  p u m p  p r e s s u r e  w i t h  t r a c e r  s l i d e

f u l l y  r e t r a c t e d .  A d j u s t m e n t  m u s t  b e  m a d e  w i t h  t r a c e r  i n

fo rward  seek .

a)  Se t  pump p ressu re  to  50  Ps i

b )

c )

d )

e )

Open s low feed
c o n t r o l  l e v e r

U n l o c k  q i b .

Loosen  ou te r  sc rew.

Tigh ten  g ib

Pass  key  th rough
outer  sc rew in to
inner  sc rew.  T igh ten
inner  sc rew unt i l
s l ide  movement  s toPs-

Loosen q ib

Loosen inner  sc rew
u n t i l  s l i d e  w i l l
j u s t  c r e e p  w i t h  5 0
p s i  o n  p u m p .

f )  L o c k  g i b .

Lock  ou ter  sc rev /
a g a i n s t  q i b  1 u g .

CAUTION:-  Do no t

o v e r - t i g h t e n  -

T r a c e r  s l i d e  m u s t
s t i l l  c r e e p  u n d e r  5 0
p s i  h y d r a u l i c
p r e s s l l r e .

knob w ide  counterc lockwise  or  pos i t ion

in  rap id  in feed.

I
I

b
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l r la in tenance cont inued.  .  .  .

INFEED RATE SEETING ON TRACER VAI,VE

I f  the normal range of infeed cannot be obtained through
"s1ow feed knob"  rotat ion,  the eccentr ic  tapered p in may
be  ou t  o f  pos i t i on .  To  rese t ,  P roceed  exac t l y  as  fo l l ows :

Before making any adjustments,  be sure hoses are connected
co r rec t l y .

a)  Turn s low feed knob fu l ly  in  (c lockwise)

b) Loosen retract lever clamping screvy and turn slow feed
knob fur ther  c lockwise.  cont inue turn ing unt i l  t racer
s l ide begins feeding toward template.  ( r t  is  poss ib le
fo r  s l i de  to  re t rac t  be fo re  i n feed  s t roke  beg ins ) .

c)  wi th  ret ract  lever  in  t race posi t ion,  t ighten c lamping
screw.  l " love ret ract  lever  s lowly toward ret ract
pos i t i on  un t i t  t r ace r  s l i de  j us t  beg ins  to  re t rac t -

d) Hold slow feed knob, Ioosen clamp screw and return
ret ract  lever  to  t race posi t ion.  T ighten c lamping
sc rew.

e)  Turn s low feed knob counterc lockwise to  obta in des i red
in feed  ra te .

Proper  in feed rate adjustment  automat ica l ly  puts  ret ract  -

t race -  rap id advance in to proper  re la t ionship.

b

b

b
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:

STYLUS PRESSURE ADJUSTMENT P IN
TURN CLOCKWISE TO INCREASE

i STYLUS PRESSURE

,a

-/ --/

ECCENTRIC USED FOR COARSE ADJUSTMENT

SLEEVE &  THREADED P IN  ROTATE WITH

RETRACT LEVER MOVEMENT

LEVER TRACE
z-- posti lott

LEVER RAPID
ADVANCE POSITION

- 7 7  -

LEVER RETRACT
POSITION

1- - -  
- - - -  \

-=-:-:/

- - .-- __/
L

\
\
\
\

/,\+
t:2:

)Ir:-_

T A P E R  2 .  3 0 ' U S E D
FOR FINE ADJUSTMENT

THREADED PIN ROTATES
BY TURNING SLOW FEED
KNOB

"tR?.r*i',

v

S C A L E  =  1 / l
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MIIvIIK TROUBLE SHOOTING CHART

CAUSE REMEDIES b

1 . VIBRATION

Occurr ing when sty lus
feeds in to template or
mee ts  p ro f i l e  change .

In feed ra te  too
h iqh

Air  in  hydraul ic
system

Hydraul ic  pres-
sure too h igh

S t y l u s  p r e s s u r e
too  h igh  or  too
1ow

Mechan ica l  loose-
n e s  s

Reduce by adjust -
ing in feed rate
knob. See page 2
( a )

Cyc le  s l i de  fu l l
stroke. Check for
leakage at valve
and tank f i t t ings.
Check for adequate
oi l  leve l  in
rese rvo i r .

Reduce for proper
set t ing.  See page
4 (d) Check for
broken pressure
gauge.

Ad jus t ,  see  Page
2  ( c )

Check mounting
b o l t s ,  c r o s s -
s l i de ,  t oo lho lde r ,
template bracket
and too l  inser t
f o r  t i gh tness .
Check t racer  g ib
adjustment  and
p is ton  rod
connect  ion.

El iminate by bal -
anc ing or
l eve l l  i ng .

a )

b )

c )

b

d )

e )

f )  Lathe v ibrat ion

a )2 .

b )

SUsFACE FINISH
PROBLEMS

Vibration in
t racer  system

Template contour
not smooth

Valve hang-up

Air  in  hydraul ic
system

l, lechanical loose-
nes  s

See (I) above

F i l e ,  g r i n d  o r
pol  ish

See  page  22

Sect ion I  (b)
above

Sec t i on  1  (e )
above

c )

d )

e )

b
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TROUBLE CAUSE REMEDIES

v

v

2.  SURFACE FINISH
PROBLEI\,IS

f ) Undven t racer  s l ide
movement

Reduce hydraul ic
p r e s s u r e  t o  5 0
psi  and check
for  un i form
movement.
Check for
d i s to r t i on  and
lubr  icat  ion.

I f  t r ac ing  sma l l
taper ,  increase
sl ide angle to
prov ide faster
t race r  s l i de
movement.

Reduce.

Check for ade-
quate cLearance
and correct
rake  and  re l i e f
ang1e .

Check for  sp indle
run out ,  loose
ca r r i age  o r
c ross -s l i de .  Take
stra ight  cut  wi th
t racer  in  fu l l
forward or retract
posi t ion and in-
spect  for  s imi lar
marks -

e)

h )

Excess  i ve
p r e s s u r e

Incorrect
geometry

Looseness
vibrat ion
lathe

s ty lus

tool

i ) o r
in

3. PART-TO.PART
VARIATIONS

Vary ing cut t ing
load

Excess i ve  too l
wear

Prov ide uni form
allowance for
f in ish cut  over
en t i re  con tou r .

Use throw-away
ca rb ide  i nse r t s .
Use separate
too l  f o r  f i n i sh
cut .  Check proper
speed and feed.

U s e  p r e s e t  t o o l s ,
t u r re t  s top ,  ove r -
l a y  t e m p l a t e s ,  e t c .

a )

b )

v
c )  Opera to r  e r ro rs
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TROUBLE CAUSE REI',TEDIES

Part - to-par t  E l iminate oPerator
v a r i a t i o n s  s e t t i n g s .
cont inued"  '  

d)  Iv lechanica l  loose-  sect ion 1 (e)  Page
n e s s  l B

Sec t i on  2  (L )  eage
l 9

e) Valve hang-up See Page 22

f)  Uneven t racer  Sect ion 2 ( t )  Page
sl ide movement  19

g)  Ai r  in  hydraul ic  Sect ion 1 (b)  Page
system 18

h)  Excessive var i -  Let  o i l  warm up be-
at ion in  o i l  fore t r 'ac ing.  CYcle
temperature s l ide f requent lY.

Insta l l  o i l  temper-
ature contro l .
Contact MIMIK for
d e t a i l s .

4 .  TEMPLATE-TO-PART a)  Tool  not  on center  Adjust  cut t ing point
VARIATIONS to  exact  center

he igh t .

b)  Template not  Adjust  template us ing

v

b

a l igned in
hor izon ta l  p lane

c)  Var ia t ion in  cut -  Sect ion 3 (a)  Page
t ing load over  L9
length of  par t

d)  Incorrect  too l -  Sty lus- too l  to  have
sty lus re la t ion-  same prof i le  and
ship proper  a l ignment .

See Page 3

e)  Incorrect  too l  Sect ion 2 (h)  Page
geometry L 9

f )  I nco r rec t  t race r  Rese t  s l i de  to  ensu re
s l i d e  a n g l e ful l  contour coverage

g )  E x c e s s i v e  s t y l u s  R e d u c e  i n f e e d  r a t e  t o
approx imate ly  10 -  20
ipm

a d ia l  ind ica tor

de f lec t  i on

b
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CAUSE REMEDIES

4 . TE}1IPLATE-TO-PART h )
VARIATIONS

c o n t i n u e d . . .

Mechanica l  loose-
nes  s

Valve hang-up

Uneven t racer
s l ide movement

Excessive machine
feed or  insuf -
f i c i en t  t race r
s l i de  i n feed

Sec t i on  1  (e )  Page
1 8

Sec t i on  5  Page  22

Sec t i on  2  ( f l  Page
1 9

Reduce machine feed
increase t racer  in-
feed or change
s l i de  ang le  so
sty lus wi l l  fo l low
contour without
f loat ing of f  tem-
plate or  over-
def  lect  ingr .

i )

j )

k )

a )

b )

5 .

c )

d )

SI ide  w i l l  no t
feed forward with
valve set  to  in-
feed  and  s t y lus
of f  template -

o r  s l i de  con t i nues
to ret ract  when
sty lus meets a
reduced s l -ope.

Incorrect  feed
se t t i ng

S l i de  a t  end  o f
stroke

Hose l ines in-
s t a l l e d
incorrect ly

uo o i l  f low f rom
pump

Sl ide  hang-up

Valve hang-up

Adjust  in feed to
d e s i r e d  r a t e .

Repos i t i on  c ross -
s l i de  to  rega in
s t roke .

Connect  hoses
proper ly

Check for  loose
motor - pump
coupl ing,  burnt
out motor, broken
f i t t i ngs  i ns ide
tank,  fau l ty
re l i e f  va l ve  o r
p lugged f i l ter

Sec t i on  2  ( t )  Page
1 9

Sec t i on  6  Page  22

v

e )

f )

v
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TROUBLE CAUSE REI{EDIES

6.  VALI IE HruNG-UB a)  Insuf f ic ient  s ty lus Increase sty lus pres-
pressure sure and actuate

s ty lus  by  hand .  I f  
V

t racer  does not  begin
to infeed immediately
hang-up may be due to
d i r t .

b)  Di r t  or  gummy o i l  Dra in tank,  f lush com-
deposi ts  in  p le te sYstem and
valve rePlace hYdraul ic  o i l

and f i l ter .  Run tank
unt i l  o i l  warms up.
Actuate stylus by hand
unti l  smooth stylus
act ion and posi t ive
spool return are ob-
ta ined .

c)  Dis tor t ion f rom Back of f  Tru-Sea1s,
over t ight  f i t t ings make sure f i t t ings

are just  f inger
t ight. Snug up Tru-
Seals  gent ly .

d)  A i r  lock in  va lve Cycle t racer  s l ide
fu l l  s t roke severa l  

b

t imes by act ivat ing
s ty lus .

e)  Incorrect  hydraul ic  Change to Sunvis  747
o i 1

I f  t racer  va lve cont inues to  hang-up,
contact I{II4IK.

The t racer  va lve is  factory  sealed.
Any attempt to dismantle the tracer
valve can result in damage and wil l
vo id i ts  guaranteel

Y
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VI TIME STUDY PROCEDURE

To obta in maximum value f rom a t ime study,  ?r  operat ion

should be broken down in to e lements of  suf f ic ient  length.

The fo l lowing ru les should be adhered to  in  d iv id ing an

operat ion in to e lements: -

1)  Constant  e lements to  be separated f rom var iab le

elements

2 l  Hand l i ng  e lemen ts  to  be  i so la ted .

3)  l4achin ing t ime e lements to  be separated.

4)  E lements to  be as shor t  as pract ica l -

The machin ing t ime e lement ,  commonly referred to  as the
"Cu t t i ng "  t ime ,  i s  a  cons tan t  rega rd less  o f  shop  e f f i c i ency

and can easi ly  be ca lcu lated us ing the at tached format

i l l us t ra ted  as  " samp le  S tudy  #1 " .

Before proceeding wi th  any ca lcu lat ions,  the fo l lowing
ques t i ons  mus t  be  answered : -

a)  What  is  the workpiece mater ia l?
b)  How much stock must  be removed?
c )  Po r t i on  o f  pa r t  t o  be  t raced?
d)  How is  the Par t  f ix tured?
e)  What  feeds and speeds are to  be used?
f)  What  type of  cut t ing too l  is  to  be used?
g)  F in ish and accuracy requi rements?
h)  How many p ieces?

Based on these answers,  You can now proceed to f i t l  in  your

ca l cu la t i on  shee t .

For  bet ter  i l lus t rat ion,  th is  explanat ion is  made wi th

reference to  our  SamPle StudY #1

1. CUSTOIVIER NAI.,[E: TVI.S. COMPANY PART NAI{E: AXIC

2. woRKPIEcE DwG No. Sample qlgqf-fl

3. WORKPIECE IV1ATERIAL AISI IO45

4. TYPE OF TOOLING CARBIDE
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5 .  W o r k p i e c e  d i a m e t e r  ( i n c h e s )  1 . 5 ' ,
S ince  mos t  t rac ing  j obs  i nvo l ve  mu l t i p le
d iamete rs  a  mean  d iamete r  mus t  be  used  i n
our  ca lcu lat ion.  In  our  sample par t  where
the  l a rge  d iamete r  i s  2 .375"  and  the  sma l l
d iamete r  i s  . 625 , '  t he  mean  d iamete r  i s : -

2 . 3 7 5  +  . 6 2 5
2  

=  l ' 5 "

6 .  Dep th  o f  cu t  ( i nches )

7 .  Feed  pe r  rev .  ( i nches )

B. Requ ired cutt ing speed (SFPI\4)
SFPIT4 depends on the above i tems 3,4,6 and 7

. 0 6 2 "

.  o10, '

4 s 0

6 . 5

. 5 7

9 .  Sp ind le  RpM t l 5O
The spindle RpM can be ca leulated as fo l lows:

RPIvI = Cutt ing Speed : 1 1 5 0
C i rcumfe rence  o f  pa r t  ( f t )

10.  Lengr th of  cut  (  inches )
This  is  an approx imate ca lcu lat ion but
c lose enough for  genera l  use.

11 .  Cu t t i ng  T ime  (m inu tes )

The  cu t t i ng  t ime  can  be  ca l cu la ted  as  fo l l ows : -

Cut t ing T ime = Length of  Cut
RPM x Feed

RUVIEMBER THIS IS NOT FLOOR-TO-FLOOR TTME

To calcu late f loor- to- f loor  t ime add a l l  o ther  e lements to  the
machin ing t  ime.

NOTE: We have avoided ca lcu lat ing the undercut  on th is  par t  s inee
i t  would add very l i t t le  to  the to ta l  length and would be a
rather  involved procedure.

However ,  oD par t  contours where undercuts ,  e tc ,  are of  major
s ize the exact  length must  be determined.

su r face  f i n i sh  i s  ma in l y  a  func t i on  o f  f eed  and  nose  rad ius
on the cut t ing toor  and the i r  proper  va lues should be sug-
ges ted  by  the  cus tomer  s ince  he  i s  more  fam i l i a r  w i th  the
job  and  h i s  mach ine .

v
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PART NAME: AXLE PART No. SAMPLE

TYPE OF TOOL' CARBIDE

FIN.  CUT

.o62"

. 0 1 0 "

450

r  1 5 0

6,5"

.57 Min.

v

CUSTOMER:

WORKPIECE MATERIAL'

WORKPIECE DIAMETER'

DEPTH OF CUT

FEED PER REV.

REQUIRED CUTTING SPEED

SPINDLE RPM

LENGTH OF CUT

CUTTING T IME

ro4!_EgRclre

r.5"
RGH. CUT

TRACER PATH
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GENERALIY, THE TRACE ANGIE SHOUTD BISECT THE SMALLEST
CONTAINED ANGTE INCLUDED IN THE TRACE PATH
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Negat ive

PLUNGE ANGLE
2O-30" MAXIMUM

DEPENDING ON
TOOL HOLDER

TRACE
ANGLE
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Lead Angle

FEED LENGTH

POINTS TO CONSIDER

Trace angle must  be greater  than p lunge angle.

Back edge of tool and tool holder musl clear plunge angle.

Maximum deprh of cul on backfaeing is .020 inch/revolution when
workpiece shoulder is greafer in length than tool side cutting edge.

Tool nose radius should be less than smallest radius in trace path.

t .

2 .

3 .

4.
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CARBIDE INSERT

NEGATIVE
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SUGGESTED METHOD
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FEED RATE .O IO"  PER REV.

TRACER STROKE PER REVOLUTION
: .00017"

A
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V
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,/ roo
,,./ tRAcE

ANGLE

CASE T

CASE 2

'r"j ",/l/r,
i:/rt//7

TAPER I "  ON RADIUS

FEED RATE .010 "  PER REV,L
TRACER STROKE PER REVOLUTION

= .00024"

\ 
---r

' \ r  
I

\\ / 4s"
\ , TRAcE

\/ 
ANGLE

\

TRACE RATE INCREASED APPROX. 40%

METHOD OF INCREASING TRACE RATE BY ATTERING TRACE
ANGI.E IN ORDER TO MINIMIZE POSSIBITITY OF

STICK.SIIP IN TRACER STIDE


