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I - I .  I N T R O D U C T I O N

1-2.  Mark Ser ies Lathe Traeer At tachments are
h1'drauli<: tracing s1'stems designed for installation
on conventional turning lathes, The attachments are
designed for rapid and accurate duplication of
machined parts in all shapes and contours using a
profi le template or nraster part. Each LatJre Tracer
Attachment is supplied in kit form. The standard
basic kit is designed for installation on most lathes
with only simple alterations. When ordered for a
specific lathe, the kit is pre-machined at thefactory
and is shipped ready for installation without further
machining or f itt ing. When desired, the kit may also
be installed by True-Trace factory engineers.

1 - 3 .  M A R K  " O ' '  A N D  " O - A ' '  S E R I E S

1-4 ,  The Mark  .O"  and "O-A"  Ser ies  La the
Tracer Attachments are designed for use on
tool room lathes of g to 13 inch capacity. They may
be adapted to larger lathes where light contouring
opera t ions  are  requ i red .  The Mark , ,O"  Ser ies
congists of the equipment l isted in table 1-1 . The
Mark "O-A" Series consists of the equipment
l i s ted  ln  tab le  1 -2 .

NOTE:  The Mark  "O"  Ser ies  La the  TracerAt tach-
mentg were manufactured to serlal No. b0onlv, This
series is no longer in production.

a. The cyl inder and sl ide assembly consists of
a top sl ide, bottom sl ide, hydraul ic cyl inder, and a
valve adjusting sl ide. The bottom sl ide is dovetai led
into the top slide and is aftached to the piston rod in
the hydraul ic cyl inder. The hydraul ic cyl inderhous-
ing is attached to the top sl ide at one end and hinge
r..onnected to the valve adjusting sl ide ontheopposite
end. In operation, the top sl ide and cyl inder housing
irre moved by h1'drr iul ic aetion and the bottom sl ide
nnd p is ton  roc l  remain  f i xed .  i {ydrau l i c  p ressure  is
regulateci tr t  the or:tpr.rt  of the hl.clraul ic power unit .
On the  mi l rk  , 'C) - , \ "  Sr t r ies .  a  meter ing  v t r l ve  i s
provided for the c' .r ' l indt 'r  rrncl is usecl to slo*.11,
"n re te r - in "  to  the  u '6 r ' k  o r  to  loc .k  the  c1- l inder  in
anv  des i red  pos i t ion .  ( ' I ' he  mt ' te r ing  v l r l r .e  n t r r l .  l te
used to  Ioc l i  thc  L .1 . l in t i t , r  i vhen the  le i l re  i s  i le ing

F J 8 8 7

sect ion  I
descr ip t ion

ussd in  l i  convent ion t r l  manner  to  e l im inr r te  the  necd
for removirrg the tra( 'er attac.hnrr:nt frorn the lat lre' .
The c1 ' l inder  i s  never  lo r ,ked  . " r 'hen  mi rk ing  a  t ,u t
dur ing  l  t rac ing  opera t ion . )

b. A compound adapter is cest as trn integral
part of the bottom sl ide. A compound pivot spud is
attached to the bottom sl ide by a socket head screw.
Two slots for securing the bottom sl ide to the lathe
carriage cross sl ide are provided on each side of
the bottom sl ide compound adapter. Travel l imit
indicators are prov-ided on the top andbottomslides.

c. The tracer valve (f ig. 1-3) dovetai ls onto the
valve adjusting sl ide and is secured to the sl ide by
a valve adjusttng screw. The valve adjusting screw
is manually controlled by a knob which is graduated
in thousandths of an inch. The tracervalveis opera-
ted with the stylus pointing up. The tracer valve is
a precision hydraul ic valve careful l .y f low balanced
to control the tracing operation. In operation, the
tracer valve is guided by a contour template or

F i g u r e  l  - 3 .  T r o c e r
( U s e d

Volve ,  Mode l  Group 
. l068 .

w i t h  M o r k  " O "  o n d  " O  A " )

I  - l
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r n  r s t t ' t  p l i t ' t  l i t t r l  l l r o v i t l t ' s  f o t '  t i l "  " t t t "  t t t ' i  " t , L t 1 "

n t r , 1 i ( ) i l  0 f  t l i t  s l i t l "  i n  t r i r l l i t l g  ( ) l ) ( ' I : l t i ' ) l l : r ,  o l '  f r ) l

the  "1e f l  "  l i r t r l  " r ' i g l r t "  n to l ion  w 'he t t  1 l t ' r fo t ' t t r i l tg

fac ing  opera t io l l s .

r l .  ' I ' he  hvdrau l i l  p . ) \ \ ' e r  un i t  ( f ig .  1 - - { )  i s  r t  s i t tg l r .

p r e s s u r e  s e l f - c ' o n l r t i n e d  u n i t  i n c ' l u d i n g  a n  e l e c t r i t '

m o t o r  a n d  h 1 ' d r r t u l i r '  p L r n r p , ' f h e  e l e ( ' t r i t ' n t o t o t  i s

a  t .o t l r l l l  enr ' loser ' !  t ype . ' I ' he  h t ' t i : ' r ru l i c  punrp  is  rL

Tuth i l l  ger r r  l1 ' l )e .  ' l ' he  l t vdreu l i r . '  r t ' se rv r . r i r  h : rs  u

1 5  g a l l , r n  I a p r r t  i t l ' .  ' l ' h e  i n t e r i o r  a t r d  e r t c I i o r  s u r ' -

fa t  es  o f  t i re  l cservo i t -  u re  c rou ted  r l ' i th  h i r r r l -ba l . :e r j

e n a m e l  f o l  t l u r t l r i l i t . \ ' l r n d  e a s e  o f  c l i : r n i n g . ' I ' h e ,

ou tuput  p ressure  is  ad jus ted  a t  the  f r rc to ry  fo r

160 ps i .  The un i t  shou ld  se ldom be ad jus ted  h ighe l

than 160 ps i  fo r  opera t ion  o f  the  Mark  "O"  and
"O-;\ ' '  Series l ,athe ' I ' racer ^,\ t tachments. Thepump
c  a p a c i t y  i s  1 . 5  g : r l l o n s  p e r  m i n u t e .

NOTE:  Ear ly  mode ls  o f  the  hydrau l i c  power  un i t
had a  1C ga l lon  capac i ty .

e.The template rai l  assembly provided as stand-
ard equipment with the Mark ' ,O" Series is shown
in f igure 1-5. The template rai l  assembly provided

as standard equipment wit i  the Mark "O-A" Series
is shown in f igure l"-6. Each template rai l  assembly

Figure l -4 .  Typico l  Hydroul ic  Power Uni t
Used With Mork Series Lothe Trscer

Attochments

t - 2

Figure  1-5 .  J i40640 Templo te  Ro i l  Assembly .
(Used w i th  Mork  "O"  Ser ies)

(Mark ,,O" Series manufactured to
serial  No. 50 only.)

F igure  l  -6 .  =40685 Templo te  Ro i l  Assembly .
(Used w i th  Mork  "O-A"  Ser ies)
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i t t '  l t t  l , ' -  . L l l  r r , ,  r ' - \ r i r  \ ' l r t r r u , : . i r l r r l  r ) t , l  i , r . 1 s  f r r r  . r r l  r ; , 1

i n g  l l r t  t ,  t n p i : , l r  r ' , i i l  i i s s r . n L l ) l \ '  1 o  l l t l  l l r 1 i r t . .  l r , r ' 1 i ;

1 t , t t t 1 ; l : t 1 r '  l ' : r i l  : r s s r . r r r i r l i l s  l r l r ,  l r t l j r r s t r L l r l t  i n  h o l i z r , r ; t  r l

: t t t r l  V t ' t ' t i ,  r i l  r t r , i s  r l l i c l  i n ,  l r t t L , l r  l n i '  l ' ( ) n i ( - t l , l ' l r r l j u s t , , t

: i s s e n i l r l r '  { l r l  n l L l t i r r g  f i n i ,  l t o l i z o r r l ; r l  t i . , r r r l t l l r t t .  ; r r l -

j u s t t r t r  r r i s .  
' l  

l i ,  t r  t r i l t l . r t ( ' t . i i l  i i s i r . t r r l r l i t . r  i i t  (  . i i l l l i l  r r

i n  (  o r i s l I r t | t i r . r r r ,  r , ) : (  ( . i ) l  t l l  l i  { l r I  t t r n l t l : L t t '  r ' l i l l  l i s s t , n r i ; -

l . t '  I r t ' r r i . i , i , ' r l  ' . \ ' i t l )  t i t ( , \ l  l ' l i  " ( . ) - , \ "  S l r i t , s  i t : r s  r r r i r i i l i  r n ,

l t l  : r r l j r r s l r r r t ' n l  f t , l r l u r r , : .

f ,  . \  l l o r r r r r l  ' l - r ' r r r l l l r r l l  
I l r , l r l r , r '  r f i q .  I  i  i s  r n r r i l

i r b l c  r r s  ( ) l ' ' f l ( ) \ . ' \ 1 ,  t ' r l r r i p r r r , r r t  l o r  r r s t , u i t l r  t l r l
\ l r r rk  " ( ) - - \ "  ' l ' t ' l r rp l i r t t '  

I l r r i l  . \sscnr l l l r ' .  Tht '  hokl t , r
c 'orrs is ts  o l  tn 'o  c  l i tnrp i rs .s t 'nr l r l i t ,s  : rs  shor l ' r r  i r r  f iqr r r l
I -7 .  l i r rc ' l i  c ' l r rnr l l  r rsst ,ntb lv  c .onsis ts  of  a l rorr t  c . l i r rn l r
ancl rr rt, irr <'lunrp. Tlrt '  front c.ltnrp fits ovt'r t lrc
front of thc tcrnplirtt, nri l an<l is loc.kcd irr p<lsit iorr
bv a thrrrnl)sc'r( '\\ '  in thc Ilottom of tht' c' larnp. Tht.
rcirr c' lurnp sliclc.s into thc T-slot of tht: templirtt '  nri l
and is attachccl to tht' front <.lamp bv tu'o sockt't
head sc'rcq's.
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KNOB I

l ' , r l u i p r r r l r r t  S r r l l l r l r t ' t l  \ \  i l l r  , r  5 t , L t , , l r r l t l
" (  

) ' . ' \ "  .S t ' r i l s  i  \ lo t l ' l  l ( ) . : r , ->  0 I

L : t t l r t ' ' l ' n r r ' t ' r '  . , \ t t i r r . l r r n t . r t

I  - 5 .  M A R K  I I A  s E R l E S

l -6 .  The N{ark  I IA  Ser ies  La the  Tracer  A t tachnten t

is  c les ignerd  fo r  use  on  a  s tandard  la the  o f  13  to
20 inch  c 'apac ' i t v .  I t  may a lso  be  ndaptec l  to  smal le r

or  l i r rger  la thc .s  as  requ i red .  The Mrr rk  IL - \  Scr ies

c o n s i s t s  o f  t h e  e c l u i l t m e n t  l i s l e d  i n  t a b l e  1 - 3 .

a. The bottom sl ide dovetir i ls into the tolt  sl icie
and is attached to the piston rod in the cvl inder
assembly .  A  removab le  compound adapter  l t l l te  i s
attachecl to the bottom sl ide. Slots for securing the
bottom sl icie to the lathe ct 'oss sl ide are provir ie'd

in  the  compound ar lap ter  p la te .  Trave l  l im i t  ind i -
cators are provicled on the top and bottom sl ir les

b .  In  ope la t ion ,  the  top  s l ide  and cy l inder  hous-
irrg ule rnoved by hyclraul ic act ion and the bottom
s l ide  ln r l  p is ton  rod  remain  f i xed .  the  cy l in r le r
lussemblv  inc ludes  a  meter tng  va lvs  wh i t 'h  mr ry  l t r :

usec l  to  s lou . l ] '  "n ie te r - in "  to  the  rvork  o r  to  lo t .k
the  c :y l inder  anc l  s l i c le  in  any  des i red  pos i t ion . . . \
su fe t l ,  b1 ' -1 r tss  va lve  in  the  cy l inder  r tssembl \ '  p le -

vents drrnrrrgt,  to the equipntent in t ire evc'nt tht '
equ i l ln r t ' r r t  i s  i rn l t ro l te r lv  oper r te t l  when th t '  c ' r ' l i u r l t , r .
i s  lo t  k t  r l  -

t ' .  ' I ' l r t '  ss  i t - t , l  l rn l  i t ss ( 'n l l l l l '  t l ove l lL i l s  o t r to  l l r t '
,  r ' l i r r r i t ' r '  l t s s t , n r b l f  i t t  ( ) n ( ' e r r t l  i r n r l  i s  u t t l r t ' h t , t l  t l .  t h t '
v r t l V t '  s l i ( l i ,  l l s s e l n l ) l . v  1 f  i r .  l  - - )  o n  l ) 1 q ,  1 r p 1 r o s i 1 t ,  t  u r l .
' l i t r '  

v : t l t t '  s l i t [ '  l t s s t , t t r l r l l  i s  l t  p l t , t  i s i o r r  l \ \ ( ) - \ \ l r l
t t t i l t ' o t n t ' 1 r , r '  l i r i . j L r s t ; r l r l t '  s l i t l t ' r v t r r ' .  l ' h t  t t ' : r ,  \ . r '  \ ' : r l v l
r 1 , , , , ' 1  1  , 1 f  i r r t o  t l r t .  l o r r t ' r '  s l i t i l  o l  t l r l  v l L l r . r '  s l i  l l

' l ' , r l r l , '  
I  l .

\  l r r r  k

Figure  I  -2 .  Round
3057-02. (Used

Templote Holder,  Model
w i th  Mork  "O-A"  

Ser ies)

Trrlrk' l-I. Ecluiprnt'nt Srrpplit 'd \tr ' i th tht' l larlv

]\{rrrk "O" St.ries Latlrrr Tnrc.t 'r Attachrntrrr
( rnrr r tu l r rc ' t r r r t '< l  to  Scr i i r l  No.  50 or i l r ' )
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I r s s t ' n t l i l r .  I  l r , '  t t t i , ' I , ) l t l { ' t l t '  : r , i j u :  t . u i r  l l 1 :  i t l l o r t  t l ; r

t . r l t t ' r ' r '  v l L I v r  l t r  i t t '  l t o s i t i o t t t r l  i n r l t ' 1 r t , r r t i , . l t t l v  o l  t i r , ,

t c n l  s l i r l c  a r r g l t ' .  ' l ' l t t '  s l i r l I s  r i I r '  s e t  r r t  l ) ( t  t k . g | t . r . s

tc l  e t rc l t  o th r , r  i tn r l  a r t '  i i t t t ' r l  r i  i t f r  g ibs  to  jnsu l t ,

p ro l )e r  ud jus tnre 'n t .  ' I ' he  tn i t - rometer  d i : i l s  u re  g r i r r lu -

a ted  in  inc rcnren ts  o f  ( ) .001 inc .h . ' I ' h r ,  t r -u t ,c ' t .  r . . i l v t .
i s  a  p rec is ion  l i - v -d rau l i c  v i i l ve  t .a re fu i11 ,  f l  r>n .  b l t I rnc 'ec l

to  c 'on t ro l  th t '  t rac ' ing  o l le r r r t ion .  I r t  o l rc ra t ion ,  lhe
t ra r ,e r  va lve  is  gu ided b l '  u  contour  t { ,n }p l t t c  d r
m a s t e r  J x r r t  u n d  p r o v i d r s  f r t r  t h e ' , i n ' ,  l i n r l  . , { ) u t "

n to t ion  o f  t l r t ,  ( ' r ' t ) ss  s l i ( le  in  tu t 'n ing  op t . r ' l t t ions ,  o r .
fo r  the  " le f t "  r tn t l  "  r igh t "  mot ion  $  he l )  l )e r fo r r l t i r l l l
fac : ing  opera t ions .  

' I ' he  t race l  va lve  is  o l te ra te t l
with the Btl lus point ing dou'n.

d .  The hydrau l i c  power  un i t  ( f ig .  1 -4)  i s  a  se l f -
con ta ined un i t  s im i la r  to  the  un i t  descr ibed in
paragraph 1-4d.

r '. T'hc tt,rnplirtt: r it i l  irssc'lnblr' provirlt,d rrs sturtl-
ard equipmcnt  u ' i t l r  th< '  \ ' Iark I IA is  t l r t '  [ 'n iv t ' r .sa l
Templirte l lail Assernblv clcscrri lrt 'cl in prrrirsnrl)h 1-I5.
Earll '  rnoclel N'{ark IIA ancl III Scrrit,s Lutl ic Tnrccr
Attachmctrts r.r 't 'rrr supplicrl u,ith thr' 4075.1 Tt'rnplirtt,
Rai l  Asscmblr ' .  (This  tcrnpl i r t t '  ra i l  is  sh<lu ' r r  i r r  f igr rn.s
2-11 ancl 2-12. )

rftttfirrc
n-r

tPrxolel

llrrn(F roR
gofltgcTloits

\ Fr'flrE
{-. \;araa!-

- w a D

,/forilgtfir&.
// |Jf,ilvffi'.4

Figure  1-8 .  Typ ico l  1066 Trocer  Vo lve  w i th
4049 Vo lve  S l ide  Assembly .  ( tJsed
wi th  Mork  i lA  th ru  V l  Ser ies)

l - 4

l .  . ' \  l i o r r r r r l  
' l ' r ' r r r l , l , r t r ,  

l l , , l , l 1 r  i l i L 1 .  l ( )  r  i r  ; r r , r i l
i t l , l c  r t s  (  ) l ' - l ' l ( ) \  \ [ ,  r ' r l r r i l l r r l r r l  l o r  r r s l  u  i t l i  l l r r ,  l : 1 , - r 7 ( ]
r r r r t l  . l l l i S S  - l ' r . r r r p l i r t t  

l l r r i l  . \ r s l r r r l r l r , , s .  
- l - l r r .  

l r o l t l c r .
c ' o r r s i s t s  o l  t r v r r  t . l i r n r p  r t s s l r n l r l i r , s  r r s  s l r o u - r r  i r r  f i q r r l r ,
l - f ) .  l , , r r c l r  t , l r r r n p  r r s s i , r n l r l v  i s  s l t . r r r . t , t l  t o  l l r c  l r o t t o n r
o l  t l r t .  t l r r r l r l r t t c  r r r i l  l r r  t r  l x r t i o r r r  < . l r r r r r l t  r r r r r l  t l r r r n r l r -
s (  r ( ' \ \ ' .  i u r r l  t o  t l r t '  r t i r l  o l  t l r , ,  t r , r n l l l r r l t ,  r r r i i  l r v  t n , o
l o l r  < ' l r r r r r p  l r x . k i r r g  \ ( ' l ' ( , \ \ ' s .

Figure  I  -9 .  Round Templo te
3052-03. (Used wirh Mork

Holder,  Model
l lA  th ru  V l  Ser ies)

Table l-3. Equiprnent Supplicd With rr Standard
IIA Series ( Model 2056-01 )
Lathc Tracer Attitchmcnt

Qtv Description N{oclc l 'Par t  No.

I
I
I
'|

I
I
t

I

Top lnd Rottorn Slick'

C1'l inc.lt 'r Assv

Ss'ivc'l Arrtr Assv

\/rrlvc Slirlt '  Assr'

Trac:c'r \/alvc

Ilvdraulit. Po.rlcl '  LInit

I Ivc l .  Prcssurc I lost '
Assv

Drai r r  & I ixhrr r rs t  i lost
..\ ssys

Trrr< ' r ' r  \ ta lv t '  & Clr  l i r r< l t ' r
I Lrst' . ' \ssv

' l ' r i t t ' r ' r '  
\ ' r t lv t '  & ( lv l i r  r r l t , r

I  lost '  Assr-
' f t ' r r rp l r r tc  

I l r r i l  . . \ssr '
(  Lr t r iv t ' r 's r r l  )

40734
10729
.10731

40{9-02
I06ti-05
5013-07

55127

JD I l ')

,5512!)

l ) , )  I  .  r ( ,

1r1570

F J r i ' 1 0
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T H I S  S H E E T  T O  B E  I N S E R T E D  I N T O

-\siw
FEI  EF VATVE

AOJUSTINC gCREW

P r e s s u r c  R c l i c f  V a l r e  f r l r  t h c  r \ d i u s t m e n t  o f  V n c u u m ,
is  ad jus tcd  in  t l re  s r rn re  n r i lnncr  as  the  lna in  p ressure  re l i c f
r ' . r l r c  s h , r r r n  i n  S c , .  l \ ' ,  I ) . r g c  - l - - 1 .

l ' h e  v r t t r u n r  l i n c  s l r o u l d  l . u l l  a I p r , r x i n t l t t . l 1 . 5  i n ( . l r s 5  1 ; f
r n e r ( u r )  f o r  t h r  a \ e r a g e  i n s r a l l r i i o n  o f  a  

- l \ l a r k  
S e r i e s

a t tachn len t .

,  
T o  i n c r c i r s c  \ . r ( r r r r n l ,  r r r r n  t h c  l ' t l t t  A t l j t s t ) t g  S c t c t t ,

c locku isc .  
' l -o  

dc t rc . rsc  \ ' ; l (u tun !  t r r r l r  ra lve  : r i i l i us t i r rg
s ( r e $  c ( ) u r ) r c r ( l o t k r r i s e  a n d  l o t k  t l r t ,  s e a l  n u r ,  r r h i i h  a l s i r
serves  as  a  lo tk  l r r r t .

C A t  i l  l ( ) N :  l r r  n r ; r k i n u  r h i s  a r l j u s r n r c r r r ,  r k r  n o r  h a v e
t o t t  n l u t h  \ i l ( u r r l l  l r c t : r u s c  t l r i s  r r i l l  l c r l t c  t l r e  o i l  a n r l
c r tuse  thc- -  cv l in r l t ' r  ro  b1 .  s1r , r , . , " ,  i rnd  tm(c  ln  i r regr r l i r r
pa t tc rn .  I l c t t r r  to  har  e  r t i r t  cnoug l r  \ . ; l (uurn  th ; r r r  roo
m u t h .  " l l e f .  

l ) - . i l t t  f r r r  I l l c e d i n g , , i  ( _ v i i , , . l " . r . ' .  
'

A D . I U S  T N I E N T  O F  V A C U U N I

VACUUM MANIFOLD ASSEMBLY

t i J  l ) i

l r ) i  0 l t  l l

I t r  f l (  l , )
I  l t r  { ) ;

. i l I i l

. . { l :

. L  j l  ,

(  ( ) , , n ,  1  r ( - ' r .  (  I , :  I , r b ,  t , )  . ,  I  l f  S t r  l . f r ( t )

N L r l .  I r , , - 5 ( . r l ( r  l r  l 3 )

S (  r ,  $  . 1 ( l t j r s t r n r  l i {  I ' r l  \ . , , ! ,

\ p r l r i r  R t l , . r  \ ' , i l r 1

i - , , ' : , r ( . (  l { , r  (  I  / {  \ 1 . , 1 ,  I  i t , i  t . ,  I  / l  , l  
L , i r . , )

: , , i , ' ) ( ,  r ( ) r  {  I  I  1 1 . r 1 ,  }  . r , ,  l i ,  i  . {  J L r o r )
( ) ,  f ,  (  r ( ) r  (  i  t  \ t . , r .  1 , , i , .  r , J  L . {  I  r b ( , )
, ' , , : ,  (  t ( ) r  I  I  t  \ 1 , l {  l , L i , ,  t , )  ' / r  I u h e }

r l  r r ' r i  R t  l r !  l  \ " r r r r

l ' l  r  L t "  I  I  \ . 1 ' .  I .  r
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I - 7 .  M A R K  I I I  S E R I E S

1-8 .  
' Ihe  I \ Ia rk  I I I  Ser ies  L r i the  ' I ' t ' rLc t ' r  . ' \ t t l t t ' hment

i s  s i m i l a r  i n  c : o n s t t ' u t ' l i o t r  l o  l l i t  i i r L l i i  I l - \  S c r i c s

(par .  1 -5) .  I t  i s  des igned lo r  use  or l  a  s t l r t rd t r t l

la the  o f  19  to  2 '1  inc 'h  < 'a l la r r i t r ' .  l t  u ra l ' l t l so  be

adapted  to  snra l le r  o r  la rger  I l t thes  r ts  rec l t t i r t ' d .
' I ' he  X l rL rk  l I l  S t , r ies  cons i$ ts  o f  th t 'L r ( l t r ip rn ( 'n1 .

l i s t e d  i n  t r i l l l e  1 - 4 .

T r r l r l t '  l - - 1 .  l i < l r r i l t r r t t ' r t t  S r r p p l i c t l  \ \  i t l r  r r  S t i t r r t l r t r t l

\ [ r r r k  I l l  S c r i t ' s  ( \ l o t l t ' l  2 0 5 7 - 0 1  '

L i i t l t t '  T rac ' t ' r  A t t r t t  l rn t t ' t t t

Qty Dt'sc'riptiou \ftxlt ' l  l) irrt No.

I

I

l

I

1

1
I
I

2

1

I

t

Tol l  arr t l  Rot t t lnr  Sl ic l t '

C\ . ' l in< ler  Assy

Su,ivt' l  Arm Assv

Yrrlvt ' Sliclc Assr'

Tmcer \/irlvc'

I l1'clrarrl ic Po*'cr Urtit

I{r 'd. Pressure flose
Assl'

Dr i r i r r  & Exhaust  Hosc
AssY

Trirct'r \/alr,t '  & C"'l intk:r
Tlost' Assv

Trrr<'cr Valvt' & C1'l irt<lcr
I{osc Assy'

Tt'r lplatc l l ir i l  Assv

.10sff)

10,320
-10731

40-19-02

1066-05

5013-19

55127

55t28

55129

DDI .J I '

43570

NOTE: \{rrrk IIA antl III St'r it 's u'trrt '  fonnt'rlr '  pro-

vick'd 'rvith thc '10754 Tenrll latt '  l l i i l  Asst'rnbll ' . Tht'r

ar(' ( 'urr( ' l tt lr '  l lrovidt'cl s' it l i  t lrt '  -13570 [lrrivt 'rsirl

Temp l i r t t -  I l t i l  . \ s s t ' r nb l r '  ( p r r r .  l - 15 ) .

I - 9 .  M A R K  I V  S E R I E S

1-10.  The l l : r rk  IV Ser ies l ,e the Tr lcer  r \ t techment
is  s imi l l r  in  construct ion to the l l l rk  I l . \  Ser ies
(pxr .  1-5) .  l t  is  designed for  use on l r  s t r tnc iard
l r r the of  :?( l  to  38 inch c i tgLci t l - .  I t  nr tv  a lso i ; t '

l r r iup led  to  sn ta l ie r  c l r  l i t rgc l  l l r thes  l rs  r t ' t l t t i t ' t ' t l .
' i ' h t ' t r l r r r ' l i  I V  S c r i e s  c o n s i s t s  o f  t h e  e c l u i p t n e n t

1 i s 1 c , l  i r r  L r l r l t '  1 - : - r .

F 3 8 9 1

' l ' r i l r l c  
l - i .  l ' , r l r r i l r r r l r r t  S r r l l p l i t ' t l  \ \ ' i t l r  ; r  S t r t r r t l r r l t l

\ l r t l k  l Y  S c l i l s  (  \ l o r l t ' l  2 0 5 5 - 0  1  ,

L l t t l t t '  
- l ' t r r c c t '  

. \ t t r r t  l t t t t l t t l

I - I I .  M A R K  V  S E R I E S

1-12.  The Mark  V Ser ies  La the  Tracer  A t tachment

is similar in construction to the Mark ILA Series

(par .  1 -5) .  l t  i s  des igned fo r  use  on  as tandard

lathe of 25 to 32 inch capacity. I t  may also be

adapted to smaller or larger lathes i f  required.

The N1ark V consists of the equipment l isted in

t a b l e  1 - 6 .

NOTE:  \  t r r rk  I \ t .  \ '  and  \ / [  Scr i t ' s  u ' t ' r t '  fo r t t l t ' r l v

proviclt 'd u' i th thc '13554 Tt 'rnplt t t '  Ri i i l  Asst 'nrblr ' .

Th t ' r '  a r t '  r ' r t rn ' t t t l v  p rov idcd  u ' i th  t l r r '43585 t i r l i v t ' r s i r l

T r . n r p l a t t '  I l l i l , { s s t ' n r b l r '  ( y r r r r .  I - 1 5 ) .

I - I 3 .  M A R K  V I  S E R I E S

1-1 .1  .  
' fhe  

l l r t rk  V I  S t ' r ies  [ ,a the  Tracer  A t t i t r :hment

is  s in r i l r r l  in  cons t ruc t ion  to  the  \ I l r rk  lL \  S t ' r ies

( l ) : l r .  1 - 5 ) . I t  i s  d t ' s i g n e d  f o r  u s e  o n  l t  s t l t r d r t t ' t l  l l t t h t '

o f  l i r  to  l l l  i n t 'h  c ' l rp r rc i t l ' .  l t  n r r rv  l t l sc t  be  l t i t t l r l c t l  to

, . r n r r l l t , r '  r r l  l r t t ' g t ' r  I r t t h e s  l i s  r e t l t t i r t ' t l . ' l ' h e  I l l r r ' l i  V l

S t , r ' i t , s  '  o n s i s t s  o f  t h c  e r l t t i l ; n r t ' r t 1  l t s t c t i  i r t  t l r l t l t '  l  - 7 .

( ) l r I ) t  s r ' t ' i l r t i o r r \ l r t t l t ' l  l ) r n 1  \ r r

I

I

I

I

t

I

2

t

I

I

I

' l ' op  r t t r t l  I l o t t o r r r  S l i t l r '

(  l r  l i r r r l t ' r  . ' \ s s r

Srv iv t ' l  . ' \ r t r r  - ' \ rsr

Vl lv t '  S l id t '  .^ \ssv

Tr i t< ' t ' r  V i t lv t '

I lvdrr r r r l ic  I ) r l rvcr  I iu i t

I  Ivd.  I ) r t 'sst r r t '  l i  l t lx l r t r rs t
I I os t 'Assv

l ) ra in I Iosc r \ssv

Trirct'r Yalvt' & Cl l indt'r
I Iose Assv

Trirccr \trrlvr' & C1'l indt'r
I losc Assv

Tcmplate Ilail Assy

t0lxx)

101) I0

1 0 9 l ;

.10.19-0jl

l0fr6,0;

5013-21

D D I : J  I

5519S

55199

55200

43585

t - 5



I ) r ' sc ' r i J l t  io r r \ l o r l c l  , l ) i r r t  \ o

Top rr r r t l  I lo t tonr  Sl i rL '

Cvl indcr  Assr '

S rv i v t ' 1  . , \ n r r . \ ss r '

V r r l v t '  S l i t L '  Ass l

Tnrr ' t ' r  Vulvt '

I I t 'dr r r r r l i t '  Po* ' t , r  Ul r i t

I I I 'c l .  Prcssrrn,  & l ixharrst
I I os t 'Assvs

Druin l losc Assv

Traccr  Valvt '  & ( lv l in t l t ' r

I lose Assy

Tracer Valvt' & (lvl incl<'r

I{ose Assy

Tt'mplate Rail Assv

13000

1 3 0 I 0
.1301 r l

t0 t9 03

l(xt6-07

501 3-22

)) lt.l r

5519,S

55199

55200

43585

' l ' r r l , l l  I  - ( i .  l ' . , 1 r r i 1 r r r r l r r t  S r r p p l i l r l  \ \  i t l r  , r  S l ' t r r r l , r r r l

\ [ . r r k  V  S l r i t . s  i ' \ l , r r l , , ]  20511  0 l  I

L r r t l r r ' ' f n r t . r . r '  - , \ t t r r r . l r r r r c r r t

Tablc l-7. Equipment Suppliccl \4/ith a Stirnclard
N,lark VI Serics (Modcl 2060-01 )

Lathc Traccr Attac.l irnent

I . I 5 .  U N I V E R S A L  T E M P L A T E  R A I L
A S S E M B L Y

I -  16 .  
' l ' l r r '  " t ' r r i r  

t , r  s r r l "  ' l ' r  
p r ,  l i , l np l l t r .  l l r r i l  , \ s s t , r r r -

l r l r '  (  f i g .  I  -  l 0  i  i s  r . r r r r l r r t i r .  s r r l l p l i t , r l  r r s  s t i L r r r l r r r< l
t , r l r r i pn r t , r r t  r v i t J r  t l r t ' \ l r r r k  I I . { .  l l l .  I \ ' .  \ , ' .  r r r r r l  V I
St . r i t ,s  L i t t l t t ,  Tr i r r , t ' r  - . \ t t r rc lu l rcnts. ' l 'hc tcr r r l l l i r tc  r i r i l
. s s . n r l l l ' i s  r r t l , t . h r , d  t ,  t l t r , l ' , c l  o f  t l i .  l r r t l r r , l r r . t * . r r
r r r g { r ' r l  l l asc  ass t ' r r r l r l i t ' s .  l i l r ch  l l i r s t .  , , r . , . , , , 1 ,1 ,  i r
s t ' t ' t t r t ' < l  l r v  t t  u t ,< l11 t ' r , l r r 1 r1 l  l r t  t l r l  r t , i r r . , r r r r l  r t  f l i t t
. l l r r '1 ' r  r r t  t l r .  f rorr t .  Arr  t ' l l r . * '  t r 'P.  r ' - r t t ' r rs i r r r  r rss. l r r l r l '
s l i d . s  i r r t r  t ' l r t ' l r  l ' i s .  l r r r r l  P r r l ' i < l t , s  i r r - l r r r r l - , r r t  l t t l j r r s r .
rn( 'n t  of  t l r t '  t . r r r l l l r r t r '  * i i l .  Tht '  r ,x t t , 's i . r r  r rsst , r r l r l i r ,s
rna\ ' l r t ,  insta l l t 'c l  l to i r r t i r rg u l )  or  r lo* , r , r  cL, l t t , r r< l ing
upon o\'(,rull ht' iglrt rcrqrrircrncnts. A tcrnplatc rail
rno*rt is irrst. l lecl orr crrc'h ('xt( 'rsior .sst'rrlr lr ' . Lr,
rurrrl <lorvn acljustrnc'rrt of thc tt ' lnplatt, r it i l  is provi<k,rl
ltv sliding tht' mourrts^ rrlt .r <lo*,' o' tht: (,xt() 'slo'
ass^()mbli( 's. Thc tr, lnplxlt '  rail is attachcrd to thc flc,t,
of t 'ach mount rl ' i tJr tq'o sockt,t head scrt,rvs arr<l
sqtrlre nuts. The square rtrrts slicle irr i l  T_slot in
thc rr.ar of the tcmpliltc rrri l . l fac,h nrourrt has tu,o
scts of moullt ing holes so that the template rail
may bc mounted along ther lower portion of the
mounts (as shorvn in detail A, f ig. l_10), or alor.rg
the uppcr portion of the mounts (as shown in detail
B, f ig, 1-10). The template rail may be, sccurcd in
{rny position along the length of the rail. Four tem-
plate clamps are provided in a T-slot on the top of
thc template rail. The 4-foot rail is stanclard for the
\.{ark IIA and III Serit:s, and a 6-foot rail is stanclard
for the Mark IV, V and VI Series. Longer template
rails are available rrpon special order.

1-17. FACINC TE\4PLATE RAIL. Facing Templati,
l lai l, N{odel Croul.r 3058, (f ig. t-11) is availablc :rs
OPTIONAL ecltri l trnerrt frlr uscr u,ith the frnivt,rsal
Tt ' rnplat t ,  l la i l  Asscmblr . .  TI t t ,  f i rc ing tcmplatr .  ra i l
corrs is ts  of  i r  t t 'nr l t la tc  r i r i l  rnorur t  and a l2_inc.h lorrg
tcnrplutc' rit i l . Tlrc tt 'rnplatc rail is attacht,cl to tht,
nrorrrrt l l1' four s(,r(r\ l 's. Arlrl i t ional rnotrnting holt,s
irrt, provirk'<l in thc tcnrplatt ' r:r i l  for c,hrrngirru tht,
l losit iorr of t lrc tt 'rnlt late nri l u,ith rt,sltt,ct to tht,
r r t ) r r r r t .  T l r .  t t 'nr i r l i r t .  r r r i l  r r rorrnt  rnav l r .  i r rs t i r l l . t l
in  u nrot r r r t ing holc Provi r l , , t l  i r r  t l r r ,  tor r  of  t , i tJr t , r
of  t l r t '  t l r r ivcrs i r l  Tt ' rnpl i r t t ,  t ia i l  . { .^st , i t l . l lv  basc
r r ss . ' r l r l i . s  us  sh . r ' .  i ,  f i g r r r t . 2 -g3 .  T l r .  r t ' r r r l i r t r ,
r : t i l  rnorur t  is  sct . r r r . t , r l  I r r . i i  sor .kct  l r t ,ur l  scts . . r . t , rv  in
t l r t '  s i rL,  of  t l rc  lnsc usst 'n t l r l r . .  . {  l ' -s lo t  i r r  th t ,  to1. l
o f  thc f l i t . i t r t I  t t ' rnPlr r t r ,  r i r i l  rv i l l  i r r . r ,ornrr to<l i r t t ,  t l r t ,
t c r r rp l l r t l  r . l r r r n l r s  p r .o r  i t l , ' < l  u . i t l r  l l r l  LT r r i v r . r . s r t l  - f t . n r

p l r r t l  I i r r i l  . \ s scn r l r l r

I4oclel,zPart No.

t

1

1

1

1

1

z

Top and Ilottom Sliclt,

Cr' l indcr Assv

Srvix,l Ann Assv

\Ialve Slirle Asst'

Trac'er \/alvr-

Ilyclrarrl ic' Prlu'r 'r fInit

lI1'd. Prt'ssurr' & Iixhirrrst
I l os t ' r \ ssvs

I ) ra in  I { os t 'Ass r '

Tr i r r ' r ' r  \ ra lv t :  & ( lv l i r r<k ' r .

I  Iosc Assv

Tract ' l '  \ 'a l r  t '  & (  l r  l i r r r l t ' r
I  lost ,  Assr

" l ' r ' r r r l t l r r t t ,  
I l r r i l  . , \ssr

43500

43510

43013
.1049-03

i066-07

5013-22

55197

55195

i)5199

552(X)
. t ,J)  ) )

t - 6
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T E M P L A T E  C L A M P S

R O U N O  T € M P L A T E
H O L D E R  ( O P T I O N A L I

B A S E  A S 5 Y 5

T E M P L A T E  R A I L

D E T A I L  A
I : t ' o r r t  v i t ' *  s l io r r  i r ig  c r te t rs io t t

russembi ies  po in t ing  t lo rvn  and

tc 'mp la te  ra i l  u t tached to  thc '

Io rv t ' r  n rount ing  ho les  in  th r .

n l o u t ) t s .

D E T A I L  B
l iear view showing extension

assemblies point ing uP and the

template rai l  attached to the

upper mounting holes in the

mounts .

Figure  1-10 .  Typ ico l  Un iverso l  Templo te  Ro i l  Assembly .  Used w i th  Mork  l lA  th ru  V l  Ser ies)

FACIIG TEMPLIYE RIIL 'XsTIL
aAs ts5€v6LY oF ut{rvcR5 L
TEMPL TE IAIL AslEMALY

F  3  8 9 , 1

F i g u r e  l - 1 1 .  F o c i n g  T e m p l o t e  R o i l  A s s e m b l y  M o d e l  G r o u p  3 0 5 8

l - 7



t l l  
a  r J i  

' ' (  r ' N I l t ' l i  " t . ) - [ ' l\l u rli II'\ I \ l  a rJi  l l  I I\l rr rli i \ 1 \ l l r  l  l i  \ -illu lir VI

C. i  l i n r l t ' r '  Bore 7 5 l t ) l ,  / ; )  l l l . 3 .  0  i n . il . (-) in. 4 f) l l l . 1 . I  t ) - t . ) l l l

C,r ' l i nc ic . r 'S t rukc , 3 .  0  i n . . t . t , l  l ) . A 0 l l t 5 .  0  i n . 6 .  0  i l t . B .  0  i n . l f t (l nl
I ' t 'ace, r Stl , lus I)r ' t . ,ssu rc 6-9 <tz. t t - 9  < t z 6 - { )  t - t z l j - 9  t t l . 6-9 c. tz 6-9  oz . 6 - [ t  o z
I '  t 'ac' t '  r '  St l- lus Rore 0 . 3 7 i l I l . ( l 3 7:) l l l . { } .  j l 7 , - r  l t l ( , . , 1 / . ,  l l l . 0 .  J 7 5 t n . U .  , t  i  i )  l l l l l . : i 7 . - J  l l ) .
L a t l r r , S l r ' i n g  * *

( l l t 'c 'orr r 1111'11glf i11
9 -  1 3  i n . 9 - 1 3  i n . l 3 - 2 0  i n 1 9 - 2 {  i n . 2 0 - 2 8  i n 2 5 - l l l  i n l i 5 - i l 2  i n .

\ /a lv t ,  S l i t l t '  A t l . j  r . rs tn ien t :

P a | a l l c l  t o  C r o s s  S l i d e
(In- and -out)

Para l le l  to  Bed
(Longitudinal)

3 - 3 l 8  i n . 3 - i J z ' 8 . i n . 3  i n . r  l n . : ]  i n . 3 I  l l : i  i n .

I i2 in. 1 / , l n . I 1 l t I  i n . I  i n . l n I  i n .

Length of Template Rail 4  i n . 1 4  i n . 48 4B l l t . 72  i t ' t .  l  ZZ  i n .  l l Z  i n
Lcngth of Facing

Templa te  Ra i l
(Optional)

1 2  i n . I 2 I  I 1 . 1 2  i n . 1 2  i n . 1 2 r l l

H1'draulic Power Unit

Horsepower

Operating Power

Pump Capacity

Normal Operating
Pressure

Maximum Qrtput
P re ssu r.e

Reservoi r  Capacr ty
OIax. )

l leservoi r  Operatrng
Capaci ty

r/2 1 / , L/z 1 I 1 I

1r5 /230V
ac,  s ingle
ph,  60 cps

rr5/230V
ac,  s ing le
p h ,  6 0  c p s

r75 /230V
ac,  s ingle
p h , 6 0  c p s

220/440V
a c , 3 - p h ,
p h , 6 0  c p s

220/440V
a c ,  3 a h ,
60  cps

220 /440V
a c , 3 - p h ,
60 cps

220/440V
ac ,  3 -ph,

60 cps
1 . 5  g p m 1 . 5  g p m 1. 5 gpn.r 3 gpn.r 3 gpm 3 gpm 3 gpnr
160 psi I 6 0 psr 160  ps i 200  ps i 200 psi 200  ps i 200 psi

275 psi 9 t t r  . - ^ :.  t  o  P > l 275  ps i 300  ps i 300 psi 300  ps i 300  ps i

1 5 gal ga l 1 5gal 1 5ga l 1 5 gal I R gal 1 5ga l

15 gal 1 5gal 1 5  g a l l 5 gal 1 5 gal I R gal l i r gal

I  - 2 I .  T E C H N I C A L  C H A R A C T E R I S T I C S

* Mark ',O" Series not manufactured after Serial No, 50,

** I IECOMMENDED - Lathe swing depends upon height of the original lathe compound.
Check this height against the stack height of the attachment (see dimensional clata
in Section l I) .  Choose an attachment which has a stack height closest to the original
la the  he igh t  o r  less  than the  la the  he igh t  and use r i ser  spacers  to  inc rease the
at tachment  s tack  he igh t .
(A t tachments  wh ich  are  smal le l  than recomnrendec l  may be  used fo r  l igh t  $ ,o rk . )

r - 8

F 3 8 g - 1



2 -  I .  U N P A C K I N G

2-2 .  I 'he  La the  ' l ' r l ce r  A t tac 'h tnents  lexc :ep t  fo r  l \ la rk
"O- . \ ' '  Ser ies)  a re  sh ipped f rom the  tnant r fa r ' tu re r

w i th  the  t r i rcer  s i ide  assembly  mounted  on  topof  th t '

hydraul ic power unit  as shown in f igure 2-1. This

is  a lso  a  conven ien t  way  to  s to re  the  t racer  s l ide

assembl ] '  when no t  in  use ,  The templa te  ra i l  assem-

bly and option:I l  equipment are shipped in separate

conta iners .  A I I  hydrau l i c  f i t t ings  are  pro tec ted f rom

dirt and moisture byplastic caps. Save these caps for

use in storing the equipment and for protecting the

equipment whenever the hydraul ic hose assemblies

are  d isconnected .

CAUTION:  Be very  care fu l  no t  to  a l low d i r t ,

or moisture to enter the system through the

hydraul ic f i t t ings. Foreign matter is one of

the greatest contributors to trouble in all

precision hYdraul ic sYstems.

2-3 .  PRELIMINARY F ITT ING PROCEDURES

NOTE: ff  the Lathe Tracer Attachment has

been ordered for the specif ic lathe on which

it  is to be instal led, the prel iminary set-up

procedures wil l  not be applicable. These in-

struct ions are general instruct ions for adapting

the Lathe Tracer Attachment to the lathe.

2-4 .  The t racer  s l ide  assembly  o f  the  La the  Tracer

Attachment replaces the lathe compound assembly

when the lathe is converted to tracer operation, The

t rac 'e r  s l ide  assembly  must ,  there fore ,  be  ins ta l led

at very nearly. the same height as the lathe compound

assembly so that the relat ionship of the cutt ing tool

to  the  sp ind le  center l ine  w i l l  no t  be  changed.  Before

maklng any adaptations to the Lathe Tracer .{t l rch-

ment ,  f i r s t  check  to  see i f  the  cu t t ing  k ro l  ho lder
( 'an  be  ad jus ted  fo r  var ia t ions  in  he igh t .  I f  an

ad jus tub le  cu t t ing  too l  ho lder  i s  used,  morc  to le r i rnce

can be lccepted iretween the height of the lathe

c 'ompound assembl l '  end  the  he igh t  o f  the  t r r tcer

s l ide  l rss t , r r ib l . \ ' .

F J 8 9 5

s e c t i o n  l l
i n s t o l l o t i o n

2-5 .  the  templa te  r r t i l  l r ssembl l '  usec l  u ' i l l  have t r>

be r r t l i rp tec i  to  l l t t '  I r r t t re  on  wh ich  i t  i s  to  be  ins ta l led

( i f  i t  h r rs  no t  be t l r  o rderer l  fo l  the  spec i f i c  l r t the) .

Th is  adapta t ion  cons is ts  p r imar i l y  o f  mac 'h in ing

the  bo t tom o f  the  base assembly  and,  insome cases ,

machining the base clamp. The Universal Template

Ra i l  Assembly  w i l l  f i t  most la theswi thout  mach in ing .

NOTE: Before insto l l ing the Lothe Trocer
Attochment, i t  is recommendedthot the opero-
tor reler to Section lll qnd determine the type
of trocing operotion to be performed. Refer to
f i g u r e s  3 - l l ,  3 - 1 2 ,  3 - 1 4 ,  3 - 1 5 ,  o n d  3 - 1 6  f o r
exomples of  typ ico l  insto l lo t ions.

F igu re  2 -1 .  T roce r  S l i de  Assemb ly  Ins tq l l ed
on Top of  Hydroul ic  Power Uni t  for  Shipping
or storoge

2 - 1
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2 - 6 ,  P R E L I M I N A R Y  F I T T I N G  P R O C E D U R E S .
M A R K  " O "  A N D  , . O - A ' '  s E R I E 5

2-7 .  ( i l . lN l t l t . . \1 . .  I , ' i gure '  2 -2  s i rows i l re  mcasure*
n t e n t s  t h a t  s h o u l d  l x ' m a d e  o n  i l r e  l u i l r c  u , h e n
r - . r rder rng  l r  l ,a the  ' l ' r i t cer  A t tachment  fo r  a  spec i f i c ,
l l i t [e_ ' l ' hes t '  r i i n rens ions  w i l l  a lso  l le  requ i re .d  u ,hen
ins ta l l ing  a  L lL ther  ' . f r .u t .e r  

A t tachment  i l ra t  l x rs  no t
lrr, , t :n orderecl for the spec,i f ic luf ire on \. \ .hi(.h i t  is
t o  b e  i n s t a l  l t , d .

2 -8 .  P ITEI , IN I IN. \RY I . ' ITTING PI . IOCEDTI ITES FOI t
1 ' t lE  TRACEI I  SLIDFT ASSEI IBLy .  I . igure  2_3shows
the impor tan t  d imens ions  fo r  a  l \ {a rk  , ,O"  o r
Ser ies .  Ins ta l l  the  t racer  s l ide  assemblv  as  de_
scr ibed in  f igure  2-4 .

Figure 2-3.  Pr inc ipo l  Dimensions of  Trocer
S l i de  Assemb ly  fo r  Mork  #  ond  , ,O_A ' ,
Ser ies Lqthe Trqcer  At tochments

c t

Figure 2-2.  Dimensions to  be Meosured on
o Lothe for  Order ing o Fqctory F i t ted
Lothe Trocer  At tochment ,  or  for  Instq l l ino
o Stondord Lothe Trocer Attochment

2 - 2
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L A T H E  S P I N O L E
C E N T E R L  I  N E

5 T t P | il""1'.;"'J;;::::-"J;:#:t: :T;
the distance from the top of the lathe compound to

the lathe spindle centerline.

h
I COMPOUND

A 55EMBL Y

sTt P 2 il""T:;"" :*;:H::::"T;:l''v 
from

i  L A T H E '
C A R R I A G E  i

cRoss

L A T H E
C E N T E  R L  I N E

L A T H E  C A R R I A G E
i  ^ ^ ^ . . . ,  , a F

sTEP3 il:T:il" T"ffiT:i::i,n: :'.;i
lathe spindle centerline. Determine the height of

the lathe compound assembly by subtracting the

measurement taken in Step 1 from the measure-

ment taken in this step. Compare the height of

the compound assembly with the st&ndard etack

height of the Lathe Tracer Attachment slide

assembly. The standard stack height of the Mark
"Ott  and "O-A" Ser ies ie  2.25 inches.

(a) If additional height is required, a riser plate

may be installed on the bottom of the tracer

slide assembly as described in paragraph 2-16.
A rlser plate of proper height may bemachined

to match the compound adapter on the bottom

slide or a pre-machined riser plate may be

obtained from True-T?ace, The followlng rlser

plates are available for the Mark "O" and
r ' O - a t t  S e r i e s :

Iiisr:lr
l\ '{ocL:l No Thickness o .D .

Plvot Pln

Hole Size

3076-02
3076-01

1  IN .
L /2  rN .

4 IN.
4 IN.

0.750/0.751 IN.
0.750/0.751 IN.

(b) lf the tracer slide assembly is too htgh, the

compound adapter on ttte bottom sllde aesem-

bly may be machined down approxlmately t/A
inch. If greater reductlon tn height i8 required,

a special slide assembly may be required'

Special slide assemblies may be purchased

from True-Trace upon specia l  order .

Mork "O" ond "O-A1' Series (Steet I ol 2l

F . 3 8 9 7

F igure 2-4.  Pre l imimry F i t t ing Procedures for

2-3



r,!irl"t

S T E P { M"n"u"" the height of the T-bolts in
the la the carr iage cross s l ide,  The

bolts must be 5/8 tt/rc inch high for attaching
the standard t racer  s l ide assembly,  I f  a  r iser
plate is to be used, add the thickness of the riser
plate to the standard T-bolt length.

,.td
STE P f ,  

Measure the center-to-center dimen-- 
sions of the T_bolts in the lathe carr iage

cross sl ide. The minimum dimensions for in_
s ta l la t ion  o f  the  t racer  s l ide  assembly  i s  2_3/4

s I t P s ll';lill,J:'.,:j:il;:.": "::"":;,,1 T:j:
3 /8 - i r r '  r j i a rne t t - r  (o r  sn l r l le r )  .1 ._ l r r l t s  

i r le  r , ( ,_
qu i rc ' r i  .o l  l t t : rch ing  th r .  t r l rcer  s l i r l t :  r t ss t , rnb l r . .

inches  -  the  max imum d imens ion  is3_b/g inches .

SI tP  /  
Measure  the  d iameter  o f  the  p ivo t  p in
in  the  la the  car r iage c ross  s l ide .  The

p ivo t  ho le  in  the  t racer  s l i c le  assemblv  i s  3 , /4  inc ,h
I I ) .  ' I ' he  

\ l r r rk  "O"  unc i  . ,O- . { "  Ser ies  a re  a lso
supp l ied  u i th  a  compount l  y t i vo t  spur l  w ,h ich  is  in_
ser tec l  in  the  l t i v t r t  ho le  in  the  s l i c ie  assenrb l r .  r rnd
r r t t r r t 'her l  u . i t i r  t  soc ' l<e t  heac i  c l ip  s ( ,1 .c \ \ , . .1 .he  c .on t_
poutrd - l t ivot spud nra.t,  be usecl in Jt l l rce. of the pivot
1 ; i n  i n  t h e  l l t h c  c l r r r i : L g e  c l o s s  s l i r j t _ .  I t  i s
l  - 1 . ' l  i r r l h  ( ) l )  r r n r l  n u i r .  l l t  1 ; r ( ' h i t r t - r l  l g  l r  s n l r l l t , r ,
t l i l r r r r t , l r , r '  . i f  n e c ' t ' s s l r l r . ,

Figure 2-4.  pre l iminory F i t t ing procedures for
2 - 4

Mork "O" ond "O-A' ,  Ser ies (Sheet  ? of  Z l

F J I J 9 I i



l - { 1  .  I ' l l l ' l  L l } l l \ \ l i Y  l " l l l I \ 1 ;  I ) i l ( ) l ' l l ) l ' i t l l 5  I " ( ) l i

' i l { t . t  I \1,\  } lK , , ( ) - . \ "  1  I . , \ l I ) t , , \ ' l  l . ,  l t \ l l

\ S S I ' l  \ l l l l  \ ' .  I " i $ r r t '  l - : - r  s l t r r u ' s  r t  t t l r i " r i l  i t r s l : t l l r t -

t ion  o f  the  l l l r rk  " ( ) - . \ "  tenrp l i t te  r r t i l  asseml l l l  r r t r r l

i t s  m r r x i m u m  l t c l j u s t m e t l t  d i t t r t ' t r s i o t r s .  ( ' l ' h e  \ 1 x r k  " ( ) ' '

t e m p l l t e  r l r i l  l t s s e n r l l i v  i s  i t t s l r t ' l  l t t l  i t l : t  s i t r l i l l t t '

mr lnner . )  l - le fo re  d t ' t t ' r ' n r in i r tg  the  he igh t  o f  t i l t '

templa t .e  r lL i l  i r sseml - r l r ' ,  ins t l l l  t l te  t r r tc t ' r  s l i t l r '

tussern l r l v  on  th t :  Ia t l t t .  
' I ' h t '  l te igh t  o f  the  e 'dge o f

t l i l  t t , r r t p l r L l t  l r t ' i t r g  { 1 ' r 1 ,  r  t l  t t i u s l  l l t '  1 r ' 2  i t i l h  l o u r . ' r

l h r r n  l h t '  l t l t t ' t ' t '  Y i t l v t '  s l l l u ' r  s l r i n r l l e .  K t ' r ' 1 r i n g  t h i >

i n  n r i n t l ,  t l r ' l e r t t t i t t t ' t . l t t ' h e i g h t  i r t  w h i t ' h  t h e  t e t n J l l a t e

ru i l  ass t 'n r l r l v  shou ld  t re  ins ta l ied  and s t i l i  a l lou '

fo r  rnux in run l  use  o f  the  ver t i ca l  ad jus tment  fea tures

of  the  tenrp l r t te  r r i i l  r rsseml l l l ' .  Note  tha t  an  a l ign-

ln(:.nt nol( 'h shlruici  be tnrtt ' i i i rreci in the bottot lr  of t l te

i ) rse  to  n r t t r 'h  the  i inc le  o f  the  rear  o f  t l te  la the

l r t , r i .

Templo te  Rq i l

Templote
ho ld ing  c lomps

I

t

Micrometer
Adjuster ossy

Templqte
(Ref  on ly l

Ve r t i cq l
Adjustment

I n- qnd- out
Adjustment''-f '''l

- - -  
I - - - l -T
l i ' 6 E- - - r  I

't7-t
3 . 1 2  M I X

| | \?Xl Michine this surfoce
J ; rr ftto suit tothe bed
f.li \

: ,  f f ; iJ"r 1 l1 
l) ,ochine A I isnment Notch

. \ : t 6

F i g u r e  2 - 5 .  T y p i c o l  I n s t o l l o t i o n  o f  t h e  4 0 6 8 5  T e m p l o t e  R o i l  A s s e m b l y
( U s e d  w i t h  M o r k  " O - A "  S e r i e s )

l i  J ,s , . ) , : ) 2-5



2 -  I O .  P R E L I M I N A R Y  F I T T I N G  P R O C E D U R E S .
M A R K  I I A ,  I I I ,  I V ,  V ,  A N D  V I  S E R I E S

2-11.  GENITIL{L .  I igur t '  2 -2  sh66,s  t i re  r ' casur t ,_
ments  tha t  shou ld  be  made on the  la the  rvhen
order ing  a  l ,a the  Tracer  A t tachment  fo r  u  sJ lec , i f i t .
la the .  These d imens ions  w i l l  t l so  be  requ i rec l  * .hen
ins ta l l ing  a  I -a the  Tracer  A t tachment  th : l t  has  no t
been ordered fo r  th r :  sper . i f i c  la the  on  u ,h ic .h  i t  i s
to  be  ins ta l led .

: - 1  2 .  I , l r t . . I . l 1 l t \ . \  I i Y  F . t . f . l , t N ( ;  I ) R ( | ( . l , . l ) l l t i l , t s  F . ( ) t t
1 ' t l l . l  ' l  i t . . \ (  I .  I i  s l . l l ) 1 ,  \ ) i t . t l l l i t . \ - .  I , . i g u r l  f  _ i i  s h o r r . s
t l l e  i m l ) o f  t i i r r t  d i n r t , n s i o n s  f o r  t h e  l l a r k  I l . \  S e r i t , s .
I . ' i gure  2-7  shous  thc  impor t l r ) t  c l imens ions  f r r r  the
\ ta rk  I I I  Ser ies .  I r igure  2_g sho, , l . s  the  rmpor tan t
d imens ions  fo r  the  \ la rk  I \ /  Ser ies ,  and f igure  2_9
shows the  impor tan t  d imcns ions  fo r  i l re  l la lk  \ .  and
I \ la rk  V I  Ser ies .  Procedures  fo r  ins ta l l ing  a  N lark
lL^L, I I l ,  r \ ' ,  \r  or VI art.  icientical,  lnstal l  f l re. trac.er
s l ide  assembl l '  as  descr ibed in  f igure  2_10.

F igure 2-6. Mork  l lA Ser ies,  Pr imory Dimensions

|  .  3:, ."- l

| ' i '"-l 
l
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Figure 2-8.  Mork lV Ser ies,  Pr imory Dimensions
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L A T H E  C A R R I A G E
CRO55 5L I  DE

S T E P | -Remove 
the cutting tool holder from the

Iathe compound assembly. Measure the
distance from the top of the lathe compound to the
la the  sp ind le  center l ine .

SI IP  2 Remove the compound assembly from
the Ia the  car r iage c ross  s l ide ,

F igure 2-10.  Pre l iminory F i t t ingProcedures for

2 -8

srt P 3 lf:":xil" 'f"H:?""".i::i,l:: 
l:o,,i"'

lathe spindle centerline. Determine the height of
the Iathe compound assembly by substracting the
measurement taken in Step 1 from the measure_
ment taken in this step. Compare the height of the
compound assembly with the standard stack height
of the Lathe Tracer Attachment top and bottom
slide assembly. The standard stack heiehts are
as follows:
Mark ILA 2.94 inches Mark fV 4.00 inches
Mark III 3.37 inches Mark V b.00 inches

Mark VI 5.00 inches

(a) If additional height is required, a riser plate
may be installed on the compound adapter as
described in paragraph 2_16. A riser may be
machined using the tracer compound adapter
as a pattern or a riser plate may be obtained
from True-Trace. The following riser plates
are avallable:
\  Iark
S t ' r i  t ,s

l l ist 'r
\ Iork ' l  N<r

Thic.k-
l t  ( 'ss . t ) .o

Pivot Pin
l l o l t ,S i z t ,

I I A
I I r \
I I I
I I I
I \ -

\ . I

3076-03
3076-0{
3076-03
11076-01
30;6-0,.)
30;6-06
30;6-06

tiz

I

l n .

l l l .

i r r .
i n .
i n .
i r r .
i r r .

I
I
I
I

ft

8
t)

ti

0
2
2

l l  l .

l t .

I t .

I l .

l l .

I l .

. fn0'1.fx)

.ff)o 1.00

.(n0 I.00

.fin i.00

.cxn 1.00
000 t.fi)
000 l.ff)

l l )

i l l

l l )

r r t
i r r
i r r
i r r

cont inue on next page

l l l ,  lV,  V,  ond Vl  Ser ies(Sheet  I  o f  3 lMork

l - J 9 0 i



S t e p i ) - ( o t t l i n t t t ' t l

(b )  l f  the  t r l i ce r  toJ r  and l to t tom s l i c ie  assenr l r l v  ts

too high, the ccrmpouncl adaltter t 'an be nrac'hined

down approx imi r te ly  L /4  in th .  I f  g re : r te r  re -

duc t ion  in  he igh t  i s  rc 'qu i r t 'd ,  r t  spcc ie l  c :om-

pound adapter  (o r  comJl le te  s l ide  assembl l ' )

may be required. Special compound adapters

and t racer  s l i c ie  aseembl ies  may be  purchased

f rom 
' I rue- ' l ' race  upon specr ia l  o rder .

L A T H E  C A R R I A C E
C R O 5 5  S i  t n E

tt

L A T H E  C A R R I A G E
CRO55 SLIDE

,6.

STt P I N{e.asure the height of the T-bolts inthe
Iathe carr iage cross sl ide. Compare the

height of the f'-bolts with the helght required for the

Lathe Tracer Attachment being instal led as fol lows:

I \ , Ia rk  IL \  t -L /8 !  1 /16  lneh (2  bo l ts )

Irtark I I I  L! l /L6 inch (2 bolts)

I\ lark lV t-L/4t 1,/16 inch (4 bolts)

I r la rk  \ r  L -L /1 !L /L6  inch  (4  bo l ts )

I r l . r rk  \ - I  I  - l z '4  !  1 /16  inch  (4  bo l ts )

F igrre 2- t 0. Prel iminory F i t t ing Procedures for

l ( . 103

S I t P J 
ntelsule the diameter of the T-bolts in

-  
the la the carr iage crosssl ide.Compare

the diameter of the T-bolts with the maximum

diameter that can be used wi.th the Latle Tracer
Attachment being installed as follows:

lE- . -_. . .

b,*,...

Mark ILA l./2 inct.
Mark III L/2 inch
Mark tV 5,/8 tnch

Mark V 5/8 lnch
Mark VI 5/8 l"nch

Ir-

Mork  l lA ,  l l l ,  lV ,  V ,  ond  V l  So r les (Shec t  2  o f  3 l

2-9

ST[P 6 
M"":1"". the lnelde dlameter of the
plvot hole in the lathe carrlag€ croat

sllde. Compare the diameter of the plvot hole
wlth the maxlmum dlameter of the plvot hole ln
the Lathe Tr acer Attachment belng tnstalled.
Mark ILA., IU, fV, V, and VI Serlea all have
1- lnch dtameter  p lvot  holes.
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: -13.  PI i I ' I , I \ { INAI t l '  FITTINC; PROCEDTII I I lS
F-OII  TI I t i  .10;5{  TIJ\ IPI ,ATI '  RAIL ASSI, \TI ] I , ) . .
F igrr r r '  2-11 s l ror 's  i r  t r 'p i<. i r r  i r rs t . i l . t i r l ,  a ' r r  t l r .
pr i .c ' i1 l l t '  c l inrensi . r rs  of  Tt ' rnpl . t t ,  r ta i l  Ass- t , r r l r r r .
(  us. r l  * ' i t l ;  t ' . r . l r .  ' r ' rL , ls  of  t l r t ,  \ I . rk  I I . {  r r r r r l  I I I
Sr , r i .s) .  l ' ] ,  , , l r r r r r l i r r r l  t t , * r1 l l i r t .  r . i l  i rssr , r ' l r l r .  is  r r ' t
P r t ' r n r c l r i n r . t l  T l r c  l r i r sc  r r r r r l  l l us r , r . l u l n1 . ,  r r r r r s t  1 . , , .
n r r r . l r i r r . r l  t .  r i t  r l r t '  P r r r r i t . r r l r r .  l : r t l r r ,  , r r  r r . l i i r , l r  t l r .
t c rnp l i i t r '  r ' r r i l  r ssc r r r l r l v  i s  t o  l r c  i r r s t i r l l c r l .

a .  I r igure 2-12 shou.s a t lp ica l  insta l la t ion of
a ' , fac, torv ac laptec i "  template ra i l  assembly.  Stan_
drrrd tenip late ra i l  assembl ies may beeasi lyadapted
in the sume t .a l ' .  In  the i l lust rat ion shown, i r
level ing scre\r r '  h lLs bet ,n insta l lec i  in  each base as
an a ic l  in  level ing the tem;t l r t te  ra i l  u . i th  respect  to
the  l a the .  I n  add i t i on ,  t  L /2_ I3  sock r , t  heac i  sc , rew
ir ts  bet .n i r rs t t r l l t ,c l
r , IanrJr  f r .nr  t r r t ,  , , ,u  . i t ln l t r l ,v tdt '  

f , r '  t ightening ea<'h

2 -  t 0

F i g u r e  2 - 1 1 .  = 4 0 7 5 4  T e m p l o t e  R o i l  A s s e m b l y .
(Used w i th  Eor ly  Mork  l l  ond  r i l  Ser ie i )

P I V O T  C I P C i  E

1

s rr P 7 il::::i:, ff ,:il,:'ffJ11ll:H.":,'"i::
s l i r le .  Compare  the  c l iameter  o f  the  p ivo t  c i rc r le  w i th
the  d junre ter  o f  the  compout rc l  adapter  on  the  La the
Tracer  r \ t tac l rn ten t  be ing  ins ta l lec i  as  lb l low.s :

l \ Ia rk  I I . \  8  inches  l \ Ia rk  V  12  inches
I\ lark i l l  8 inches N{ark VI 12 inches
I\ lark I \r  10 inc.hes

I f  tbe  ou ts ic le  d iameter  o f  the  p ivo t  c i rc le  i s
smaller than the compounci adapter, turn i l re
compound adapter  to  the  cor rec t  d iameter -

sTr P s ]i"H:1,,:; ":il:; ?;".11";,I"il"fi:
l a the  car r iage c l 'oss  s l idc , ,  Coml l i re  the  d iameter
of the pivot circ' le T.-bolt  slot with the minimum
anrl maximum requirements for the Lathe ,Iracer
Attac.hment being instal lecl as fol lows:

[ ' IARK IL\ 4-3/4 in. min.
7 -I/4 in. max.

l l r rk  I I I  4-3/4 in .  min.
7-L/4 in. rnax.

Mark  IV  Z -1 , / g  i n .  m in .
9-1, /4 in .  max.

Mark V 6-1, /4 in .  min.
LL-L/4 in .  max.

I\Iark VI 6-L/4 in. min.
t l_L/  

 

in .  max.

Mork l lA,  l l l ,  lV,  V,  ond Vl  Ser ies lsheet  3 of  3 l

tll

' € \ 1 [ ' L A T E  R A I L

/ T E M P ! a T E  ( R a f t R E

.,\ 301

Figure 2-10.  Pre l lmincry F i t t ing procedures for
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l ) .  I . ' i g u r e  2 * 1 l l  s h o *  s  e t l  ; r l 1 t  r ' t t ' t t t '  t t - " ' 1 l t '  r r i

t . r f  l t t l r t ' h i n g  t h e  t e m l l l l r t e  r l t i l  l t s s t - ' n r l l l l ' o f  l t : t r L r t -

r ia r t l  k i t .  ' I ' h is  methor l  t loes  no t  u t i l i ze  le 'v t ' l i t rg

scre$ 's  o r  the  ex t ra  l , /2 -13  so t ' ke t  heat l  sc rcws.
' I ' h is  method,  horvever ,  i s  t lu i te  sa t is f r l c to ry  * 'here

thc  c ' l r rn rp i t rg  bo l ts  u ' i l l  b r '  r ' t : r t l i l y  l t ccess ih l t '  and

where  p l r r t i t :u la r  care  is  l l t kcn  in  the  nr l rc :h in ing

of the blrse tt t  provide i tn c . \r lL' t  f i t  on the lr . tht ' ,

a n d  e l i m i n a t i n g  t h e  n e t ' e s s i t l ' o f  t h e  a d j u s t n r e n t

prov ided by  he  leve l ing  s . j r t \ \ ' .

c ' .  Tcr adlrpt the templtrt t . '  rai l  assembly to the

la the ,  p roceed as  fo l lows:

(1) Instal l  the trac:er sl ide i issembly and

determine d imens ion  X,  f igure  2-12 .

(2) Subtract dimension Y from dimension X

to obtain dimension Z. This wil l  be the

total stack height of the template rail

assembly.

N ( t  l  I j :  l f  1 i ' v t ' l i r r g  s 1  l ' e \ l ' s  r t r ( '  t ( )  l X '  t r s t ' r j '

s u l ) l l ' r t (  t  l l ' 1 6  i n i  h  f r o t n  d i m e n s i , r t r  I  t r r

a l l on  f o r  t h r , .  s c r t 'w  heac l .

(3) tr lacl.r ine the btse r iser block to f i t  the

lathe bed r,r 'avs rtnd to obtain the rerluired

s tac 'k  he igh t .  Re sure  to  a l low c learance

f o r  t h e  r ' : r r r i l g t .  u ' i n g s .

( '1) Cut the brisc' t ' l i tmps to f i t  the underside

of  t l r t :  l t the  *  uys .  Beve l  the  ends ,  i f

ne( ressary ,  to  c lear  the  bec l  re in fo rc ing

r ibs  and o ther  obs t ruc t ions ,

2- t  1.  I ' l i l iLI  \ l  I \ . \ l t \  l f  l l 'T lNo l) l to( l l ' � l1)t ' l t l is
trol t  TII I i  "13551 1'1., \ l l '1. . . \Tl ' l  I i .^\ IL . \SSE\II l l , \ ' .
l ; ' i g r r r t '  2 -1 -1  s l rous  : r  t r 'P i t i r l  i r t s t i r l l t t io r r  a r lc l  t l r t '

l l r i t r t ' i p l t '  t l i tn t ' t t s io t rs  o l  
- f t ' rn l l l r r t t '  l l r r i l  Ass t 'n r l r l v

(  r rs t '< l  u ' i t l r  t ' r r r l v  r t t t t t l t ' l s  o f  t l r t '  \ Ia rk  IV ,  \ '  i r r r< l  \ t l

Scr ics ) .  Thc  s t ' t - r rp  l l ro t ' t ' t l t t r t ' s  fc l r  t l i i s  t t ' n r l l l i r t t '  r i r i l

asst 'mblv i i r t '  i t l t ' rr t ic rr l  to t lr<lst '  cl t 's<'r ibccl i l  t  prrr i t-

graph 2-13.

I
l

Templote Roi l  ClomP (sPoce'
to  c leor  cy l inder f

Trocer
Vqlve

| /2-l3 Clomp Bolt

Bevel ClomP to
Cleor Lqtlp Bed

Te
Z  Ro i l

*Y  -  t s  o .8 t  f o r  Mork

l f  Level ing Screw is  Used,
Subtroct 3/16" from Dimonslon Z.

F i g u r e  2 - 1 2 .  T y p i c o l  I n s t o l l o t i o n  o f  E o r l i e r  " F o c t o r y  A d o p t e d "  T e m p l o i e  R o i l  A s s e m b l i e s .
( R e f .  = 4 O 7 5 4  o n d  = 4 3 5 5 4 )

F J 9 O 5
2 - l l
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Figure  2-13 .  A l te rno te  Ins to l lo t ion
Templo te  Ro i l  Assembly  J t40754

of  Eor ly
o n d  # 4 3 5 5 4 .

T € M P L A T E  R A I L

T E M P L A T E  { R E F E

I

t . .
t . F

L A T H E  A E O

A 3 0 7

'o,ra"oN

t . 8 7  "

{ ' o .+ - "
1 . )  5

L

A S  S U P P L I E O

Figure 2-14.  Typico l
=  43554

(A l so  see

2 - 1 2

Ins to l lo t ion  o f  Eor l ie r
Templo te  Ro i l  Assembly .
F i g u r e s  2 - 1 2  o n d  2 - j 3 )

2 - l l .  ; , 1 1 1 .  1  1 ] n \ \ l i \ -  I .  I . l  I , l \ ( ;  I , l t ( ) (  l . . l ) t . t t l . . s  1 . . ( ) l t' l ' l l l .  
t  \ t \  I  i t _ \  \ t .  ' t  

l . ] i l , t . . \ t  I . t  I t . \ l t .  . , \ b S r . . \ l n l . \ .' l ' l t t '  p r e l i l l i r i t r r . t  i t t t i n 1 1  J ; r o t . t , t 1 l r t . s  f o r  t l i t .  [ : r r i _
v r : ' I ' S { t l ' l ' t , n t l r l ; L t t ,  I i l r i l  . . \ s s e n t l r l l . ,
( . ( )ns is1 .  o f  rne l rsu I ' ing  the  l r i t l re  fo r  c t t rnens ions
. . \  r rnc l  I ] ,  f igure  2_15 and dc , te r rn ln ing  the  ang le
t r f  t h e  f t ' o 1 t  l : t t 5 t ' * . l t r . .

i r .  l : o l  s ( ) n l { '  l ; t t l r t , s ,  r t  n r n .  l r t . n ( , ( . ( , s \ i i r \  t r r
i t r r l . r l l  l , , r r q ,  r  ,  l . r r r r l r  s r . l i , \ \ 5  t r r  s ; t l i r J r  t l r , .  r r . r l ' r r i r . .
r u r ' t l t s  r ) l  c l i r r r , . t r s r o t r s  _ \  : t r , r l  l j .  1  l l l l ,  t . t r r  l i q r i r l s , l  l 0
i r l < l  , = r -  |  I  l , r r .  t  o r . r t . t . l  s i . ,  t ,  o l  t l r , .  s ( , 1 . ( , \ \  s .  r

b .  I f o r . s o n t e  l t r t h e s ,  i t  r n a l , b e  n e c e s s u l y  t o
mat.hine t lr t-  * 'edge clamlts to f i t  the angle of the
la the  way.

TEMPLATE

Figure  2-15 .  Cr i t i co l  D imens ions  fo r  Ins to l l ing
Universo l  Templo ie  Ro i l  Assembly  t /J576
o n d  = 4 3 5 8 5 .  ( U s e d  w i t h  L o r e r  M o r k  l l A
th ru  V l  Ser ies)

? - 1 6 .  R I S E R  P L A T E S

2-17. Figure 2-16 shows dimensions for the stand_
a led  r i ser '  l t la tes  ava i lab le  f rom True_Trace as
opt iona l  equ ipment  fo r  the  I \ Ia rk  Ser ies .  The r i ser
pl:rtes must be attached to the compouncl aclapter
us ing  tuo  1- inc 'h  long groove l l ins  as  shown in  c_ l t_
t i i i i  " A " ,  f i g u r e  2 - 1 6 .

! - 3 9 0 b
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2 -  I 8 .  I N S T A L L A T I O N  P R O C E D U R E S

2 - 1 9 .  \ \ ' h e n  i n s t a l l l n g  a  L a t h c . l . r l t . t , r  A t L r ( , i r m e n t
o 1  a  l a t h e ,  i n s t a l l  t h e  t r u c t , r  s l i r i t , t s s e m b l y  f i r s t .
i  os i t ion  the  hydrau l i c  power  un i t  in  i t s  opera t ing
Ioc l t ion  nnd connec, t  the  hydrau l i c  h r tse  assembl ies .
bu t  do  no t  make e lec t r i< .a l  conner , . t ions .  Ins ta l l  the
temi ) l . r le  ra i l  assembly  nex t .  Then f i l l  the  hyc i rau l i c ,
po \ r ,e r  un i t  reservo l r  w i th  hvdr ru l i c  o i l  and  make
the  e lec ' t r i r , l r l  c ,onnec , t ions .  I t  i s  I ,e r t , in tpor tan t  th : r t
no  e le ' t . t r i t ' a l  power  i s  app l iec l  to  thehyc l rau l i cpower
ur r i t  un i i l  t i re  p roc :edures  descr i i red  in  paragraph
2-31 hrve  been comple ted .

2-20 .  INSTALL ING MARK "O, '  AND "O-A"
S E R I E S

2-21.  INSTALLING TRACER SLIDE ASSEMBLY.
lns ta l l  a  [ l a r k  "O"  o r . .O -A"  t r ace rs l i deaSsemb ly
as descr ibed in f igure 2- lZ.

2-22.  INST,\ I - I , ING TI ' \TPI ,ATI '  I ]AI I ,  ASSI iN{RT,Y.
Install thc tt 'nrpl.te rrri l  irssc-rnblr. rrs ck,scribecr in
f is t r r t 's  2-18 arr r l  2- Ig.  F igrr rcs g- lg  r rnc l  2_19 r lc ,scr ibc,
the installation pro<:cdures for thc 406g5 Tcmnlate
Riri l Asst'rnblr' (suppliccl rvith tl i t, N{ark "b_e-
St'rics). The 40040 Tcmplatc Rail Assembll,, furn_
ishccl u'ith t ' irr l i t 'r l \{urk "O" 

Seri.s, is install.d i '  .
sinti lar r)l l lur(,r-

2 - 2 3 .  I N S T A L L I N G  M A R K  I I A ,  I I I ,  I V ,  V
A N D  V I  S E R I E S

2-24.  INSTALI , INC TR{CEI t  S I , IDT,  ASSF- ' I \TRI ,Y .
Ins ta l l  a  l \ Ia rk  IL .1 , ,  I I I ,  IV ,  V ,  o r  V I  Ser ies  t racer
s l ide  assembly  as  c lescr ibed in  f igure  2_20.

2-2 i r .  INST . {LL INC T I l \ t pL . {T l i  i l . \ I L , , \SSL \ I I l I . \ . .
l ' r ' i t l r  r , r r r l i  \ l r r rk  I I . , \  thr r r  \ / l  S. r i t ,s  ) .  To i 's t i r l l  th t ,
-1075.1 Tt ' rnPlr r tc  l i r t i l  Asscrnbl r .  (sr rppl icr l  r r . i th  c i r r l r .
rno<L'ls o[ thc ]\{ark IIA rrrrd III S"ri", t or tht, -135i>{
Tt'rnpl.tt '  I lai l A.sst'mblv (s,ltplit,cl rvit lr t,rrrl '  ,rrclt, ls
of  thc Nlark IV,  V and VI  Scr ics) ,  rc fcr . to  f igr r rcs
2-l2 tlrrorrqb 2-14 ir.r the prclirninirn, s(,r_ll l) l)ro-ccclrrrc,s. I lc c'arefrrl to install tht, tt.mplrri,, rall
parallcl to thc Inther bed.

2.26.  INSTALLING'UNIVERSAI, ' '  TEN{PLATE
RAIL ASSEN{BLY (with current Mark IIA thrtr \rI
Scries ). To install lhe Universal Template Iiail
Assemblr', refer to figure 2-21 for the various installa_
tion configurations. When determining the configura_
tion to use, keep in mind that the top of the template
riril must lrc I inch below the bottom of the sninclle
on thcr trirccr valve. To in.stall the templatc rail
:rssembly, follorv ther procedures described in fiqure
2-22.

F i g u r e  Z - t T .

2 -  1 4

lnsto l lq t ion Procedures for  Mqrk . .O, ,
(Sheet I ol Zl

TRACER SLIDE ASSY

SI[P I  
t f  t t re Lathe Tlacer Attachment has not
oeen ordered for the specific lathe onwhich it is to be installed, perform t}re freliminaryBet-up instructions described in figure ,_n. Ru_ou"the lathe compound assembly and install the tracerslide assembly on the lathe "^r"iag"-".oss slide.Position i lre tracer

at the desirecr "r":j;l", 
""#[ttt"#uffi^.i,lJ

nuts on the T_bolts securelv.

or  "O-A" Ser ies Trocer  Sl ide Assembly

F 3 9 O E



sTEP 2 ffiTl Jn.;:'* 
adiusting sride 'iv,t

NOTE:  
' fhe  N l i r rk  "O"  anc l  ear ly  mode ls  o f  the

Mark  ' (O- ' \ "  Ser ies  n re  equ ipped w i th  a  s i r lg le

p ivo t  bo l t  r rs  shown in  s tep  3 .  Cur ren t  mode ls  o f

the  l l l a rk  "O-A"  Ser ies  a re  equ ippec i  w i th  two

o ivo t  bo l ts  as  shown in  th is  i l l us t ra t ion .

sT r P 3 ili:fi,::.,*T;I ;:::"iTIi:: :*:::i
the  l )o \ \ 'e r  un i t  h1 'd rau l i c  p ressure  hose assembl l '  to

the I) f i t t ing. Clontlec't  the hyriraul i i '  exhaust trose

rrssentblt '  to the X f i t t ing i t t ' tcl  t ' t lnnect the h1'draul ic

dru in  hose l rsse t lb lv  to  thc 'd rLr in  f i t t ing  o t r  the

b r ) t l ( ) l l l  i l f  t l t e  l r : r ,  ( ' r  v l l l v e ,

F  i g u r e  2 - 1 7  .

F J, ;)  0 ')

lns to l lo t ion  Procedures  fo r  Mork  "O"

(Sheet  2  o l  ? l
o f  " O - A "  S e r i e s  T r o c e r  S l i d e  A s s e m b l y

2 , r 5

T t P 4 :;J:';;1, n:-"'"1-;i,1l,TlTl;:,,1:::
valve :rncl f i t t ing C1 on the cyl inder assembly' For

the  Mark  "O"  Ser ies ,  connect  the  second 14- inch

hose assembly between f i t t ing C2 on the tracer valve

and f i t t ing C2 on the cyl inder assembly' For the

N{ark  "O-A"  Ser ies ,  connect  the  13- inch  hydrau l i c

hose assembly  be tween f i t t ing  C2 on  the t racerva lve

and the metering valve at f i t t ing C2 on the cyl inder

assembly .

6'iAiN HosE AssY

POWER UNIT
E X H A U 5 T

ftos€ l ssY

C T f D q Prepare the hydraul ic power unit  for
'  I  L  ru  opera t ion  as  descr ibed inparagraph 2-31

Posit ion the hydraul ic power unit  at the r ight-hand

end of the lathe. or behind the lathe. The unit must

be located u' i thin approximately 5 feet of the tr:acer

va lve .  I iemove the  p las t i c  caps  f rom the  hose f l t t ings .

Connect  the  hvdrau l i c  p ressure  hose assembly  to

the  I )  f i t t ing  on  the  h1 'd rau l i c  power  un i t .  Conneet

the  h1 ' t l rau l i c  exhaust  hose assembiv  to  the  \  f i t t ing

a n d  t h e  h v d r r t u l i c  d r a i t t  h r l s e  l l s s e m b l l ' t o  t h e

f i t t ing  on  th t '  hvdr r ru l i t '  po* t ' r  un i t .



S I E p I 
rf the template rail assembll, w:rs
not purchased for the specif ic lathe

on * 'h ic 'h  i t  i s  to  l t c  ins ta l led ,per fo rmthe pre_
l in r inerv  se t -up  procedures  descr ibed in  para_
graph 2-9 .  Ins ta l l  the  t racer  s l ide  assemblyas
descr ibed in  f igure  2_17.  Inser t  the  mount ing
bolt through the template rai l  base clamp and
pos i t ion  the  base c lamp between the la theways
as shown above. place t} le template rai l  base
over the rnounting bolt and seat the alignment
notch over the rear way, l\tove the base- to the
point on the lathe way that is approximately tn
l ine with the tracer valve spindle and instal l
the washer and nut on the mounting bolt.

NOTE: Throughout this f igure, the template
rai l  is shown instal led on the end oi t te
Iathe only to show t}re relationship of the
par ts ,

S T E P 2 :[*"'n"T:";"; .;';ff J,iJ: j:;
secure i t  with the t lr ,o mounting screw.s anci
w a s h e r s .

SIt p 4 
rnstal l  the ten.rptate rai l  on i l re top
of the rai l  support  and secure i twith

the  p ivo t  sc rew.  A l ign  the  templa te  ra i l  para l le l
to the lathe \,{ 'ay using the rai l  angulnr adjustrng
screws.  . { l ign  the  templa te  ra i l  hor izon t r i l  to
the  la the  s ,a r .  us ing  the  hvo thumbscrew.so l l the
s ic le  o f  the  ra i l  suppor t .  l \ Iake  f ina l  ad ius t_
nrents  i i s  descr ibec l  in  paragrapt r  2_ :s .  i l i c le
the  tenrp la te  mic rometer  ad jus ter  assembl l ,
i r i to the ' I ' -slot 

on the template rui l  anci seL,ure
i t  rv i th  the  c lamp screw.  S l i c te  the  th ree .  renr_
p l l te  c ' lamps in to  the  T ._s lo t  on  the  templa te
r i r i l .

Figure  2-  I  B .  Ins to l l ing

2 - 1 6
-  Tu rn ing  Opero t i ons )

HORIZONTAL
A DJUSTINC
I_!u_vBs9.3!l{!

sTE P 3 :j::" ji",#'i"""::?::,:il: :Hj::
the rai l  support with the two mounting screws
end q 'ashers

= 4 0 6 8 5  T e m p l o t e  R o i l  A s s e m b l y .  ( M a r k  , , O  A , ,  S e r i e s

l - J ( ) 1 0



R A I L  S U P P O R T

NOTE:  I . 'o r  most  f rc ' ing  oper r t t io t . t s ,  the  t r r i cer

lu t t l rc 'hmen l  i s  opcr lL lc ' t l  l t t  l t  mu< 'h  shar l le r  l rng le

th tn  fo r  tu rn ing  oper r t t io t ts  (sec  [ )a r .  3 -24) .  ' I t r

compensete '  fo r  th t '  t ' l - t l t t tge  i r t  opern t ing  nng le ,

the  N lark  !  (O- - \ '  I  te tnp l r t te  ra i l  i s  ins ta l lec l  w i th

the  tenrp la te  r l i l  fac i r . rg  towrLrds  the  Ia the .

s T t P | ::".',':11',:1,",,1':T,;Il H:;: ffi ::::;:
Slir le the rai l  support down onto the face of the

tr irverse sl ide with the rai l  angular adjusting

s('rews facing away from the lathe.

sT E P 3 ;.:T;,::.n'i;"1'il:"ijlJ ;i#"Ji::
of the r ir i l  support and screw then.r into the holes

on the- r ight-hartd side of the rai l  support '

STTP 2 St , r 'u r t '  t i r t :  r r t i l  su l tp i t r t  i v i th  the  two

mrrunt ing  s r '  fe$ 's  i rnd  w l tsh t ' rs .

s I E P 4 ;1,:''.:i,,'T, l,-"T,'l,::",'-' l;: :: #,"" rff :
l f  the  t racer  l t t r rchment  i s  be ing  used fo r  bo th

contour  and f l rc ing  oJrera t ions ,  the  templa te  ra i l

l ssembly  i s  usua l lv  ins ta l led  in  a  pos i t ion  on  the

la the  su i tab le  fo r  con tour  opera t ion .  When the

templa te  ra i l  r rssembl f  i s  rear ranged fo r  fac ing

opc'r ir t ions. the templrrte rai i  may bereposit ioned

bv nrov ing  the  center ing  screw to  one o f the  o ther

mount ing  ho les  in  the  templa te  ra l l  as  shown in

th is  photogr r rp l r .  \ lake  f ina l  ad jus tments  to  the

tenrp lu te  r i r i l  pos i t ion  r ts  dcsc ' r ibed  in  paragraph

O  ) i '

F i g u r e  2 - 1 9 .  I n s t o l l i n g  = 4 0 6 8 5  T e m p l o t e  R o i l  A s s e m b l y .  ( M c r r k  " O  A "  S e r i e s  - -  F o c i n g  O p e r o t i o n s )

F J , | I I  2 - 1 7



T R a a E F  5 L  t o t  A S : \ P O W E R  U N I T
P R E S S U R E  H O S E  A S S Y

SIt P I tr tne t,athe Tracer Attachment u,as not
purchased for the specif ir .  lathe on whic.h

i t  i s  to  be  ins ta l led ,  per fo rm the  pre l im inary  se t_
up procedures deseribed in f ig.ure 2_10. Remove
the lathe compound assembly and instal l  the tracer
s l ide  assembly  on  the  Ia the  car r iage c ross  s l ide .
Posit ion the tracer sl icle as.sembly approximately
at ihe desired operating angle and t ighten rne nuts
on the  T-bo l ts  secure lv .

POIVER UNtT
9R^,ru!1_os! f ssl

. 4 3 2 0

sTt P 3 .'""ff:: in,il:",:: ",i:. fl:T"il,li
Connect the 1;o*,er unit  hSrdraul ic pressure hose
asseml t l y  to  the  I )  f i t t ing  on  the  t racer  va lve .
C lonnect  the  hvdrau l i c  exhaust  hose i rssembly  to
the  X f i t t ing ,  and the  dra in  hose assembly  to
the  D f i t t ing  on  the  t racer  va lve .

s r r P 2 ;:":;:#:iiJ:Ji"^liJ,l,T,ll;i,?,_*
assembly  be tween f i t t ing  C2 on  the t racerva lveand
fi t t ing C2 on the c,,yl incier assembly. Connect thegecond t r l i i .e r  va lve  hy ,c i t ,au l i c  hose assembly  be_
tw'een f i t t ing Cl on the trt tcer valve and f i t t ing Cl
on  the  cy l inder  assembl r . .

F i g u r e  2 - 2 0 .  I n s t o l l q t i o n  p r o c e d u r e s  f o r  M o r k  l l A
2 -  1 8

) t
/  POTYER UN|T

/  E X H A U S T

J*  HOSE,ASSY

V A  L V E

P O W E R  U N I T
E  X H A U S T

f()sE a ssY

SI[P 4 
Prenale the hydrauric power unit for

.  operatlon as described in paragraph
2-31. Posit ion the hydraul ic powerunitait fre r ight_
hand end of the lathe, or behind ttre lathe. The unit
must be within b feet of the tracer valve for the
Mark ILA, and II I  Series, and within 9 feet of the
t racer  va lve  fo r  the  l \ la rk  IV ,  V ,  anc l  V I  Ser ies .
Remove the plast ic caps from the hose f i t t ings.
Connect  the  power  un i t  hyc l rau l i c ,  p rcssure  hose
assembly to i l re p f i t t ing on the hydraul ic l)ower
un i t .  C lonnect  the  hydrau l i c  exhaust  hose assembl r .
to  the  I  f i t t ing ,  anc i  the  hvc l r .au l i c  vuc l run ,  h , ,se
assen ib lv  to  the  I )  (o r .  \ ' )  f i t t ing  on  the  hvdrau l i t
p o u ' e r  u n i t .

l l l , l V ,  V ,  o r  V l  S e r i e s  T r o c e r  S l i d e  A s s e m b l y

F  i ' . , . 1 i



N O T E T e m p l o t e  m o u n t i n g  s u r f o c e  o n
shou ld  be  I  inch  be low bot tom

top o1  temPlo te
o f  t r o c e r  v o l v e

r o i  I
s t y l  u  s .

C U T  O F F  E N O  O F
E X T E N S I O N  A S s E M B L Y
I F  N E C E S 5 A R Y  T O
P R E V E N T  I N T E R F E R E N C E
W I T H  M O V I N C  P A R T S  O F

E X T I N S I O N  A 5 S E M B L Y
P O I N T I N C  U P

T H E  L A T H E  
\-. -_ \- +:- i  

r . ! J
/

T E M P L A T €  R A I L
A  T T A C H E O  T O
t  O W E  R  M O U N T I N C
FiOL E 5

B l 5 €  A S S € M B L  Y  +
I V €  D C E  C L  A  M P

M O U N T  I N S T A L L E O
P O I N T I N G  D O W N

M O U N T  I N S T A L L E D
P O I N T I N G  D O V I N

T E M P L A T E  R A I L
' N 5 T A L L € O  I N
U 2 P E R  M O U N I I N 6
FIOL E 5

/
T E M P L A T E  R A I L
A T T A C H E O  T O
L O W E R  M O U N T I N C
H O L E S

Conf igurotions E x t e n s i o n  A s s e m b l Y  P o i n t i n g  U P

T E M P L A T E  R  I L
ATT CHED TO
UPPER MOUNTING
H O L E 5

M O U N T  I N S T A L L E O
P O I N T I N G  O O W N

M O U N ]  I N S T A L L E O
POINTING OOIYN
F O R  M I N I M U M
H E I G H T

Conf iguro t ions  Wi th

I n s t o l l o t i o n  C o n f i g u r o t i o n s  f o r
( U s e d  w i t h  c u r r e n t  M o r k

Extens ion  AssemblY Po in t ing  Down

M O U N T  I N S T A L L E O
P O I N T I N G  U P

I , { O U N T  I N S T A L L E O
P O I N T I N G  U P

T e m p l o t e  R c r i l  A s s e m b l Y .

S e  r i e s  )

T € M P L A T E  R A I L

A T I A C H E D  T O

L O W E  R  M O U N T I N 6
froL E 5

/"'] 
'

/ f'i
t l

t -
,1J5 i6''
T,IOUNTING

T E M P L
A T T A C
U P P E R
HOL€5

I

U  n i v e r s o l
l l A  t h r u  V l

T E M P L  T E  R A I L
A T T A C H E D  T O
LOITER MOUNTINC
H O L E 5

F J 9 I J

Figure 2'21
2 - 1 9



R€AR IVED6T
C L A M P

t--

s T t P I ii,lil,ll,,,1,i' ,,1',i*,,i.,, 'jll;, ll::iillil ,;ll
1 *  o  l l r s e  t s s r ' r n l ) l i r , s  o r r  t l t e  l a t h e  u . r r v  i r l ) l r r , ( ) \ i _
r r . n t t , l r '  1 8  i n r . h t ' s  : r p u r t . ' I ' h r ,  b l r s c ,  l r s s t , r n b l i r , s
r r l r l  l r t ,  pos i  t ionec l  so  t l l r t  th t , . y  sup l to r t  thc ,  t t , r t r_
p l l r te  r t r i l  f  r ' ( ) l l ]  one  Cnd r rs  s l to i . l ' n  in  c l t , , t i r i l  . \ .
l i e u r (  1 - 1 0 ,  o t '  t o  s u l t p o r t  t h e  t r r l p l r r t c ,  r . r r . i l  r r c r r r
t h r ' ( . c n t c r "  l s  s l r o w n  i n  c l e t : r i l  l t .  f i g u r t ,  l _ l U .
St ' r .u l -e  c l rc ' l t  b l rse  asse ' rn l t l v  to  i l r t ,  I l t the  w.a t .L ls l l tg
t lre t 'onrbination of tht '  reur w'edge c. lamp l incl i l re
l ro t tom <r lamp.  ' I ' hc  reur  u ,ec lge  r : l l rmp is  ac l j r rs t t , t i
l ; l r . '  t igh ten ing  the  th ree  socket  head scr t rvs  in  t l r t :
f |on t  o f  the  buse a-sser ] ) l t l ) ' .  l ' he  bo t to rn  c , lan t l ;  i s
t igh tc :n td  f i rs t  us ing  the  two socket  head screu ,s ,
t l ten ser.-.urect bv t ightening thc two outer setsr.reu,s.

STTP 2 SI i c l t '  t t n  t , x t t - ns i r . r n  l r s sen r l t l t .  i n t o  t , l t i , l r
l l : t s t '  ; t s s e n r l r l - r ' .  J ) i t s i t i L t r r  t h t .  r , l t t , n s i o n

t ' t l u l t l  t l i s t t r n ( ' ( . . s  f t ' ( ) n )  l l r t ,  I l r s r ,  : l s s ( , 1 ) t _
( ' i l ( . l t  ( , \ t e l l s i o n  l r s s t , r t t l l l f .  l l r .  t i g l r t t , r r _
s ( ) (  k 1 , 1  1 t L , : r d  s r ' l ' ( , \ \ . s  i n  i l t o  t o l t  o f  l l r c

N O T E ;  ' l o  r l t ' t t , r m i n e  t l r c  h t , i g h t  r r t  \ \ ' l l r ( , 1 )  u r l
t c n r l r l r r l t '  r i l i l  n t ( ) u l t t s  s i r o t r l r l  l r t ,  i n s t l r l l t . t l ,  k t , t . 1 r
i n  r n i n r l  t h l r t  t l r t .  t t ' r n p l r i t e  m o u n t i n g  s u t - f i r ( . ( ,  ( ) n
th r .  lop  o l  the  tenr l t l r r te  r r r i l  rnus t  l ;e  I  inch  l t t , lo r i .
th t  l lo t ton t  o f  the  t ruc ' r ' r .  v r r l ve  s l r inc l l r . .

STEP 3  a t to "  a  te r l l r t rL te  r .u i l  n r ( )un t  onr ( )  e r ( ,1 )
extens i t tn  i sserDb l t ' .  p r>s i t ion  i l ) r ,  t \ \ . ( )

tenrp la te  ra i l  n tounts  iL t  the  s i rn te  i re igh tanc ls r , r ,u r t ,
e lch  mount  b1 ' t igh t r :n ing  the  t t , ' o  sockethe l tdc , lau t l t
s c ] ' e w s .

Figure  2-22 .  lns lo l lo t ion  procedures  fo r
( U s e d  w i t h  c u . r e n t  M o r k

U n i v e r s o l  T e m p l o t e  R o i l  A s s e m b l v .
l l A  t h r u  V l  S e r i e s )

"^r,  ̂ uruarr/
SItp 4 l : r ."r ,  

tuo sockc,t  heuri  screu,s thlougtr
-  tne  uppe l  o r  lou .er  ln i r  o f  te :n_r l r l r r t . r . r i t i l

n t , run t ing  ho les  in  eur . 'h  tenr ; l la te  r l i l  n tou t ) t .  S t , r t ,n .
l  squ i l le  nu t  on to  thc  th r t ,ads  o f  e i rch  screu . .  S l i r i t ,
the  re l r r  o f  t .he  t t 'n tg t l t r te ,  r l i l  over  i l re  s r luur t  nu t .s
so  tha t  the  squr r r r ,  r ru ls  s l i c le  in  th t j  rear  . l ._s lo t  

o i .
the  tenrp l r i te  ru i l .  S l ide  the  templ l te  ra i l  to  111._
d t ' s i re t l  l tos i t io t r  r r t rd  t igh te ,n  i l re  f rx r r  n t ( )u l t t1ne.
s ( ' r e \ \ ' s .  S l i c l e  l l t e  t e n r p l a t e  c l l t r . n l t s  i n 1 , r  i l r t , - 1 . _ s l o t
i n  t l t r ,  1 o p  o f  l l r t '  t c n t p l a t e  r r r i l .  C l r t . t . l i  t h : l t  t l ) r ,
t c n r l t l l r t l  r . l i I  i s  p e r f c t , t l r . l t r r l r r l l t , l  t o  t l t e  l r r t i r t ,  i r r , i l .
] l l L k e  f i n l r l  : r c l . i u s l n t t , n t s  1 r r  t l t r .  t e n r p l l r t r ,  r . . r l l  I ) ( ) s r t t r ) r l
i t s  ( l ( , s (  l ' i i x ' c l  i n  l t r r r ' : r g : r r p i r  J - J : t .

a. -  tu
I ' j r , ) 1 4



J - 2 7 .  l \ S I  \ l  l , l \ ' ;  I ' \ ( ' l \ ( ;

i n s t r r l l  l h t '  t l t t ' i r t g  l c l t l l ) l i . t t ( '
' l  

t : n rp l i t t e  I i l L i l  Ass t ' n ' r l r l \ ' ,  r t

p r o c t , r ' r l  l t s  f o l l o * , s  :

l r .  Loos t ' t t  t . h t '

l i - s s t , n r l t l l ' .

I .  \ l  I ' t  . , \ ' l  l .  i t  \  I  L .  l ' r ,

u i  , ) l )  t l ) ( ,  L  r r i v r . r ' s t t l

r  t o  f r g t r t ' t '  2 * i i j : t r r r l

socke t  he l t c i  s i r t s l t ' e r v  i n  t he ' l l l t s t '

r l .  l n s l i r l l  t l i t '  l l r t  i n g  t t ' n l l t l r t l l

l r l v  r r t  r t  l l O  r l l g t t  t '  i r n g l t '  t o  t l t t '

s i t o u l r l  l x r  f r r l i n g . \ W . \ Y  f r o t r t

S t ' r 'u r t '  th t '  f :Lc ' ing  t t ' r t rp la te  r l r i l

l r l v  l x  t igh ten ing  the  so< 'ke t  herL t l

: r s  s h ( ) w n  i n  f i q t r r t ' 2 - 2 1 ' l  .

I

I

ft

i t r  t l t t ' i r , t s t

1 l t  t  I t t '  l r r - ' t l .

t h l  l r i t i r e

i n  t he  l l l s t

sets. , ' r ( ' \ . \ '

l ; .  l n s e r t  t . h t :  f r r c i r r g  t e t t t l t l r r t e  I ' t t i l  n t o u n t  i t l t o  t l t r '

h o l e  i n  t h e  t o l t  o f  t l t t '  l r l L s t '  r t s s t ' t u i r l t .  l \ t s i t  t l o u ' t l  o t r

t l i e  r r r iL  un t i l  the  n tour r l  l x r t ton ts  in  t l t t '  l l t s r :  i ISS( ' l ) ) -

b l1 ' .  Cht - '< 'k  the  he igh t  o f  t l t t  f rL i ' i ng  tenrp l r r te  r l i l

r l ' i th  r t ' sJ r rc t  to  the  t t t t ' t i i ug  t t l I r I ) la te  r r I i l .  ' l  i r t r

f r r c ' i n q  t t ' m p l a t e  r : r i l  m t t s t  l r t ' c x r r c t l t ' t h e  s u n t e

heigirt  rrs the turtr ing te'nt l t l i r t t '  I ' rLi I .

c ' .  I i  the  fac ing  templa te  ra i l  i s  h igher  th ru  the

turn ing  templ l te  ru i l ,  c le te rmine  t l re  d i f fe lence:  and

cut  tha t  amount  PLUS 1 /8  inch  o f l  the  end o f  the

mount .  The adc l i t iona l  l , /8  inch  is  necessary  to

r r l l o i . r '  f o r  s l i g h t  r t d j u s t m p n l s  i r r  h e i g l t t .

N O T E :  
' l ' h t '  

f o l l o r l  i t t g  i l l s t t ' t r r ' t i ( ) l l s  l t s s t l l t i t  t l r r t l  l l l t '

t t t r n i n g  t t ' n t l l l r r l t ' t ' : t i l  l t r L s  l r t ' t ' t t  l r t l l t t s l t t l  t o t l t t ' J ) r ' ( ) l l t ' f '

o y r t , r ' r r t i r r g  l i t ' i g l r t  o f  I  i n c h  b e l O w  t i t t '  t t ' r t r ' r ' t '  t : i l v t '

s p i r t r l l i , .  ( l t ,  l i ' t '  t ( )  I ) i t l ' : t g l ' , r l ) i )  ; t - 1 . 1 . )

t . ' . ' l ' h e  f l r . i n g  t e t r r l l l r r t t ,  r ' l r i l  r n l t t '  l r t '  r e l t r . r s i t i o t t r i l

o r  i t s  n l L r u n t  r t r s  t ' t ' t 1 u i t ' r ' r l .  l , ' i g t r l r '  2 - 2 . 1  s h o u  s  l l t t

I t . n r y l l  r t t t :  r l i l  i n s t i t l l t ' d  f o r  ; r  t 1 ' p i l r t i  f a t ' i n g  ( ) l ) ( ' l ' j r  I  i ( , t )  .

Figure  2-24 .  Foc ing  Templo te  Ro i l  Pos i t ioned
for  o  Typ ico l  Foc ing  Opero t ion  (Typ ico l

Templo te  lns to  I  led l

NOTE:  Chr  sor r t t '  l ; r t l r t ' s  t l i t '  l i r t ' i r rq  t l rnP l i t t t '  r r r i l  l o r

t l r r '  \ l t r k  I I r \  S t ' r i t ' s  t ' i tn r t r t l  l r t '  i r rs t r r l l t ' t l  i t t  t l t t '  s i tn l t '

I cv t ' l  as  th t '  t t r r r r i r tq  t t ' t t t l t l l l t '  r i t i l .  \ \ ' l r t ' r t  t l r r '  \ l r r rk

| [ . {  o r  I I I  S t ' r i c s  i s  i n s t r r l l t ' < l  r l t t  t l t c s t ' l t r t h t ' s .  i t  i s

n ( ' (  ( ' ss i r rv  to  i r t s t 'd  u  r i s t ' r  l r l t rv t ' t ' t t  t l r t '  t t l l l  s l i t l t '  r t r r t l

s n i v t ' l  i r r r t r  r v h c n  t l r t '  f r r t i t r {  t r ' r t t p l l l t '  I ' i r i l  i s  r r s t ' < 1 .

l i o l  t l t l s c  i n s t . i l l l t i o r r s .  t l i , '  l ' r r c i r r g  l t ' r r t 1 t ' l r t t c  r r t i l  t t t o t t t t l

s l r o r r l r l  l x '  r ' r r t  s l t o r t  t ' t t o t t , l l r  l o  r L l l o r i '  t l t t '  l r l r s c  t l f  t l r t '

r r ) r ' r t r n t  t o  r t ' s t  o n  t l r l  t o p  o l  l l r l  l ) i t \ ( ' i t s \ ( ' l t l l ) l r ' .  I r r s t i r l l

t l r t '  r i s t l  l r s  t l t ' s l r i l r t ' t l  i r r  f i { r r l t '  2  1 5 .  r T I t t '  r i s , ' l  r t t r c l

s p c t  i ; t l  l r r r r , 4  l r , r l l  r t t c  r t t p p ) i c t l  r t s  p r r t t  o l  \ l o r l t ' l

: l 0 l r S  0 l  l r r r < ' i r r q  
' l ' t ' t n I l r r l t '  

I i  r i l  . \ ' s t t t t l r l t  l o t  t l r l

\ l r r r k  l l . \  r r r r r l  I I I  S l r r t ' t

F i g u r e  2 - 2 3 .  I n s t o l l i n g  M o d e l  3 0 5 8  F o c i n g  T e m -

p l o t e  R o i l  o n  U n i v e r s o l  T e m p l o t e  R o i l  A s s e m b l y .
( M o r k  l l A  t h r u  V l  S e r i e s )
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s I V I V E L  S L I D E

C Y L  I N D E R

R I S E R

S P f C l A L

5 I l I V E L  A O L  T

NOTE:  \ \ ' l r t . r r  r r  \ l r u - k  I  l  \ .  o r  l l l  S t . r . i l s  i s  t o  l r l
r r s t ' c l  l ' o r  l l r < . i r r {  o l r l r i r t i r l l s .  t l r t ,  su  i r . t , l  l r r . l r  n r r r s t  l r t ,
r a i s t ' c l  l r pP r , - r i r r r r r t t ' l '  r  i r r t  l r  r ^  i r r s t l L l r i r r u  i l  l . r s ( , 1 .
l r c t r v t ' r ' r r  t l r t  s r i i v l l  i r r n t  i r r r< l  t l r t ,  su . i r c l  s l i r l t , .  . l - o
t ' , r 'Pt . r rs i t t t '  1r r .  th t ,  i r r l< l i t i . r r r r l  l r t , ig l r t .  r r  I  i r r r . l r
l o r rg t ' r  s r ' i ' t ' l  l r . l t  r ' r r s t  a r s r  l r r , i r s t i r i l t , c r .  ' I ' l r i s
bol t  an<l  r iscr  iu . r '  suppl ic<l  i rs  par t  o l  t l r t ,  l , . i r t . i l rg' I ' r 'n ' rp l r r tc  

l l r r i l  k i t  for  NIark I IA i inc l  I I I  St . r i t ,s .

S T t p I 
r1:T.."" the swivel arm from the swivet
stloe by removing the attaching nut lnd

rvasher. l ,oosen the two gib screws in th1 swivet
sl ide and remove tht:  srvivel sl icle from the top of
the  cy l inc le r .  I lemove the  swive l  bo l t .  Inser t  the
spec ia l  sw ive l  bo l t  th rough the  swive l  s l i c le .  Be
ver.y careful to lock the bolt heaci by seati .ng the
rol l  pin the mounting hole into the notch in thc
bo l t  head.

s W I V E L  5 I  I D E

sTt p 2 :,i'"i;::,'l ,,11;,,,:.1:';:";li'j: ;l ,':.;,TJl
i l t  t l r t , r l t ' s i r c r l  p o s i t i o t r  l r n r l  l i g h t e n  t h e  t u , o  g i l r
S ( '  I ' r ' \ \ ' S  S t ' (  l . l t . ( , 1 \ . .

F i g u r e  2 - 2 5 .  I n s t o l l i n g  R i s e r  o n  M o r k  i l A  o n d  l l l

2 2 2

sTtP 4  
\ i l : r t . r r  the

U ( , l l  U s l l l g

i n  s lep  I  a lnv t ' .

sw ive l  a rm to  th r .  su , ive l
the '  nu t  t rn r l  u , i rsher  r t ,n roved

Foc ing  Templo te  Ro i l

sTt P 3;ill,,'J; arm over  the  end o f

w h e n  u s i n g  M o d e l  3 0 5 8

l - 3 9 1 b



l ) r ' l  l i r l ' l ) l ( , ( l  ( s ( , {  r : i . ' (  l  i O l ;  l l  i )  .

l , . l l , . ' l l  l i \ l \ ( ;  l l  \ l l , l . \ l l .  t i \ l t  \ l t l r . t i r r  l . ; r l l r ,
' I  

t  L ,  t ' t  \ l t , r ,  l r r r r ,  r : l  l t r L s  1 r , . , . 1 1  1 1 1 - 1 , 1 1 ' . i 1 ,  t i r i .  t t  n r p l t r l ,

t ' r t i l  l t s s i ' t : t i r i l  t t t r l s l  I ' r .  t i l l g ' 1 , 1 . , i  l i l l t  t . , ' > i ) {  i  l  l r )  l l , (

l : i 1 i t t ,  l r r . i i  l r n , l  t l r t ,  t I l t I r ' r .  s l i r i r ,  r s s t t r r i t l l  t o  i n s L l r . r

r ( ' r ' u I i l t I  t l ' a , ' i n g  o l l C r u t i ( ) n s .

t .  l , l . l VEL  r \ l ) J t iST l \ l l tN l ' .  [ , eve l  t i r e  t em l t L i t t :

l a i l  u , l t h  r espec t  t o  t he  l t t he  r vays .  
' I ' h i s  

ca t r  i r t .

do r r t '  l r v  t t l L k i ng  I ne i t s r l r cn l en t s  f r on ' r  eac ,h  enc l  o f

t he  t c rnp l r r t t ,  r ' l i l  t o  a  g i ve ,n  l eve l  po in t  on  t he  l l t h i '

be r i  o l  l t f  i nd i c ' r r t i ng  t he  t e rn l t l : r t e '  r a i l ,  To  i nd i r ' r r t e

t he  t em l r l a t e '  r e i l ,  p roce r , d  us  f o l l o * ' s  :

(1) Attach a dial incl ir ,atol to the tracer.
v l l ve  as  shown in  f igure  2-26 .

(2 )  Turn  on  the  hydrau l i c  power  un i t  and
c'cnter the travel I int i t  indic,ators on i l re
top  anc l  bo t tom s l ide  assemblv .

Figure  2-26 .  D io l  Ind ico tor  A t toched to  Trqcer
V o l v e  f o r  l n d i c o t i n g  T e m p l o t e  R o i l

! - J ( , 1  l 7

, r l  1 l t '  1 ,  n r l r l t r l r  I  i r i l  r ) ( . i t  l  l l l (

I ' l ' , ,  l l t r ,  I I i \ t  1 , . - i r l . . ' l I i \ (

1 r ' : r i  { ' t '  \ ' l r l \ - , ,  r : i  t h t  I  l t . \ ( ' 1 .

l  t  : l \ ' 1 , 1 ' i ( .  l l r t -  i r r 1 i r , ,  ( . l u ' r . i i r g r '  :

i l t , ' i r , . s  i r i ( ) l l g  l i t r ,  1 r ' r t r l t i l t l t ,  I ' l t  t l
s l t ' \ ' l r S  t l r r ' , 1 i l r l  i n r l i , . : r t o r .  I f

t ' t , i i , l l o t '  i l r ' l ' l r ,  1 >  i n  t ' i t i r t , r

l l t : r 1 . . , ,  1 l ) ' ,  i ) l ' r r i r , , l  l i r l i l t s l t | r ' r r l  t c r

l ) l r l I  r ' r t i l  I ) { ) : i l t i r : :  : i l r r l  I ' r ' l } t , i l t

t t t t i i l  l l r r . t I r n l ) l  r l r . r ' . i i l  i s  l t ' r . t , l .

I r .  I ) . \ I t . \ L L I . . L  . \ i ) . t ( ' S  I ' t t 1 . . \ ' l ' .  ' l ' h t '  p t r r r l l t  l  a r l _
j u s t n r l r r l  o f  t i r t ,  1 r , n i 1 r l r r t , '  r l r i l  i s  v e , r v  r . r ' i t i c ' a l .  ' I ' h t ,

t t , r r l r l r r t c  t ' i L i1  rnuv  b i ,  l i l i g r t r , 'd  on  the  i r r i l l  p i r r l r l l e l

l ) l i u l c  u s i n g  a  d i r L l  i n d i r ' : r t o r  r r t t : t t . l i e d  t o  t h e  t r a c e r
v i t l v ( ,  i IS  descr ib t ' r i  in  su l t l l r rugr l rph  a  above w i th  ther
1 ip  o f  th t '  s t1 ' lus  r id ing  s l igh t lv  lg l r ins t  the  shou l ( le r
ou  t l re  top  o f  the  templ r i te  ra i l .  Another  method o f
a l ign ing  the  tenry r la te  ra i l  on  the  ax ia l  para l le l  p lane
is  as  fo l lou ,s :

(1 )  Turn  on  the  hydrau l i c  power  un i t  and
center  the  t rave l  l im i t  ind ica tors  on  the
top and bottom sl ide assembly.

(2 )  P lace  a  d ia l  ind ica toron the la thecar r iage

with the t ip of the dial r iding on the edge of
the cutting tool holder as shown in fipSrre
2 - 2 7 .

(3) Insert a test stylus (3,28 inch dowell) in
the tracer valve spindle.

2  2 8 .  A L I G N M E N T  O F

N O T E i  I J ,  l , , r ' ,  ; r l i g r ' r r r g

l i r r ,  l r v r l l l i r t l l ,  p o u ' t , r '  u n i l  r
j - : t l .  I  l t r r l  l r , r s r l i o r : i : r {  ' ' l '

i ) i ; r , l r i r i  t l i l , r r r  t l i r  ' , J i , ,  , , 1 '

T E M P L A T E  R A I L S

I  r r l .  i t r s l . , i  I

i n  I l r t ' r t g l r i l r l r
'  t ' : r i i  i s  r l ,  -

l . r l i L ) i i :  l r )  i ) r

F igure  2-27 .  lnd ico tor  D io l
fo r  Check ing  Templo te

I n s t o l l e d  o n  L o t h e
R o i l  A l i g n m e n t

C L A M P  T I E  O I A I ,
I N D I C A T O R  M O U N T
T O  T H E  P R E S S U O E
H O S E  F I T T I N G  O N
T C A C E R  V A L V T

T I P  O F  I N D I C A T O R  D I A L
SHOULD RIDE ALONG
EOCE OF CUITING TOOL
HOL OER

MA GNE TI C
B A  5 E

2 - 2 3



( . 1 )  \ l o t ' ,  l l r I  l t : t ,  { ' t  \ , r l t ' t ' 1 r , ' i  1 r r r i l ; l  1 1 r . r r r ' l l : r

1 ; r i l : 1 , , ,  i . ,  r ' ; r t j  , , 1  1 l l ,  t , . t ; r p l  r l , ,  t t r i l . , , r I t l r 1 i t ,

s t r l r r s  t  i r i i : r g  s l i g ) : l l 1  : r ; 1 ; r i l t s t  t l t r ,  - , i r , ' u l  l r  I

o l  l l t r '  1 o 1 r  o f  l i t t  l t t l i r l t t t l  r . r r l  l l s  s i l , r s i r

i r r  f l g " u p t '  : - 2 t '

( i r )  I ) l i r t ' r '  t h t '  
' l ' l t , \ ( - l  

l ' . - l t l , .  1 l t . \ ( l ' I ' k n o l r  o n  t h t '

t r r l . ! ' ( ' t '  v l r . l v t '  i l t  1 h c ' l ' l L \ C I . l  I ) ( ) s i t i ( , t r  : r t r ( l

t r l r v e r s t ,  t l t t '  l a t h e  c n r . r i l r g e  i t t  l e u s t  1 l

i r t r , l r t s  ; r l o n g  t l t e  t r _ ' n r l l l u t r .  r ' t i i l  u  i r i l t ,  o l r _

s c r t ' i n g  t t r c  r l i r t l  i n d i t . l r l o r ' .  I i  t h t . r l i l r l

i r r r l i t ; r t o r  r l t , f l r . r ' t s  i r r  e i l h r , r  c i i 1 r . , . 1 1 , 1 , , .

t t r : r k t ,  t l t t ,  l ) r . ) J ) r  I '  l r r l j L t s t t r r t , r t t  t o  t l t t , t t , r n _

l r l l r t l  r . r r i l  l r o s i t i o n  i r r r r l  r t , 1 r l u 1  i l t t  t t . , s 1

u n t i l  t h t ,  t t : r n l l l r r t r '  r r t i l  i s  l l a r r r l l t , l  t o  l i t c

l a t h t  be t l .

NOTE;  l he  f r r c i ng  t emp la te  r a i l  may  l t e  a l i gned  i n
i t  manne r  s i n i l a r  t o  t hc .  p rocedu re  r i c sc . r i l t ed  i n
pa rag raph  2 -29  e r xcep t  t r i r ve r se  w i t h  t he  l a t hc r
c :a r r i age  c ' r oss  s l i de .

Figure 2-28.Tracing Shoulder on Top of
Templote Rqi l  to  Check Al ignment

2-30.  ALIGNN{ENT OF THIJ  I iOUND TEMPLATI . ]
HOI .DI tR (Opt iona l  Equ ipment ) .  Make a  1 , /2  to  1 - inch
d iameter  tes t  rod  12  to  15  inches  long.  Center  d r i l l
ho les  i t r  each end o f  the  rod .  Be surc  the  roc l  i s
pe  r f t ' r ' t l v  round and l ias  a  snro t t th ,  p ro l i shec l  sur f r rc ' r ' .
lns t l r l i  the  lo r l  lp t rv t t 'n  the  tu ,o  templ i r t t :  s l t ind les  o f
t h t '  r o u n d  t t ' n r p l a t e  h o l d t , r ' . ' l ' i g h t e n  t h t ,  s p i n d l e s
f i r rn l l '  l rgu ins t  t l re  tnds  o f  the  rod  t r "nd  s r ' ( . r l r ( '  eu( .h

2-24

s i t i t r r l l r '  l i r '  l i l " i r l r , r r i r r g  t l r r ,  1 u ' ,  k r : , r r . 1 , . ' i  . - ,  I ' ,  \ , . . i  I . ' , , 1 ! , , r r
l i t t  l ) t r ) ' r r i L l t t ,  r l , . : ,  r ' t l I r i  j ; 1  l ) i i r . l r l t , l i ) i j  I  l l l i r  $ i t i r

t l i l  t t ' ; i l r . t '  s l \ l l l s  1 r  r r ' 1 1 1 9  : r l o r r g  t h r , r ' o i i .  1 : - , ,  f r l l , r r ,
' l - ] 1 . ) . )  ' l ' l l { ,  

t ' ( ) u l t ( i  1 r ' r r r p l r L l t . i r r ' l r l r , r . s  r u ' { , l r ( ) l  l r r l j u s t : r l r l r , .

A t l . j u s t r t r e r r t s  n r u s t .  l r t ' '  n l r r l e  l t y  l t r l i t r s t i n g  l l r , ,  t t , n r p l r r t t .

r a i l  on  u ' i t i t  h  l . h t ,  r ou r t r l  t en r l t l a t e  h< r l r l t , r '  i s  i ns t l r l l t . r l .

T E M P L A T E  R A I L

F igure 2-29.  A l ignment  Rod lnsto l led in  Round
Templote Holder (Bottom Viewl

2 - 3 1 .  I N S T A L L I N G  H Y D R A U L I C  P O W E R  U N I T

CAUTION:  Use ex t reme care  when mak ing  hy-
draul ic connections and when f i l l ing the reservoir
to prevent dirt ,  grease, shavings, and other
foreign matter from entering any of the l ines,
hoses or f i t t ings. Most fai lures in hydraul ic
systems can be traced to dirt  in the svstem.

2-32.  FTDRAULIC OIL  RESERVOTR.  Before  f i l l i ng
the hydraul ic oi l  reservoir,  inspect the interior of
the reservoir for evidence of dust or dirt .  I f  dust
or  d i r t  i s  p resent ,  c lean the  reservo i r  thorough ly
before f i l l ing with hydraul ic oi l .  To gain access to
the insicie of the reservoir,  remove the six screws
that attach the motor mounting plate to the top
cover and l i f t  the hydraul ic power supply straight
up out of the reservoir.  ( I lefer to the explocied
v ie r , r ' s ,  f igures  5-12  and 5-13 . )

a. I i .emoving the breather capwil l  provide access
to the f i l l  hole. I le sure to thoroughly clean the
breuther  cap be fore  remove and be fore  ren lacement .

l . r .  l ' s e  1 5  g r L l l o n s  o f  h l . d l e u l i c ' o i l .
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' I ' r ' u t ' - ' l  
l l i  l  I  r ' (  o l l ) I l l ( ' l t ( l s  l l (  ) l l l l .  (  ) l l .  (  r ) .

y r . l r r t . i t t '  ' . S "  | r ' i l 1 ' l L u l i r .  g i l  l ( ) l  ( ) J ) ( ' I  i t 1 i ( ) l )

o f  t l t t '  L r t l l t t " l  t ' t t t ' t ' t  . \ t t l t c l t t t t ' ' t l t s .  \ l ' , \ ' l ' .  l t

0 1 r t ' t ' l t t t -  t i t . '  l t l t i i . r t t l i t  i ) \ ) \ \ ,  l  r i , r j l  \ i i t l r  l t ' S : ;

l l l r r r )  1 j  g l t l l , r r s  o f  o i l  i l t  l l r t '  l  i ' s l l ' \ ' ( ) i l ' .

: - i l : 1  .  i .  l . l  ( " 1  l t l (  \ 1 .  ( ' ( ) \ \ l ' l ( " l l ( ) \ S .  ' l i r t  i r v t l t ' r t t t l i ,

[ ) ( ) \ \ ' ( ' l ' u r ] i t s  \ \ ' i l l )  l l i ' l : l ( l \ '  : r r ' .  s t l t q l , . '  l t l t : t s t ' . 1 l t t t t t 1 l
i l ) ( ) 1 ( ) l ' s  i r l I  i i ) i 1 ) l ) { ' ( l  l t ' o t t t  t l t t '  l : r t  1 o t ' t  t t ' i l ' t r l  1 i l 1 '

1 l i V  r r ,  o y l t ' t ' r i t i t , i t .  l l  i l  i s  t l t ' s i t , ' r l  t t . r  o l t t ' t ' l t t t '  t l l t '

[ ) ( ) \ \ r ' l '  un i l  f t ' o t t t  ] l l ( lV  l r r ' ,  s i r ig le  l r l t l t s t '  J r t - ru ' t ' t ' .
ch lu tge  t l l l  n to t ( ) I '  * ' i r i r rg  e  on l l ( ' r ' t i o t rs  l t s  s l ' to t t ' l t  o t t

the  ins t r -uc t ion  p l l l r t t '  on  t l ie  Ino tor  hous ing .

ru. IJy'clraul ic poweI'  units with 220,/-1-1i)V t l t ' ,

3 -phase.  pump n lo to rs  (Ser ia l  Nutnbers  0  th rough

5-{"1) are shipped from the f irctorv wired for 220V ec

ope- ra t ion .  l f  i t  i s  des i red  to  oper r r te  these l tower
units from a .1,10\ '  ac, 3-phase, po\\ 'er source, change

the motor u, ir ing connections as shown on the in-

struct ion plate on the motor housing.

b. I lydraul ic power units with 220/ 440Y ac ,

3 -phase,  pump motors  (Ser ia l  Numbers  545 anc i

subsequent) are not wired at the factory and are

supplied without on-off switches or power cords.

Make wir ing conner:t ions as shown on the instruct ion

plate on the motor housing.

2-3 .1 .  IN IT IAL STARTING PROCEDURE.  The hy-

draul ic power unit  has been factory adjusted for

the  pressure  shown in  the  tab le  in  paragraph 1-21 .

The porver unit  should never be adjusted above the

max imum pressures  shown in  paragraph L-2L .

a.  I r rs t i r l l  t l i t '  t racer  s l i r l t '  asst ' rn l r l r '  ' rnc l  rnukt '  t l r t '
h'" 'clrarrl ic' l iost' r 'orrncctions spt' i ' i f ir 'cl irr f igurt' 2-17
or 2-20.

b.  I )e r fo rnr  th t :  ins t r r l lu t ion  p locedures  descr ibed

i n  p u r a g r a p h s  2 - 3 2  a n c l  i - 3 3 .

C A U T I O N '  W h e n  f i r s t  a p p l y i n g  e l e c t r i c a l  p o w e r

to  the  hvdr lu l i< '  pou 'e r  un i t .  ap l l l y '  the  J rower  on ly

nror r ren t lu ' i l v  lu r t l  c 'h t - t ' k  the  e lec- t r i c  mt : to r  fo r
pro l )e r  ro tu t ion .  . . \ s  shou 'n  in  f igure  2-110,  the

f lLn  shou ld  ro t l r te  in  l r  coun lerc locku ' i se  d i rec t ion

I rs  v i t 'u t ' t l  f  ro r r r  th t '  f rn  enr i  o f  th t  e le r . t r i c .  motor .

Figure  2-30 .  D i rec t ion  o f  Roto t ion  o f  the
Hydrou l i c  Power  Un i t  Motor

c. . , \pply electr ical po\l 'er to the hydraul ic power

unit and run the tracer sl icle assembiy through one

r:ycle. This wil l  completely purge and f i l l  the hy-

draul ic system. Recheck the hydraul ic oi l  ievel in

the sight gauge. Add hydraui ic oi l ,  i f  necessary. to

bring the reservoir level up to i ts specif ied level

o f  1 5  g a l l o n s .

NOTE:  ln  some cases ,  i tmaybenecessary to  p r ime

the hydraul ic pump. To prime the pump, disconner:t

the pressure hose from the tracer valve. Insert the

end of the pressure hose through the breather hole

dorvn into the hydraul ic oi l  in the reservoir.  BIi

SURI I  TO KEEP A F IRM GIUP ON THE HOSE and

operirte the hydraul ic power unit  unti l  the oi l  starts

to f low.

c t .  t l l e e d  t h e  s y s t e n . r  o f  a n 1 ' a i r  a s  f o l l o w s :

(  1 )  O p t ' n  l r o t l r  l r l c c r l t ' r s  r t t t  t l t t ' c ' i ' l i r r < l t ' r  i r l ) l ) r ( ) \ -

i n r r r t t ' l r '  ( ) N I ' l  t r r r r r  (  s t ' r '  f i q r r r t ' 3 - l  I  o r l l - l l  ) .

(2 )  Operu te  the  I  r l c t ' r  s l ide  in  bo th  d i rec ' t ions

un l i l  there  are  no  a i r  bubb les  a t  e i ther

o f  the  b leede rs  ( lpprox imate ly  6  s t rokes) .

Be sure  the  cy l ind t ' r  bo t toms on euch

s t r o k e .

( 3 ) ' I ' i g h t e n  t h e  [ r l t ' t ' d t ' r ' s  s t ' t ' u r t ' 1 t  r r f l t ' r '  i r l l t ' t l -

ing  th r '  svs t t .n r .
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3 -  I .  P R I N C I P L E S  O F  O P E R A T I O N

3-2 .  Dur ing  opera t ion  o f  the  L l th r '  ' I ' racer  A t tach-

ment, the hydraul ic power unit  supplies hydraul ic

pressure  cont inuous ly  to  the  t racer  va lve .  The

t racer  va lve  is  a  p rec is ion  hydrau l i c  f low cont ro l

valve which is operated by the combination of t t te

template being traced and the movement of the

la the  car r iage.

a. r\  stylus inserted in the tracer valve spindle

contacts the outer surface of the temtrl late, As the
lathe carr iage moves, i t  pul ls the stylus along the
surface of the template. The stylus controls the
movement of a spool in the tracer valve (see f igure
3-1). This spool functions as a valve gate. When the
spool is in i ts raised posit ion, hydraul ic pressure

is appl ied to port C2 of the cyl inder. When the
spool is in i ts lowered posit ion, hydraul ic pressure

is appl ied to port C1 of the cyl inder. When the spool
is  in  i t s  nu l l  pos i t ion ,  hydrau l i c  p ressure  is  locked
in a stat ic condit ion between the valve and cvl inder.

b. The piston rod in the cyl inder is held in a
f ixed posit ion since i t  is attachecl to the bottom
slide and the bottom sl ide, in turn, is attached to
the  la the  car r iage c ross  s l ide .  ' I ' he  top  s l ide  and
the  c .y l inder  bodv  move as  a  un i t .  There fore ,  when
hydrau l i< '  p ressure  is  app l ied  to  por tC2of the  cy l in -
der ,  the  top  s l ide  moves inad i rec t ionawav f rom the
work  ( re t rac ts ) .  When hydrau l i c  p ressure  is  app l ied
to  por t  C l .  the  top  s l ide  moves in  towards  the  work .

c .  The t r rcer  va lve  RFIT I IACIT knob is  t t tacher i
to  r r  canr  wh ic 'h  ra ises  the  spoo l  when the  knob is
set to I t I . lTIL,\( lT and thus ctuses the top si ide t<r
t 'e t l i r r ' t  to  i t s  fu l l  t rave l .  When the  knob is  se ' t  to
1 ' t t . . \ ( , ' I i ,  l ) rcssure  lg l ins t  the  s tv lus  t 'on t ro ls  the
r r r ' t i o n  r l f  t h e  s l l o o l .

F J r l / 0

s e c  t i o n  l l l
operq t ion

3-3. The volume of output from the hydraul ic

power unit  is control led by a combination of the

volume output of the hydraul ic pump and t lre act ion

of a pressure rel ief valve. As long as the pressure

at the pressure outlet remains lower thanthesett ing

of the pressure rel ief valve, the total output of the

pump will pass through the pressure outlet to the

tracer valve. As the presgure increases, thepressure

relief valve will bypass any volume of oil required

to prevent the pressure from building up beyond the

adjusted l imits. When no oi l  is f lowingtothe associ-

ated equipment (null condition), the fuil output from

the pump will pass through the pressure relief valve

and return to the hydraul ic reservoir.

F i g u r e  3 - 1 .  H y d r o u l i c  S c h e m o t i c  D i o g r o m
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3  4 .  T R A C E R  T T R M t N O L O c y  ( G L O S S A R y I

3 - 5 .  D E F L E C T I O N . . f ' t r r ,  ( . o l n n r , ) r r  r | , s r . r i p t i r , n  i n
nros t  r l i c . t ion l r r ies  fo l  th t ,  wor r l  r le f l t . t . t ion  is :  tL r
cause to  s ' * ,e rve ,  o r  l r t , ' nc l  f rom a  ( ,oursc .  ln  t t . l r r , ing
work  the  te rnr  , ,d r , f lec t ion"  h : rs  r t fe r . t . r r r . r  to  i l r c
r r roverner r t  o f  lh t ,  t t . i i r .e r  sp inc l l c , .  . I .ne  

nrov t , rn t , r r t
o f  t l te  sJ l in r l l c  i s  l r rought  a lx ru t  bV t l . rc  r  on t r i r , l  r  r f
t h e  s t y l u s  n g r t i n s t : r  t e m p l u . t e ,  ( ' a u S i n g  t h c  s J r i r r r l l t ,
to  de f l t ' c ' t .

u .  - l  h is  n t ( ) r r t rn l ln t  i s  t l i tns f t_ , r r t , t l  l l t .  r - rse  o f
; ;1 r '< , t5 ,  b l r l l  c .an ts ,  levers ,  s l  i c l r . s  o r  o i l re l  n rer .h l i r i i r . , l i l
m( , : lns  to  e f fec , t  an  ax i rL i  n tovement  o f  a  sprx t l  ins ide
the hycrraul ic tr lr .er vlLlve. The axi. l  movemt, ' t  , f  l r
spool opens and {, I ,)ses the ports of the tracer valvr.
leading to the hy'draul ic actuators ( i .e. cyl inclers or
hydraul ic motors) .  Since the rat io of i l re spindle
defleetion io the sp<tol movemerrt is normally 1 to 1,
i t  can  be  seen tha t  i f  the  sp ind le  i s  moved .001 inch
the spool wi l l  movc in an axial direct ion an equal
amount, or .001 inch. The fact that the movement
of the spindie is direct ly transposed into axial
movement of the spool, has led to the use of the
ternr "deflect ion" in reference to spool travel.
Therefore, when a spool is said to have a deflect ion
of 0.004 below nul l ,  reference is being made to the
drop below the nul l  posit ion.

b. There are tracers where this rat io is not
1 io 1 and therefore, this f igure should not be used
as being common to al l  tracers. The tracer valves
used w i th  the  Mark  Ser ies  descr ibed in  th is  manua l
have a rat io of deflect ion of the stylus of 5 to an
axial movement of the spool of 2, For example, i f
the  s ty lus  moves .0005 inch ,  the  spoo l  w i I I  move
on l ' r ,  tpprox imate ly  .0002 inch .

3 - 6 .  N U L L  P O S I T I O N . T h e r e  i s  o n e p o s i t i o n w h e r e
the  spoo l  i s  loca tec l  tha t  w i l l  c lose  a l l  passageways
to  a l l  hydrau l i c  ac . tu t r to rs ,  and a l l  h l .d rau l i c  f low
wi l l  be  ba lanced.  Th is  pos i t ion  o f  the  t racer .spoo l
is  re fe r red  to  as  the  , ,nu l l ' ,  pos i t ion .

a .  For  the  t racer  v l l ves  used w i th  the  N lark
Ser ies ,  the  ra te  cont ro l  uc l jus t ing  s ( , re tv  rs  se t  a t
the  fac to ry  a t  a  po in t  wher t ,  the  spoo l  u . i l l  be
approx imate ly  .004 inc ,h  be low nu l l .  f ,here fore ,  when
the  s ty lus  c .on tac ' ts  the  templa te ,  the  sp ind le  i s

3- i .  SPOOL MOVEMENT.  Spoo l  movern( rn r  ( , r ln
b e  i i s  l i t t l e  a s  . 0 0 0 1  i n c h  o n  r h e  s p o o l  ( . 0 0 0 2 5
stylus deflec.t ion), to open the hydraul ic, f lo*. to a
hydrau l i c  ac tuu tor  and s t l i r t  the  movement  o f  a
s l i c te .  l t  can  be  seen tha t  f rom the  nu l l  J ros i t ion ,
the spool movenrent required to effect a cross
over  o f  the  hydrau l i c  c i rcu i t  can  be  as  l i t i l e  as
.0001 movement  e i ther  s ide  o f  nu l l ,  o r  a  to ta l
movement of .0002. The toLrl  amount of move_
ment used in a part icular tracing operation wil l
depend upon the feed rate at which t-tre tracing
wil l  be done. The faster the feed rate the greater
the movement required of the tracer valve spool,
so as to permit a greater opening of the passage_
ways in the tracer valve to the hydraul ic actuators.

3-S .COMPENSAT lNG FOR DEFLECTION.Tn  a r r
tracing applications there should be some compen_
sation for the deflect ion required of the tracing
valve for i t  to operate. In the tr{ark Series Tlacer
Valveg, where a reversal of movement is obtained
wi th  as  l i t t le  as  .0002 inch  o f  t rave l ,  th is  compen_
sation can in many cases be ignored. That is to
say, the stylus t ip can be made the same size as
ttte cutt ing tool t ip, when the tracing application is
at a nominal feert rate and tolerances for the part
irre not too cri t ic:r l  .  There should always br: a
rad ius  on  the  s ty lus  as  descr ibed in  paragraph
3-1 I  s .

a.  I t  shou ld  be  no ted ,  however ,  tha t  when feed
ra te  i s  inc reased,  requ i r ing  grea ter  c le f lec t ion
of the stylus, the relat ionship of i l re stvlus t ip to
the cutt ing tool t ip wi l l  be affec,ted b1. the lrmount
of clef lect ion of the spindie required t() i tc, lr ieve
the  grea ter  feed ra te  des i red .

r l I l l , , r ' t I l i  i ) \ '  : t r )  t r l r r i l t t n l  t t l r i r . l r  U  i l l  I . r ) l , r . r . 5 I ) , I r r l  l o  l
s l X t r . r l  t u o v e l r t , ' i , l  o f  . 0 r ) {  i t r i , h ; r r r r l  t l r r , r . , . , l t V  s t t ) l )  i l ) ( ,
t r u v e ' l  o f  t i r t .  l r . r r r . r ' r .  i r r  t h t  r l i r l l t i o r r  o f  t h r ,  t t r n p l u t r : .

b .  I f  rom th is  y ro in t ,  i f  i l r t ,  s l loo l  i s  n rovr , t l  s t i l l
fu r lher  ( in  th t ,  s l r r r t .  c l i rec t ion  a !1 , rn ,  f lo rn  1 l r r ,  nos t . )
t l re  va lve  $ ' i l l  s t i r r t  to  open the  o ther  p r i r t  l t ,ec l ing
kr  t .he  o l r l tos i te  t 'nd  o f  l r  two_* .ay  r , \ . l i n r l t . r  o r  tc r
the  r r , ' vc rs i r rg  s i r l l  o f  a  h t ,c l r l t r l i ( .  mot ( ) r .

3-2
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3 - 9 .  O P E R A T I N G  C O N S I D E R A T I O N S

i ] - 1 0 .  ' l ' h t '  l u t h t '  l r l t t ' t ' r  t t t r r t ' h n t t ' n t  h r r s  l l r , t ' n  r i r ' s i g n c t l

Io  p t '  r fo  rn r  t  r l t t '  i ng  opcr t t ions  e f f  i c  ie 'n t  l  v  l rn r i  r r r ' r ' u r i t t  -

l y .  I t  i s  s in rp le  to  oper l r te  p rov i r i ing  t l r t :  o l re l r t to t '
: t t i l r e r r ' s  t o  r ' r , r ' t ; t i n  h a s i r '  p r i n c i l l l  l s .  B e f o r r , ; r l t { ' m l ) l -

ing  to  opr . r ' r r t t '  the  equ ipment ,  thc '  opera tor  shou ld
l o n s i r l t , t  t l r r '  f r r l l o * i n g :

r t .  I ) l i ( - ) l ' l : l l t  INSI ' . \ t - I .A ' l  lON.  
' l ' l r t ,  

ln t l i t '  t r i i ( ' (  l '

r r t t l t c ' h t n t ' r r t  s h o u l d  l x '  i n s t l t l l r ' r i  : t s , l t s c l i l . r t , r l  i n
St ' c t io r r  l l .  I : |e fo re  ins t t l l i ng  the  ten tp l r r te  r i r i l  i i ssenr -

b l -v ,  re ' fe r  to  the  ay lp l i r rab le  l ta ragraph in  th is  s t , r ' t ion

for the t1'pe, of ( 'utt ing operation to l>e pt 'r formed

( t u r n i r l g .  f r r ,  i n B ,  b o r i n g ,  e t c . ) .

b .  I lL t l l . lD ING AIR FROM SYSTI i^ , I .  A lu ,aysb leed
air froni the system as described in paragraph

2-3 .1  d  any  t ime a  hydrau l i c  hose has  been d is -
connec:ted and reconnected bo either the hydraul ic.
power unit ,  cyl inder, or tracer valve. As a good

GENERAL RULE,  b leed the  a i r  f rom the  sys tem
any t ime the lathe tracer attachment has not been
operated for a period longer than two or three
days .

c .  CORRECT STYLUS DESIGN.  The des ign  o f
the stylus used in the tracer valve is very important
for accurate cutt ing operations. Design of the stylus
is dependent upon the design of the cutt ing tool used
with the lathe tracer attachment. Refer toparagraph
3-11 fo r  a  descr ip t ion  o f  s ty lus  des ign .

d .  CORITECT TEMPLATE DESIGN.  ' Iempla tes

may be constructed of any hard material within the
l im i ta t ions  descr ibed in  paragraph 3-14 .  The smal l -
est included angle on the template cannot be less
than 30  degre t ' s  as  descr ibed in  paragraph 3-16 .

e .  CORRUCT OPEIUTING ANGLI I  .  Opera t ing
ang le  o f  lhe  t racer  s l ide  must  be  de termined w i th
respec t  to  the  smt r l les t  inc luded ang le  o f  the  tem-
p la te  end the  rng lc .  o f  the  c .u t t ing  too l  t ip  as  de-
s c r i b e t l  i n  y t a r a g r a p h  3 - 1 6 .

f .  } I , \ \ I \ IT IN l  , \ \ ' r \ ILJ \BLL,  STITOKI '  WI l -F I  I . IH-
s r ) t . t ( '1 '  1 'o  t ' t iH  s l , IDE opt i t t . \T tN( ]  : \N( i t , I . l  .  ] .he
ml rx i r lu r l  l r v r r i l l rb le  s t roke  o f  the  t racer  s l ide  is
l f f t ' , ' t t ,d  l rv  lhe  ang le  a t  wh ich  the  t rncer  s l ide  is
( r l X ) r : r t { , { l  r r s  d t , s c r i l t e r i  i n  p l r r l g r n p h  3 - l l .

L ' ' i ( )  )  )

l .  ( i ) l i l i l . ( ' l  t " l . l . l )  l ( \ ' l  1 . .  I i r '  l r i t i r r  ' ' i u ' l ' i . r ! : i ,

1 t , r ' r i  l r t l l  s l i o r r l r l  i l t ,  l t t  l c l r s l  o r r , , - l i l t l t  r . r f  l l t r  f o r w i i r t l

s ; r t ' ,  c i  1 s t ' t . k i n g  s l l t t ' c l )  o f  t l . r t ,  t l t r c l r  s l i r l t .  1 i r  t o  I  r l t i o )

l r s  r k ' s r , r ' i l x , r i  i n  l l L r u g r u p h  3 - 3 1 ,

3 -  I  I .  S T Y L U S  D E S I G N

NOTE:  ' i  h t '  in fo rmi t t ion  t 'on t r in t  t l  in  paragraphs

l | - 1 2  t i i r o u g h  3 - L - 1  i s  b r t s e t l  o n  t h e : r s s u m p t i o n  t h a t

t i r t , i t r n r s  s p e t ' i f i e d  i n  p a r a g r u p h  l l - 9  h a v u  b e t , n

l ; r k t ' n  i r t t r , ,  ( r n s i ( l r r i l t i ( ) n .

3 -12 .  Dt .1 'Ur tN lNtN( ]  T IL^ \CI . lR  VrLVl l  DEFT,EC- ' -
' I ION F.\C'I 'OH.. To determine the tracer valve

rlc ' f lecrt ion faclor, proceed as fol iows:

a .  I rser t  a  3 /8  inch  dowel l  p in ,  L -3 /4  inches

Iong,  in  the  t racer  va lve  sp ind le .

b. Attach a dial indicator to the tracer valve

as shown in f igure 3-2 with the t ip of the dial

indicator rest ing against the dowel pin.

c. Tlrrn on the hydraul ic power unit .  Place tne

RETRAC'I-TRACE knob on the tracer valve in the

RETRACT pos i t ion .  A l low the  t racer  s l ide tore t rac t

then close the metering valve on the cyl inder.

Figure 3-2.  Method of  At tqching Dio l  lnd ico-
tor  to  Troc ing Vqlve for  Checking Spindle

Def lection

D I A L  i N O I C A T O R  R E S T
! c A r N S T  T l . . 1 t  S T Y L U i

3 - 3



r l .  I n s l . r l l  , r  t ,  l l i r l : r 1 t  r ; l ' 1 r i r ' ,  r ' , r f  1 l  r 1  s l o ,  I l  1 1 r 1  1 i 1 ,

I t , n r p l ; r 1 r ,  r r u l .  S u  i r r g  t l r l  s r , r  i r - r ' l  l r l l r r  1 ( )  i i t l  l )  , i l t 1

u , h c r l  t h r  s l v l u s  ( r l o t t ' r ' l l  J r i r r )  i s  r r p l r l o : r i r r i : r l l l r

l . ' 2  i r r c h  f  r o t r r  t l r r  t c l g e  o f  t l r t '  t t ' t r r t r l r r t e .

e .  I ) o s i t i r - r n  t h t ' t r : t r ' e r  v l t l y t ' e t  g 0  d c g r t , t , s  t ,
t h r .  l a t i r c  * u v s .  Z t ' r o  t h r .  c i i l r l  i n < i i t . l r t o r .  I ) l a t . t , t h e
I t l . l ' f l t , \ ( '1 ' - ' f I t . \ ( ' l . l  k l ro l r  on  th t ,  t r l r . r r  v r r l v t ,  i r . r  l . l i t ,
T I l , \ ( l  I . )  pos i t ton .

f .  ( )p t 'n  th t ,  mcter . ing  vu lve  on  i l t c  r .y l inder .  r i r t r l
le l  t i r l  s tv lus  ( r l r ru t , l l  l l l r r )  con t : r t . t  i l re  te rnp la t r , .
Wht 'n  th t ,  s ty lus  comes t ( )  a  s t ( )p ,  the  d ia l  in r l i ca to r
* ' i l l  shou,  the  anrount  o f  n rovement  necessary  k r
s top  thc  cy l inder .  Th is  i s  the  DEFLECTION ITACTOI t .
The fas te r  the  s l i c le  movement  fo rwarc i ,  the  more
opening t iere is betu.een the spool and the sleeve
in the tracer valve. Therefcire, the deflect ion fac.bor
wil l  vary depending upon the below nul l  adiustment
o f  the  t racer  va lve  (see paragraph 3-31 . )

g. For example: Assume that the dial indicator
reading was .005. This deflect ion factor of .005 inch
is the amount that must be compensated for by
making the radius of the stylus .005 inchlarger than
the radius of the cutting tool as described in
par  . ' raph 3-13 .

3-13 .  STYLUS CONFIGURATION.  The s ty lus  may
be a chisel point type or round type as shown in
f igure 3-3 depending upon the radius of the cutt ing
tool .

a. Determine the deflect ion factor as describecl
in paragraph 3-12. I f  the t ip of the cutt ing tool has
no radius at al l ,  the stylus must st i l l  have a racl ius
equal to the deflect ion factor to maintain true trans-
iat ion between the template ancl the work piece,

b. When a chisel point type stylus is useci the
ch ise l  po in t  must  be  ground a t  the  same ang le  as
the t ip of the cutt ing tool.  Figure 3 -4 shor.r,s u
t rp ica l  cond i t ion  fo r  de termin ing  the  rac i ius  o f
the st-v"lus with respect 1,o the raci ius of the c,utt ing
tool. The radius for i t  round t l-1te sty. lus r,r.oulcl br,
de termined in  a .  s im i la r  manner .

3-4

.  l " i g t t l r '  i j - . r  t i t : ,  t r r r , . :

t t r l r k t t : r 1  l r  C h i s t , l  l ) o ; 1 1 1  1 r 1 r r

I ) i l l l ) i ) ; r '  t ) l L ) ,

: l \ l 1 1 : .

) l l L  r  l

A345 
F igure 3- 3. Stylus Configurotions

Figure 3-4.  Determin ing Rodius of  Sty lus wi th
Respect  to  Rqdius of  Cut t ing Tml  T ip

NOTE:  t t  i s  gooc l  shop prac t ice  to  cu t  a  t r i l l
' * 'o rk  p iece  to  check  the  s t .v lus  to  cu t t ing  too l  r t , -
la t ion .  There  mav be  c .ond i t ions  u ,here  i l re  rvork
p iece  may be  e i ther  under  o r  overs ize  c .o rn l l t red
to the template. This is not unr,ontnton trnd r,rrrr ix,
rear i i l l '  co r re r . ted  in  most  cases .  l le re  u re  s< tnre
o f  the  conrmon r r ,aso l ts  fo r  t l tese  conr i i t ions :

. 3 / 5 0  0 r A
O A I L L  R O D

. 3 7 5 0  0 l a
D R I L  L  R O D

C H I S E L  P O I N T  T Y P E
S T Y L U S

RECOMMENOED FOR USE WITH
CUTTING TOOLS WHICH HAVE
A TIP RADIUS OF 0 .032 OR LESS

R O U N O  T Y P E  S T Y L U S

RECOMMENOEO FOR USE IVTTH
C U T T I N G  T @ 1 5  W H I C H  H A V E
A  T I P  R A O I U S  L A R G E R  T H A N  O .

T Y P I C A L  E X A M P L E :

( r l  T o o L  T r P  R A O T U S  t S . O t 5

( 2 I  T R A C E R  V A L V E  O E F L E C T I O N
FACTOR t5  .@7

(3 I  RADIUS ON STYLUS WOULO BE:
.0t5 PLUS .@7 0R .0a2 TOTAL

S T Y L U S  R A O T U S  E O U A L S
T@L TIP RADIUS PLU5
D E F L E C T I O N  F A C T O R
O F  T R A C € R  V A L V E

i \  J {

n ' 3 t , t J t



( - )

l - i
1 .37s0 l

[ " ' l

sTt p | ::,1, i,."r:).1i,1,;'Jl3,jl 
diameter

l

l
I

t

sTtP 2 fi,,::T;
Center  d r i l l  a  ho le
s ty lus ,  1  inch  deep,

the proper radius of the
descr ibed in  f igure  3-4 .
of the same radius as the

in one end of the dri l l  rod.

sT t p 3 :'"T:.'' "li'li"l,,l"T".,l-if,: T":l:
shou ld  heve the  snnte  ang le  us  th t  cu t t ing  too l

A

H-

,L<^*resoreos

St5'i,;'"^'no
I *r"
t l

JI
l l l l l
l ; l+

slr P 4 il:";:,:
the  ho le  and t r im
the wedgt' .

p in  o f  the  proper  rad ius  in to
in  the  rod .  Bot tom the  p in  in
the  tnd  f lush  n ' i th  the  end o f

l i ' . t 1  r - 1

F i g u r e  3 - 5 . 5 i m p l i f i e d  P r o c e d u r e  f o r  M o k i n g  o  c h i s e l  p o i n t  T y p e  s t y l u s
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r .  I  i r ,

: r r r , r l l  , ) 1 .

l o o l

l r .  
' [ ' h t '

: t l ' ( , : t  I I ) ; l v

t r r ' ) l  .  I ' ,

f r i c l o t ' .

t : r i i ' t s  ' r l  1 i r , .  : ' 1 \ l r l .  I I t  r !  i r '  s l t ' : l l l l v  t , , , r

l r i r '  l : r t ' i 1 ,  i r '  ,  , r t I r i ) i i t ' ,  r i  r t ' i l i -  t l t l l l l l  L l t l l

c o n f i q t t r ' : r l i o r r  o f  t . h t  s t v l t t s  i t t  t l t r r  t r l r c i n g

n o t  ) r r ,  t h t ,  s r t r n r '  : L s  t h l r t  o l  t . h t ' r ' u t t i n g

t h l  c r r t l i r r g ; r r ' { , i t .  t l l i s  i s  l t n  i l t r i ) , ) r . l i t r ) t

. j l , , r \ . .  I  1 l 1 r i '  r t l  1 '  l r t i ) l r r l i .  i r r : ; t l r l l r . , l  { , t r  1 l r ,  l ,  t } t : i l  r 1 ,

r ' : r r l -  \ , , 1 ,  l i l ,  f r , l l ' , * i " o  l { . ( l l t i r t  l l ) r ' n 1 s :

r t .  ' l ' h r '  r t , r r r  t . r i g r :  o f  t . h t .  t t , r n l l l r r t c  n t r r s t  l r t ' p t ' r f r . t ' t l 1 '

s ( l l r I r ( '  r v i t h  t h c  f r o n t  ( t r l r r . i n g )  s u r f l r r . t .  l r n r i  p a r t r l l t , l

t o  t h c  t ' r . ' n t e  r l i n c  o f  t h e  J r r r t .  I ) u r i n g  i n s t r r l l r i t i o n .  t h t .
r r , : r r  ( : ( lge  o f  th r .  t r ,n rp l l r t r , '  n r l rs t  l x '  s r ' : r t c r l  f i rn r l . r '
a g l i n s t  t h e  s h o u l r l t , r '  o n  t h r ,  t c r r r p l i r t t ,  r r r i l .

I t .  ' I ' hc  n t in in rurn  u ' i r l t l r  o f  t l r t ,  l r - .n r l t l ; r te  c l tnnot  l t t ,
I t ' s s  t h r r n  7 , / 3  i n t ' h  s o  t h l r t  r r l l  r r r t ' a s  o f  t h r . t r l i c i n g
t . , t lg l  u ' i l l  r ' r t r . ,n r l  l r r . vor r r l  t t rc  t , t lg t ' r r l ' t l - r r  t t . r r rp l l r le  r l r i l  .

r ' .  ' l -h r . '  t l r r t ' i ng  t ' r lg t ,  o f  thc  t r :n rp l r r te  must  l t t ,
per fe t ' t l v  s r lu l r t '  rn t l  f r t ' e  o f  l i l l  n i r ' ks  i ind  l ;u r rs .

( r \n1 '  n i l ks  r ) f  unevet )  sur faces  on  the  t r l i c : ing  e ' r ig t '
o f  the  templu te  u , i l1  be  duJr l i cz r te r l  on thework  p iece . ;

d .  I t  i s  recommended tha t  the  templa te  have l

I - i n c h  l e u d  i n  a r e t  a n d  a  1 - i n c h  l e a d  o u t a r e l t .

e .  The conf igur t t ion  o f  the  templa te  must  be
such tha t  the  smrr l les t  inc r ludcd ang le  o r  ang les  is
no t  less  than 30  degrees  as  descr ibed in  paragraph

3  - 1 6 .

r ' .  ' l h t .  r ' r r t t i n g  t o o l  n r ; t v  n o t  l r r '  f o l l o r i  i r r g  t h t

s 1 t ' l u s  r l u t ' t o  l o o s l  l t n k r t g r ' .  I l r i s  l o , r s t ' l i n i , l r g l  r r l r \

1 r i ,  l t r r t , n , h r t r t : .  i n  t h r ,  t t ' : t , . (  r .  ; r t t l r r . i r r r r t r r l  ( s r r r . l r  l r S

l . , r r S t .  g i t t  s ( ' f (  w s  o r  i t t r l t t ' , r p | t ' l r '  r r r l j r r s t t , r l  g i b s ) ,

i n  t h r . l : i t h t  t ' l t r t ' i l r g t ' .  r ' t t t t i r r g  t r r r r l  i r o l r l r . r ,  r . t r ' .
' l ' l r t ' r ' t . r ' r t n n o t  l - t t ' r t n r ' u l l ( ' o l I I l ) ( , n s l r t t , r l  f o l  l r l s t  r n < t l i o n ,

c , v e n  i n  t i r t ' l r t l h t :  r ' r ' o s s  s l i r l l  l t , r r r i  s r : r ' t ' u , s i n t ' r , w h t : n

r l i r e c ' t r o r r  i s  c h : r n g t ' d  l r . r ' l r r i n g i r r g  t l ) ( ,  l l r t h e  ( ' r ( ) s s

s l id r '  in  an t l  ou t  n r l rnu l r l l . f  in  Iour l ing  l rnc l  un lo t r r l ing
* 'o rk ,  the  OI )  c l in r t :ns i ( )n  rn l rv  ch l inge w i thout  th r .
o p e r a t o r  b e i n g  a w i t r t ' o f  i t .

3 - I 4 .  T E M P L A T E  D E S I G N
3-15.  ' fempla tes  are  genere l l y  mac le  f rom f la t

s teu l .  Templa tes  may a lso  be  made f rom o ther

mrr te r ia ls ,  sur . 'h  z rs  a luminum or  p las t i c .  F igure  3-6

T H I S  E D G E  M U s T  A E
P A R A L L E L  T O  T H E
P A R T  C E N T E R L I N E

r O P  V I E W

L E A D  I N
A  R E A

L E A D  O U T  A R E A

G R I N O  T R A C I N G  E O G €
P E R P E N O I C U L A R  A N D
I V I T H  S H A R P  C O R N E E S

T R A C I N G  E D G E  M U S T
BE A5 SMOOTH A5
PO55I  BL E

. \ 3 1 8

E N D  V I E W
<-

T E M P L A T E  R A
sHOUL OER

F i g u r e  3 - 6 .  T y p i c o l  T e m p l o t e  D e s i g n
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3 . I 6 ,  D E T E R M I N I N G  C O R R E C T  O P E R A  T I N G
A N G L  E

: l - 1 ; .  ( ; l ' . N I . .  l l \ 1 . .  I t r  1 r ' . r i  t . r ' : r l t l r r . i r r r r l r i t  o 1 r t . r ' ; r t i o r r ,  i l r r ,
(  u t t l n g  t o r > l  l r n d  t r u t ' t ' r '  s t v l u s  : r r t , r l i l r , r . t l v  r t , l l r t r , r l  i n
the t  thc  s t1 ' lus  n tus t  s r ' ( ' k  the  lenrJ t la tg  l r t  th t '  s i r11 t .
r r n g l e ,  t h l r t  t h e  c u t t i t r g  t o o l  s t - t k s  t h c w o r k p i e c : c .  S i n < . t ,
the  c 'u t t ing  too l  i s  : r t t l r r ,her l  to  th t '  t r l r r . t ' r  s l i r l t , ,  i l re
r r n g l e  o f  l h e  c u t t i n g  t o o l  i s  e s t r r b l i s h t , r l  l r v  I x r s i t i r ; n i n g
t h e  t t ' i l l t ' r  s l i r l r ' o n  t l r t ,  l l r t h t ,  r . ; r r r i l r g r . t . r o s s  s l i r l r , .
I f  r r  r ' h i s t . , l  l r o i n l  t r ' 1  r t  s l v l u s  i s  u s t . c l ,  l l r t , s t - r ' l u s  r s
l u r n t , r l  i n  t l r t ,  t r l r r . r , r '  r , ' t r i l ' t ,  s p i r r r l l t '  ; r l  t h l  s l r n t t ,  l t n g l l
: r s  t h r '  t l a t ' t ' r '  s l i r i t . .

lu .  ' l ' he  r 'o r rec t  ope l r r t ing  r rng le  i s  d r ,1 ;c ,n r l t :n t  u lx rn
the  smal les t  in r . lu r l t ,d  r rng le  on  t t re  teml l la te .  . l ' l te

r 'on f igura t ion  o f  the ,  t t ,n rp l l t te  must  be  such tha t  the
smal les t  inc luc led  i ing le  i s  no t  less  than 30  c iegr .ces
as  shown in  f igure  3-7 .  l ' he  t racer  s l i c le  must  b t ,
pos i t ioned a t  an  ang le  wh ich  b isec ts  the  sml l les t
ang le  in  the  tenr l t la te  as  shown in  f igure  i3 -2 .

F igure  3-7 .  Determin ing  Smol les t  lnc luded
Ang le  on  the  Templo te

f ' 3  9 . 1 o

i t  J  ; , ' 1 1 ;  '

, r  1 ' , i r i  r l ' , r , , ' i

l : r ) i \ -  ' 1 ) t  
I

< ' .  I f i ! 3 t l t , , J - ! )  s h ( ) \ \ , s  u  v r l
f i g u r r r t i o n s  l r r r i  t l r t '  r , u t t i n g
p o s i t i o n s  t r l r t n g  r ' l t c . h  c o n l o u r .

l ' i , ' t )  , r f  r ' , r r r l l U I  { , ( , l l _

t o o l  l r n g l t ,  : r t  r . r i t i r . r L l

Figure 3-8.  Posi t ion ing Cut t ing Tool  ond
Trocer  Sl ide Angle wi th  Respect  to  the
Smol lest  Inc luded Angle of  Templote

3 _ I 8 .  O P E R A T I N G  A N G L E  V E R S U S  M A X I -
M U M  S T R O K E  O F  T R A C E R  S L I D E

3 - 1 9 .  F  o r  t u r n i n g o p e r a t i o n s ,  t h e  l a t h e  t r a c e r  a t t a c h -
mel ) l  ( ' l l t  oper t r le  l r t  i t s  ml ix in rum s t roke  when the
t r r i ( ' ( ' r  s l i c l t ,  i s  pos i t ioned a t  g0  degrees  to  the  la the
\ \ ' i l vs .  1 'h is  l tos i t ion  is  r t - fe r red  to  as  the  Z I iRO
r l r ' g r c t , s  J r o s i t i o n .  A s  t h e  t r u c e r  s l i d e  i s  a n g l e c i
t o g r r r r l s  t h t '  l l r t h t .  t l r i l  s t o t . k .  t h e  n r a x i m u m  s t r . o k e
l tvu i l l l l l t .  fo r  tu rn ing  oJr t ' r l t t ions  becomes less  as
sho*n  in  i igur t '  l l -10 .  I ro r  f i t c . rng  and bor ing  op t : r . . t

C U T T I N G  T O O L

U
J()
z

U

=

,"1
M I N .  

\

&
U
(J

4
F

\  349

? ' l



CUTTING ' *7

F  i g u r e  3 - 9 .  R e l o t i o n  o f  T r o c e r  S l i d e  A n g l e  t o
Vor ious  Types  o f  Contours  (Cut t ing  too l  i s
shown o t  c r i t i co l  po in ts  o long eoch contour l

3 - 8

t i o n s .  t h l  l ; r t h t '  t r l r l c r  i r t l : r l h r r r c n t  c r i n  o l l e r r r l t  r t t

i 1 s  r n r r ' .  j t l u n t  s 1 r ' ( ) l i {  i i l t l i ,  t l t t ,  { 1 : r t  r ' t '  s l i r i ,  i s

y r r r s i t i , r ; 1 , , r 1  y r r r r . i l l t , l  1 r r  l l r '  l l r l j t , ,  g  r v s .  I ( r  f r , r  I ' t l g

1 ' )  l l r ' .  I ) ; r  | t i l i , , l  ; r , r s t l i ( , ! l  1 r ) t  l l t , , r i r g  o t '  l r o r i l r g  i ) l ) 1  r ' , r -

t i o i r s  r t s  l . l ' t t , ' / l t , l l t )  p o s r t i o r r ,  t h i '  l l r l r l i ,  r ' o n t t r i r r t , r i  t r r

f i g u l t .  i ) - L ( ) , ' l t r r  : r l s o  l r t ,  t r s c t l  t o  r l c t r . : r ' n r i n e  t h r ,  n r : t r i -

n i u n r  s t r o k t ,  r r v u i l i r b l e .  l i t  v l t r i ( ) r . l s  s l i d t .  l r n g l t , s .

T U R N I N G  O P E R A T I O N S

F  i g u r e  3 -  1 0 .  O p e r o t i n g  A n g l e  V e r s i r s  M o x i -
m u m  A v o i l o b l e  S t r o k e  o f  T r o c e r  S l i d e

D I R L C T I O N  O F  L A T H T
c r q a  a a . E  r t  t s

WORK P IECE 
+
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3  2 0 .  T U R N I N G  O P E R A T I O N

i ] * 2 t .  ' ' I  0  p c r f 0 r ' r n  l i  s t t r r t r l ; l l ' { i  t l i l ' t r i l t g  o 1 t r , t ' t r l i o r r  r r t l i r
l i t r .  l t t h t '  t r t t t ' t , r  r r t L i l (  l r r r ) r ' ! ) 1 ,  J r r o t c t , t i  e s  f t r l l r - r u s :

l r .  L t s t e l l  t h e  l l r t h t '  l  r r r c e r  l r l l a c . h n t c n t  : r s  t i t . -
s r ' r i l x ,d  in  Sec t ion  I l .  l . l c fc r  1o  f igure  l l -11  i i r r  ; r

t11 l i t ' a l  ins ta l la t ion  anr l  the  funr . t ion  o f  o l te ra t ing
i 'on t ro ls  fo r  th t ,  I l ru 'k  I  I . \  ,  l I I ,  l \ '  ,  \ '  r rnd  V l  Scr i r ,s .
I l t , f l r  t o  f i g u r t '  3 - 1 2  f o r  r r  t r ' y r i c a l  i n s t r r l l a t i o n  u n r l
t h t ' f u n c t i t . r n  o f  o p c r u t i n g  c ' o n t r o l s  f o r  t h e  l t l l r r k
" ( ) "  t n d  " O -  ' \  . '  5 t  r i e : .

b. Se' lc<'t  the c.orrec't  sl ide angle for the config-
ura t ion  o f  the  templa te  (par .  3 -16) .  Pay  c ' lose  a t ten-
t ion  to  the  requ i red  s ide  c learance o f  the  c ru t t ing
tool throughout the entire c:utt inl ;  range.

NOTE: For  most  t rac ing operat ions,  the cut t ing
tool should be positioned at the same angle as the
tracer slide. In some cases, however. it may be

r t i "  r ' : i . : t t ' \  1 r ,  s .  t  t i ) r ,  ( , r : l l l i i t g  L o t r l  i r l  t r t t  e r : g l r .  t r .
I t t l i t t r t : r i l r  : r t l r . t l r t , r t l  s i t l t .  r . l t , u t ' l r n t  t  f ( r r  t h r  c u t t i r r g
t o r l l .  l n  t ' x t l t ' r n t , ( ' i l s r . s ,  i t  r r r a V  l r t ,  n e c e s s i r r v  t r . r
g r ind  ar ld i t iona l  s i t l t '  c ' le l r rance on  the  cu t t ing  too l  .

r ' .  l ) r t ,1 l r r t ,  r r  s t l ' l r rs  l rs  descr ibec l  in  paragraph
3 - 1 1 .  l n s t u l l  t h r .  s t v l u s  i n  l h t ,  t r a c e r  v a l v e  s p i n d l e .

c l  .  Se t  the  1rer , t . r .  s l id r .  a t  the  cor rec t  ang le  an t l
tempor t r i l v  t igh t t .n  th r ,  r .o rnpound nu ts .  ' I .u rn  on  the
hvdrau l i c  po \ r 'e r  un i t .  l )os i t ion  the  cu t t ing  too l  a t  the
s t r r r t ing  po in l  o f  th t :  work  p iece- .  . {s  a  SAFFIT} -
I, l i l iC.A.Ul ' ION, do not t ighten the c:utt ing tool in the
h o l d e r  a t  t h i s  t i m e .

CAUTION:  Be sure  tha t  the  t racer  s l i c le
assembly  i s  pos i t ioned w i th in  the  range o f
the cyl inder travel u' i th relat ion to the work
p iece  w i th  a  min imum of  L /4  inch  to  spare .

e. I f  a chisel point type stylus is useo, posit lon
the stylus at the same angle as the cutt ing tool.
Tighten the setscrews in the spindle securely.

Figure 3- l l .  Typico l  Insto l lq t ion ond Funct ion of  operdt ing contro ls  for
M o r k  l l A ,  l l l ,  l V ,  V  o n d  V l  S e r i e s
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TRACER VALVE LONGITUDINAL
ADJUSTING SCREW - U3ed to
olign stylus with rtortlng point on
templdte tor turning oPorcnions.
Used to Incred3e or d6creo36 cut
for focing operotiont.

TRACER VALVE RETRAC' I .
TRACE KNOB - ln RETRACT
position, retrocts slide owoy
lrom the work piece ond
slide in retrocted positlon.
In TRACE posl t ion,  o l lows
trocer volve to se€k temDlote

Ii _J (,) Z ti 3 - 9



f .  S r t i r i g  t l t r '  1 t l t ,  " r ' r ' : t l v t '  t t t - , t t ' 1 l t ' - ' r ' l i t ' - "  r ' f  t l t ' '

t e n i l l l l r t t '  t ' i t i l  r t t t , l  I  i t t ' r ' k  l - l t l r t  t l r t ' r t ' i s  L  i t t r ' l t  t ' l ' ' , t t ' '

a n c t ,  l r t ' t * ' t ' e t r  t l t r '  l t o t t o l r t  c l f  t l t t '  t r l t t  l r  v : r l v r ' s l l l t t t l l t '

l n r i  the  ten t l r l l t to  t t ro t l t t l i ng  sur f l t t ' e  o t t  th t , '  t t ' n lJ l l lL te

ra i l .  ' \ l i gn  t l t t '  te rn l l la te  ra i l  i r s  r l c ' s t : r i l r t ' t l  i t r  l l a r l t -
g r a p h  2 - 2 8 .

8 .  I n s t : r l l  t l t t '  t . ' n r l r l l i t t '  o n  t h t '  t t : n i p l l L t t ' I ' r t i 1 . l \ l a k e

s u r c  t h c  t r a i ' c t '  v r r l v t '  s l i d t '  a s s e m l r l l ' i s  p o s i t i o n e c l

s(lui lre to t .ht. '  i t r is of the lathet t ts showtt in f igurt 's

3 - 1 I  a n r l  3 - 1  2 .  X l o v e  t h e  c u t t i n g  t < > o l  t o  t h t :  s t r r r t i n g

po in t  on  th t '  sork  p i t ' c t : .  bu t  NOT IN L ION' I 'ACT wi th

the  work  p iecrc .  Loc 'k  the  t ra t 'e r  s l i c le  b - " "  c los ing

th t ,  meter ing  v r l l v ( ' .  l \ Iove  the  s ty lus  near  the  edge

of  the '  templa t t ' .  , \ l i gn  the  s ta r t ing  po in t  on  thc :  tem-

plate u, i th the stylus and t ighten the template clamps

secure ly .

h. Al ign the stylus at the relat ive start ing point

on the template using the cross feed andlongitudinal

feed adjusting screws on the fracer valve sl ide (see

f igures  3-11  and 3- f2 ) .  For  the  Mark  "O"  and
('O-A " Series, adjust the stylus bo the start ing

point on the template using the cross feed adjust-

ment screw on the valve adjusting sl ide and the

longitudinal adjuster on t}te template rai l  assembly.

L  S t , r ' u I r ,  1 l l { '  ( ' ( } I l t l } ( ) u n r l  t t r t t s .  s r r i v | l  : u ' n l  n u t .

r t t r r l  t r r o l  l r o l r l t ' r .  I i , . l t i l j r r s t  l l t t '  t r r t t r ' r '  s t v l u s  n ' i t h

r t ' s p t  c t  1 o  t . h t '  s t i i r t i n g  p o i n t  o n  t h e  t t ' m p l a t e  i f

n e ( ' e s s r | v .

N O T E ; I f  t h e  r r o r l :  p i e c , e  h t s  n o t  b c c n  r o u g h  c u t ,
re fe r  to  I ) . r r : ig ra l th  3 -22  be fore  proceed ing  w i th
s t e p j  b e k > w .

J . , \ t  th is  po in l ,  i t  i s  re r . .ommr, 'ndr :d  tha t  the
( )peru tor  n rnke  u  " r i rv  run"  t r l  n take  sure  tha t  a l l

ad jus tments  h i rve  been proper l .v  mac le .  Turn  the

tracer vir lve eross feed and longitudinal adjusting

screws al lowing the attnchment sl ide and tool to

baek off from the work piece approximately .050
inch. Open the metering valve approximately two

ful l  turns. Move the lathe carr iage manually the

entire length of the template paying ciose attention

to the travel l imit incl ic:ators on the tracer sl ide
assembly to be sure that cyl inder travel has not
been exceeded. By watching the stylus at the tem-
plate, this "dry run" also determines that adequate
side clearance has been al lowed for the stylus and
cutt ing tool.  Upon completion of the "dry run"

t ighten the cutt ing tool in i ts holder.

F igu re  3 -12 .  Typ i co l  l ns to l l o t i on  ond  Func t i on  o f  Con t ro l s  f o r  Mork  "O"  ond  "O-A"  Se r ies

T R A C E R  V A L V E
F E E O  A D J U S T I N G  S C R E W

complete CW rotdtion
ircreqses cut by .050 irch

diometer. One complete
CCIV rototion decreoses cut

-050 irch on diometer.
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L  I I  t :  1 ,  ,  , , l 1 l p r , 1 t r i ,  , l  ' l r  i 1  1 l r ,  ( , J i ,  I ' r 1  , r '  .  i i :  , l

l t  t . r l  i r , , r l  i  I , i '  ,  l r r  1 r ; t ' t  l ) r  r l . . j : i ! l  l l t , i  , ) i  - .  l l  1 t 1 , ,

r i r r t k  l t t t | t '  i s  l t t t r l t ' t ' 0 t  r ) \ ' i , t ' i i z { , ,  I I f ( . t  1 / )  l ) r t l , t -

g l r t l r i r s  l i - 1 i l  : t n i l  l t - j J l .

l .  S t ' 1 t . . <  t  t h t ,  l r l t p l o l t r . i r i t t ,  l ' t , r , t l  r r r t r .  r r n r l  s p r . r , t l
f r r t  l l t c .  l ) . r t t .  ( ) r . r  l ) . r t . ; t q r . ; t l t i r  : t - ; t l . )

C A U T I O N :  \ l ' . \ ' l ' l  l t  l t : i r r  ' n  . r r r v  i r o r t i o r r  r , l

l h t ,  l l r l h t ,  t l l r , ' r ' r '  l L t l r r ,  h r n t  n t  r l u l i r r g  i l  ( . u t t l l t g

( ) J ) ( ' l ' : l t i ( ) t t .  L r ' l i l i i n g  { ) n  l l t t '  i t t t : t r ' } i l t t I t t t  0 l '

I r u t t r l r i n g  i t  l r t r i n g  o J r t r l t l i o n  u i l l  . : i L l : i r ,  . u )

r ! ) i r ( ' ( ' u l ' i t ( ' \ '  i n  t l r t ,  l i , o t k  1 t i t , i ' t , .  I l t '  ( ' - \ l t t . . -

I : ' L j  [ ,  no t  t o  l t . 1  t he  h l , r l r . eu l l i .  hoscs  i n t t . . r . f e r l

w i t l t  t h e  n p e r r r t i o n  o f  1 h , . ,  t l u t , e , r ' v r i l v e  o r

s l i c l c .  N I r t ke  su r t ,  t hc  I t 1 ' d ruu l  i r '  hoses  f r r tm

thc  hyd rau l i r '  l t ou ' e r  un i t  t r r e  s l ack  t o  1 t r . e -
ven t  c rea t i ng  a  d rag  o r  b i nc l  on  t l i e  t t ' a ( r ( ' l '

v a l v e .

3-22.  CUTTING FROM BAR STOCK

3-23.  When the  work  p iec .e  i s  to  be  cu t  f rom i l r r

s fock ,  i t  i s  genera l l y  fas te r  to  make a  ser ies  o f
rou6Jh cuts before making the f inish cut. Figure
3-13 shows a typical example of cutt ing from bar
s tock .  The cu t t ing  opera t ions  wou ld  be  as  fo l lows:

a .  Per fo rm s teps  a  th rough i ,  paragraph 3-21 .

b .  Set  the  s ty lus  a t  po in t  . {  ( f ig .  3 -13)  near  the
template. Set the cutt ing tool at point A on the bar
stock. (At this point the tracer sl ide should be in

iVORK PIECE

l l . r  r  r l , ! i  '  I  l , \  r t , l  i , , r . ) ] t , , ;  r ! i l l :  i l r i  ,  t , i . t .  - i l i i ,
l t r r j ) ' , r l t  i  , .  " :  1 , 1 , ; ,  i t r  i . ,  j  ) : t r  r . ,  r i t i . l i ,  1 1 r  . i ! ] r r r " r

l i i r '  i r ' : r ,  r  - l t ' ,  1 , ,  t ) t .  l l t  i l s l r t t ' r  l l l , .  1 , , t . r r : r t ' r l  i r L r s i l i , r n . )

t .  l l | l r r t ' r r  t l ) ' , , . . r I r l i l g ( ' t o  1 r o i 1 1 [  I J .  I ) i t r l  i n t h c , r t t , _
s i r r  i i  r l r . p l h  o 1  r ' r r t  u c i l t ! {  t h l  l : r t i t l  r  l . o s s  f r t r l  l r r l j L r _ < t -
I l l  ( ' l  l  L

i i .  I . n ,  r ' g i z , . r ; r , ,  1 ; r t i i t , (  i u . l l t i { , . l l , r  r 1  r r i r t l  t n l r l i t , t } . t r ,

f i l ' s t  ,  r r 1 .  I I . r r t  t l r ,  f i r s t  r . r : 1 .  t l r r ,  1 t ' . r , . i , r  s t r . l r r s  * . i l l
n ( ) t  i x ,  i l i  I L l t r 1 l r .  t  r r i t h  t h t ,  t I l r r p l : r l r ' .

t ' -  , \ t  t h t .  r . r r r i  o f  t l r t  f i r s t  i . l l t ,  r ( , t u l ' n  t h e  t  l r l t ' i , L g t ,

t o  s t r r t i n g  l t o i n t  l l  o n  t i r t ' l t , r n y r l r r t t ' .  I ) i e l  i n  t h c  l a t h e

c ' r o s s  f e r . d . r ( i j u s t n l c n t  a g l i i n  f o l  t h e -  c l e s i r e d  C e p t h

o f  c ' u t .  I i ) ng l r gc  t l r e  l l r t he  r . r r r r i age  f ee t l  and  ms .ke

the  s t< ' on r i  r ' r r t .  When  t he  s1 r ' l u s  r e t c . i r c ' s  po in t  C  on

t h e  t e n t p l r r t t ,  i t  u ' i l l  l o n t i r t . t  t h c  t e r r i p l a t e  a n d  t r a c r .

ove r  t l - r e  l r t r ges t  d i ame t -e r  u ree .

f  .  A t  t l r ,  end  o f  t he ,  sec ,ond  t ' u t ,  r ' i c>se  t he  me te r i ng

va l ve  and  re tu rn  t he  c ,a r r i agc  t o  s t a r t i ng  po in t  B  on

the  t emp la te .  D ia l  i n  t he  l a t he  r : r oss  f eed  ad jus t -

ment again for  the desired depth of  c.ut .  Open the

meter ing valve and engage the lathe carr iage feed.

g .  P roceed  i n  t h i s  manne r  un t i l  a l l  r ough  cu t s

h a v e  b e e n  c o n r p l e l e d .

h .  I ) i a l  t he  t r nce r  va l ve  s l i de  ad jus tmen t  t he  de -

s i red amount for  the f in ish cut  and t race over thc

entire contour of the part.

N O I E  A f t e r  e s t q b l ; s h i n 9  t i n i s h  d i m e n s i o n s  t o r
the  work  p iece ,  o lwoys  d io l  the  t rocer
vo lve  c ross  feed od jus t ing  screw CCW
endgh to  o l low fo r  t tE  f  in ish  cu t .

l /  F lN lSH CUT
<-- 6TH CUT (Fiml Rorgh Cutl
<_  STH CUT
<_ 4TH CUT
<_ 3RD CUl
<- zNO CUT
-- l5T CUT

CUTTING ' * , /

F i g u r e  3 - 1 3 .  T y p i c o l  E x o m p l e  o f  C u t t i n g  F r o m  B o r  S t o c k

l- l( l J t) 3 - l l



3 . 2 4 .  F  A C I N G  O P E R A T I O N

3-25.  ( ; l . lN I ' i l t ' \1 , .  ' l ' o  p t ' r fo rn t  l  s t i rnc lu rd  f l rc ing

o l )e ra t ion  u ' i th  the  l r the  t la r ' t ' r '  u t t . l r c  hn t t 'n t ,  p rc>c : t 'e t l

as  fo i lows:

t r .  Ins t i l l l  the  la the  t ra t  r , r  a t t . : i chment  as  de-
scr ibed in  Set ' t ion  I I .  f  igure :  i l -1 .1  shows a  typ ica l
ins ta l l l r t r t rn  fo r  a  f i i c ing  opera t ion  us ing  the  fa t , ing

templa te  ra i l  supp l i t ' d  as  oJ l t iona l  equ i l lment  w i th
the  l ln iversa l  Templa te  Ra i l  Assembly .

b .  Se lec t  r r rc  cor r€c t  s l ide  ang le  fo r  the  conr rg-

ura t ion  o f  the  templa te  (par .  3 -16) .  I )ay  c lose  a t ten-

t ion to the required side clearanc:e of the cutt ing
tool throughout the entire cutt ing range.

c .  The t r {a rk  ' .O"  and "O-a  "  templa te  ra i l
assemblies may be instal led to accomodate any re-
qu i red  t racer  s l ide  ang le .  F igure  3-15  shows a
tlpical instal lat ion for a facing operation. ln this
instal lat ion, note that the the template rai l  assem-

" i , ' . , ' i

F i g u r e  3 -  1 4 .  T y p i c o l  I n s t q l l o t i o n  f o r  o
R o i l  S u p p l i e d  o s  O p t i o n o l  E q u i p m e n t

l r l v  h i r s  l r t ' r . r r  i n s ! r r l l e r l  l l r r . k  o f  t l r t .  l l r t h t ' c : r ' n t t , r l i n c
wi th  the  t t :n r l t la t t ,  ra i l  f r t i  rng  in to  th t_ ' l i t i l re . I , ' o r  o ther
f l t t ' i ng  op t , ra t ions .  th t ,  ten i l r la te  ra i l  l ss t 'm l t l r .  r .o r r l r i
be  ins ta i led  fo rward  o f  the  la the  center l ine  w i th  thc
templa te  ra i i  fac ' ing  in to  thc  ia the .  ' l ' he  c le te rmin ing
fac tor  i s  a lways  the  requ i rc r l  t racer  s l ide  ang l t : .

NOTE;  I 'o r  some fac ing  6n" t ' r r1 ions ,  i t  mav be
ne( 'essar_v  to  se t  the  cu t t ing  too l  u t  l rn  : rng le  to  ma in-
ta in  a t * , t1uate  s ide  < ' le r r r rn t . t ,  fo r  th t .  cu t t ing  too l  .  In
( ' x t r ( , lne  ( ' rses ,  i t  may l r t 'nec . r .ss i t r1 . to  g r ind  add i t ion-
a l  s ide  c learance on  ther  r :u t t ing  too l  .

d. The Ivtark I I ; \ ,  I I I ,  IV, V and VI Series may
be instal led to ar:commodate any required tracer
s l ide  ang le .  F igure  3-16  shows a l te rnzr te  methods
of instal lat ion for facing oper.at ions. t ise of the
fac ing  templa te  ra i l  whenever  poss ib le  i s  the  pre-
ferred method.

e .  A f te r  ins ta l l ing  the  templa te  ra i l  assembly ,

.-rerform the facing operation as described in steps c
through l ,  paragraph 3-21. In step j ,  make the ,,dry

run" using the lathe carr iage cross feed,

Foc ing  Opero t ion  Us ing
wi th  Un iverso l  Templo te

F o c i n g  T e m p l o t e
R o i l  A s s e m b l y

3 -  l 2 l '  j . r  I 1



W O R K  P I E C E

T E M P L A T €  R A I L  A S s E M A L Y  I 5
I N S T A L L E O  O N  O P P O S I T E  5 I O E
O F  L A T H E  W I T H  T E M P L A T E
R A i L  F A C I N O  I N T O  T H E  L A T H €

I E M P L  A  T E

It
S T Y L U S  5 E T  A T
5 A M E  A N C L E  A 5
CUTTING TOOL

A L W A Y S  s E T  V A L V E
A D J U S T I N G  5 L I O E
S O U A R E  W I T H  T H E
A X I S  O F  T H E  L A T H E

F i g u r e  3 - 1 6 .  A l t e r n o t e  M e t h o d s  o f  l n s t o l l i n g  M o r k  l l A , l l l , l V ,  V  o n d  V l  S e r i e s  f o r
Foc lng  Opero t ion

Figure 3-15.  Typico l  lnsto l lo t ion of  Mork "O" ond "O-A" Ser ies for  Focing Operot ion

IVORK PIECE

F A C I N G  T E M P L A T E
R A  I L

T E M P L  A  T E
5 E T  S T Y L U S  A  T
S A M E  A N G L E  A S
CUTTING TOOL

5 E T  T H E  V A L V E  5 L I O E  P A R A L L E L
T O  T H E  L A T H E  A X I S

I E M P L A T E

A 3 5 5

T U R N I N 6  T E M P L A T E  R A I L

F  l a  r , 2 3 - 1 3



: J - 2 t 1  .  I . . \ (  I \ ( - ;  I l 0 ' l  l l  S l l ) l ' . S  (  ) l f  (  l ' N ' l ' l ' l l l .  S o t r r t '

f r c ing  op t , r 'a l ions  11 ' t lu i r t '  ang les  * ' l t i t ' h  o l tpos t '  t ' l t l h

o t h r : r  n s  s h o * ' n  i n  f i g u r e  l l - 1 7 . ' l ' h c s e  f l c i n g  o l ) e r d -

t ions  c 'un  be  per fo rmed w i thout  r ' l t l ng ing  the  t rac : t ' r

s l i c lc  lng le  by  des ign ing  the  t r 'mJr i r t te  to  permi t

cu t t ing  the  f i rs t  ang les  w i th  the  l r t the  sp inc l le  ro ta t -

ins L-lockwise and cutt ing the opl losing angles rvith

the  ia the  sp ind le  ro ta t ing  count t ' r t : l< l t ' ku ' i se .  As  shou 'n

in  f igure  l l -17 ,  the  teml l la t t '  i s  dc 's ignet l  to  b r ing  th t r

( 'u t i rnq  to r l l  ou t  o f  the  work  J l i t ' t re  w l t r ' t t  th r '  f i r s t  ang le 's

havc  l re t 'n  cu t .  The teml l la te  r . r ' i l l  l h t 'n  l r l l o *  t l te  too l

to  cu t  r r long  the  ex t reme outer  sur f l r ( 'e  o f  the  wot 'k

p i e c e  t o  t h e  c e n t e r l i n e .  ^ A t  t h i s  p o i n t ,  t h e  s p i r r d l c

direc't ion is reversed and the tt 'm1tlal.e leacls the

cutt ing tool bat:k into the work piece for cutt ing the:

opposing angle.

a. This technique may also be used to r:ut angles

on the inside diameter and the outside diameter

o f  a  g iven work  p iece  w i thout  the  nec :ess i ty  o f

changing the tracer sl ide angle. . . \  t lpical example
is  shown in  f igure  3-18 .

b. In figure 3-18 note that the template is de-
signed to allow the stylus to trace just beyond the
centerline of the work piece. At this point, the tem-

1, rte has been angled out sharply to guide the
cuiting tool out of the work piece. The outside
diameter of the piece part is then cut by reversing
tbe direction of rotation of the lathe spindle.

Figure 3-18.  Typico l  Work Piece ond Focing
Templote Used to Produce the Port

3 -27 .  BORING OPERATION

3-28. To perform a boring operation, proceed as
described in paragraph 3-20 except as follows:

a. Whenever possible, position the tracer slide
so that when the slide is in its retract position with
the boring bar in place, the boring bar does not
retract into the work piece (see figure 3-19).

b. Upon completion of the first rough cut, with
the boring bar sti l l  inserted into the work piece,
CLOSE THE METERING VALVll before retracting
the lathe carriage to prevent any forward motion
of the tracer slide and boring bar. Be sure to position
the stylus in the lead in area of the template before
opening the metering valve. Open the metering valve
and make the final cut.

3 - 2 9 .  R E V E R S E  S E E K  T R A C I N G

3-30.  I l t ' ve rse  se t ' k  t rac ing  is  nornra l l y  used in

i t reas  u 'here  c :onvent iona l  tu rn ing  or  bor ing  prac t ices

c': lnnot be used as shown in the t lpic' l i l  example,
f igurc  3 -20 .  ' l ' o  a r ru l tge  the  l r r th t ' t r r r t ' t ' r  i r t t i r chment

fo r  reverse  se t ,k  o l t r ' r l r t ion ,  u  revers ing  va lve  is

ins ta l led  on  th r .  cv l indcr  as  shou n  in  f igure  l i -21 .
' I ' he  r t ' r ' e rs ing  va lv t  r ( ' vers ts  th t '  f lo rv  o f  h1 ' r l rau l i c

\/

F t 9 3 l

F  i g u r e  3 -  1 7 .  E x o m p l e
Center  by  Revers ing

3 -  l 4

o f  Foc ing  Both  S ides  o f
Sp ind le  Rotq t ion
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o i l  t h r o u g l r  t h l  c V l  t r t r l , . r ' l i r r t s : r r r t l  c t r u s r , : r  l n { . t r ' ; r r  r , 1

v ; t l V t ,  ; t t : r l  s l r r i I  t O  s t t , k  t | r , r  r t . r l s  , l l t I  r r l r | r - r t r r I

l r .  S e t  u p r  t t r r r l  o l ) L , r a t i o n  f o r  r t , r ' t , r s l  s t , t , l :  t  r l r , . t r r g
i s  i d e n t i t  l r l  t o  t i l l r t  d e s c r i b e d  f o r  b o r i n g  o r  t r r r r r i r r g .

b .  Ex t feme core  shou lc l  be  taken $ .h t .n  us ing
r c v c r s e  s c e k  t r a c i r r g  t t _ r  p o s i t i o r r  t h t , t t ' l r t . t l  s l i t i t ,
so  th i r t  whcn the  s l ide  is  re t rac . t r , t l ,  the  s l i r l c  o r

IVORK PIECE CUTTINC TOOL

\ 3 5 7

IYORK PIECE

BORING BAR

MA XIMUI , , I  RE TRACT POSI  T ION
O F  C U T I I N C  T O O L

CUTTING
TOOL

I E M P L A T E  R A t L

T E M P L  A  T E
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( S e e  f i g . 3 - l
. \ 3 5 8

U
o

o
z
F
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u
e
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_l_L---nd

( i t  \ \ ( ) l ' k  l ) l ( ' ( , (

L ' .  l t  r s  i m p o r t o n t  1 o  1 1 1 ; 1 i ,  l l l t t  l t  1 ' e v ( , 1 . s ( ,  s r , ( , l i
o l le r i ruon, l ) r tssure  : r l t J r l le r i  to  i l re  s tv lus  movc : ;  i l r t ,
t racer  s l i c l t  in  the  oppos i te  r l i re : r , t ion  f rom conven_
tional tracing. l)ul l ing thc. st1'1us to,,vards the opcrl tor
to  re t rac t  the  too l  and s l idc  (as  i s  o f ten  c lone in
convent ionr r l  t rac ing)  w i l l  a r : tua l l y 'move the  too l  anr l
t r a c e r  s l i d c  i n  t h e  o p l l o s i t e  d i r e c t i o n .

M A X I M U M  R E  T R A C T  P O S I T | O N
OF CUTTING TOC}L

Figure 3-19.  Typico l  Set  up for  o  Bor ing Operot ion

t r J c l i l

F i g u r e  3 - 2 0 .  T y p i c o l  S e t  u p  f o r  R e v e r s e  S e e k  T r o c i n g
3 -  l 5



F i g u r e  3 - 2 1 .
Equipment f

Reverse  Seek ing  Vq lve  (Opt iono l
Ins to l led  on  Trocer  Cy l inder

3 - 3 1 .  C O N T R O L L I N G  T R A C I N G  F E E D  R A T E

3 - 3 2 .  L A T H E  C A R R L A G E  F E E D .  D o  n o t  t r a v e r s e
faster than the tracer-control led stylus can fol low
the template. The tracer feed rate can be regulated
as  descr ibed in  paragraph 3-34 ,  Trac ing  a t less than
maximum feed does not impair the accuracy of the
trace in any manner. When the maximum tracing
feed rate is exceeded, however, the work piece may
be over -cu t  o r  under -cu t .  I f  the  excess ive  car r iage
feed occurs when the tracer is cl imbing up a con-
tour (stylus moving out away from the template) the
tracer cannot cl imb as fast as the template contour
changes. This over-deflects the tracer spindle and
causes  under -cu t t ing  o f  the  work  p iece .  I t  may a lso
break the stylus or damage the tracer valve, U the
excess ive  car r iage feed occurs  when the  t racer  i s
moving into a contour (moving into the template),
the tracer valve cannot maintain contzrct with the
templa te .  I 'h is  causes  an  overs ize  on  the  work
p iece .  f  ime the  t racer  feed on  the  la the .  NEVER
try to force the trac:er to accommodate a more

rap id  movement .

3 -33 .  t tS IN( ;  [ ' IETI t I i IN( l  \ / , \LVE.  1 'he  meter ing
va lve  is  g t 'nera l l y  used to  lock  the  cy l inder  and s l ide
in  a  f i red  pos i t ion  fo r  q  Shor t  per iod  Of  t ime.
- lu rn ing  

t i re  va lve  towards  i t s  c iosed pos i t ion  w i l l
c ' i tuse  the  s l ide  to  s tek  the  templ l t te  s lower .  Th is
c 'on t lo l  i s  use fu l  when mak ing  deep cu ts  s in t .e  the
opera tor  u ' i l l  u ,un t  to  feed in to  the  u , r r rk  s lowlv  and
l : r ing  ure  s t1 '1us  ou l  o f  the  ten iy r la te '  r i tp id l r ' .

3 - t 6

: t _ : i . l  .  \ l t  I l , S ' l  l \ ( ;  
' l  

l { . \ ( ' i . i {  \  \ 1 , \ ,  1 .  .  I r o r .  t } r , ) : i l  l i i 1 l ) ( ,
t l . l ,  r ' l '  . r p t r ) i ,  i t i , r l i s ,  t i r ,  " l \ "  f . t , ,  r l  r . r t r , 1 l r l 1 i l . o : r , . l r r r r , . 1
l h t  l t ' t r t l l l : r 1 t ' )  s l t ' r L l l r l  l r t .  l t p l l r o x i r r ; r l t , l )  6 1 e  I l r l 1  t ] r t ,
" ( ) t ' f "  f t ' r . r l  l l r t t ,  l s t t ' l r r s  m o v i n g  t r u ' : r v  f r o m  l h e
t t 'n rp l l t t t , ) .  - l ' hc rc fc t l r ' ,  

th t ,  t r r r r . r . r .  v l t l ves  t r re  s t . t  : r t
the  f r r< ' lo ry  r r t  th is  feed ra te  ra t io .  I ro r  s< tnre  a l t l t l i -
i  u t i o n s ,  t h c  f i t , r t o l v  s e t  f e e t l  l u t e s  n r a . y  b e  t o o  l r L : t
o l '  t (x )  s lou '  f r t r  the  rn l r r .h in ing  oper i r t ion  to  l te  l te r -
fo rn t t ,d .  1 'o  r rd jus t  the  t r r r t . t . r .  r ' l r l v t :  fo t '  l r  f t rs t t , r  o r
s l < t w t , r '  f e c t l  r r t t t  p r o l r , t ^ t i  l r s  f o l l o *  s :

a .  ( lh t ' r ' k  th : r t  the  hr r l ruu l i c  l )o \ r ,e r  un i l  i s  ( ) l )e t  . r .  -

t ing  a t  i t s  p roper l  ou tpu t  l ) r ( . . ssure .  ( I l t .ud jL rs t  i f  nc r ' -
essury  as  desc  r i l tec l  in  Sec t ion  IV . )

b. T\rrn the metering v:r lve on the cyl inder to

i ts  fu l l  open pos i t i c tn .  (F 'o r  the  N{ark  ' ,O"  Ser ies ,
ignore  th is  s tep . )

c. Remove the dust boot from the nose of the
t racer  va lve  (see f igure  3-22 .1

d. Loosen the setscrew (3) approdmately two
ful l  turns using a 3/32 Al len wrench. (Do not re-
move the setscrew.)

e. Rotate the nose adjusting screw (5) counter-
clockwise ( looking at the nose end of the tracer

valve) to increase the feed rate in toward the tem-
plate. Turn the adjusting screw clockwise to decrease
the feed rate.

NOTE: This adjustment is very sensit ive. As
l i t t le as L/L6 of. a turn wil l  greatly change the
feed rate.

f.  After turning the nose adJusting screw, man-

ual ly deflect the tracer spindle (1) through i ts

maximum travel and hold i t  in this posit ion unti l

the cyl inder is fulty extendecl to i ts l imit of travel.

g. Using a stop watch, determine the number of
seconds required for the cyl inder to reach i tg

opposite extreme of travel. Start t iming front the
moment  the  t racer  sp i r rc l le  i s  re ieased.  Cont inue
ad jus t ing  the  t r i rcer  and t im ing  the  t  v l inder  t rave l

un t i l  the  des i red  feed r i l te  hus  be t ,n  ob ta ined.



l r .  \ t 1 ' , r '  t i r , ,  r i r  - , r r ' , . , i  t , . r , , l  r . r r ,  i r  r .  r ,

t i g l t l r : n  t l i r .  . r r . l - ,  r . , ' , i  r l i )  u i l i r : r  j j  : t :  \ l l , , t
N o t  T i g l r t e n  E x c e s s i v e l y .  n r ,  r . i ,
n l l o n  p l u g  ( . 1 )  i r t . l r i t . r ' 1 1  l h t ,  t i p  o f  1 l r , , s r . t s i
n o s e  u d . j u s t i n g  s { , 1 - { ' \ \ . .  

' l  
h i s  l t l L r q  r l , r t , s  1 } t ,

o n l v  r e q t t i l ' ( ' s  : r  ' ' i n ) r t l l  r t n t o u r  , l t r r . , , s . r r t . ,

l o t ' k  t h e  n ( ) S t  r r ( i  j l l s t i l t g  s ( . I . 1  w .

i .  l t e l l l : t r ' r '  t h t ,  r i 1 s 1  l r . . t  . .  t 1 t .  l r ' : r , , r . r

C A U T I O N ;  \ r l  l : r  l . r  t r ; r r  . i ; ,  i l l , . . t  t 1 1 ,  t r (  l ,
i o t  t t t . t : t r  l  l l  l J r r  l ; r 1 i t r .  1 ! , t , , r . 1 '  : i 1 l : r  i i p t , . l i t .  l l
l i t t  g ' i l l s  i l  | 1 , ,  t t . i t l t , t .  v : t l v t .  o t .  l r l i . t , t .  s l i i i L ,
: u r '  1 o r ' :  t i g h t .  t h r ,  f t , r , r l  t . l i t t ,  r i i l l  l r , ,  g l t , l r t l l
r r f 1 e r . t t , r l .  I f  t h t ,  h v r l r . t n r l i r .  l ) { ) \ \ ( , r .  u n i t  l s  n ( ) l
l l l l ; L r - ; t t , r i  f o i  t i r t .  l ) r . o l r l , r .  l ) t , u s s u r . ( , o r  i f  t i r t ,
i t r r l t r r t r l i t  r r i l  i s  t o o  r . o l r l ,  l h t ,  f r , r , r l  n r r 1 t .  r r i l l
l r €  . i f l t ' r . l t , r i .  (  l { '  1 t , r  t O  S t , r , t i o r r  I \ - . )

3 - 3 5 .  S T O R I N G  T H E  L A T H E  T R A C q R
A  T T A C H M E N T

l J -116.  \ \  l r t ,n  r ro t  i r r  us t '  th t . ,  t l i t ( , ( . r .  s l i r l t ,  l ss t ,n r l r l . r
rn rLv  l re ,  ins t l r l l t , r l  r>n  toJ l  o f  t i r r ,  hvc l r . l ru l i r .  1 rou , t , r  un i t
: l s  sh( )$ ' t )  in  f igur t '  2 -1  .  J ' * ,o  sp t , r , i r r l  b r l r r .k , , t s ,  s ( , r . ( , \ \ . s
i t r td  u  r rshers  u re  p rov idec l  rv i th  the  I tu t ,k  . ,O ' ,  l rn r l
" ( ) - . \ "  Se  r ies  fo r  use  in  a t ta t .h ing  the  s l i r l t ,  asser t r_
b l1 '  to  the  hvdruu l i r '  power  un i t  i r s  sho t .n  in  f igure
Q  D 2

CAUTION: tse carefu l  to  cap a l l  h . \ ,draui ic
fitt i t igs when storing the lathe tracer attach_
men t .  Keep  the  o i l  c l eon  o t  q l l  t imes .

['. :.1]! : :r ii I ':t ,s:i$ti.: *,j.,:-ii: ,,:::.-:..,:.:l _. r:.,_:.. :

' , r r ' : ,  i  D O

l \  I  : l t t : i  l l

l ' r ' \ \ : 1 l l ( i  1 l t I

i , r ' l i i r r g : u : r i

1 r i i i . r ' i l 1 r , ] \ '

v  r I t t .

Figure 3-22.  Sss l t ion of  Adjust ing Screw
in Trocer  Volve

F i g u r e  3 - 2 3 .  M o r k , . O - A , '  S e r i e s  T r o c e r
S l i de  A  ssemb ly  l ns to l l ed  on  Hydrou l i c

Power Unit for Storoge

1 .  SP INDI ,E
2.  DUST tsOOT
3 .  SETSCREW
4. NYLO\ PLLrc
5,  NOSE , \DJTrSl ' IN( ;  SCI]EW

A 3 5 9

l . ' J 9 J b
3 -  t 7



4 - I .  R O U T I N E  M A N T E N A N C E

I M P O R T A N T :  I . ' , , r t , i q n  n r r r t l t . r .  i n  h t . d r r r t r l i r .
o i l  i s  o n t ' o f  t h c  g t . { . l 1 r , s t  r . o t r l r . i l ; l r . r l o r . s  t r >  t r o u l t l e
i r r  h1 'd rau l i c '  s r .s tems.  In tpur i t ies  in  t l re  h r . r l ra .u l i r , .
o i l  can  cAuse e \cess ive  f r i t : t ion  i t t  vnr ious  po in ts
i n  t h e  h l ' c l r a u l i c , s y s t . e n r .  I t  c t n  a l s r ;  r , l o g  t h e
s t ra iner  in  the  hydrau l i r .  po \ t ,e r  un i t  anc j  severe ly
reduce the  amount  o f  o i l  rva i lab le  to  the  pump.
' I 'his ctondit ion c.un ( ' i tuse, in i ic lcl i t ion to slow. op_
era t ion  o f  the  t racer  va lve ,  a  no isy  pump,  and in
t ime permlLnent  damage to  the  puml ) .  KEEp OIL
CLIJ . . \N  A1 '  A t ,L  T INI i 'S .

4-2. LUIdF.ICATION, Lubricate the tracer sl ide
assembly  a f te r  every  4  HOURS o f  opera t ion  us ing
a grease gun.  There  is  on ly  one lubr ica t ion  f i t t ing .
Th is  f i t t ing  is  loca ted  on  the  s ide  o f  the  top  s l ide .
(See f igure  4-1 . )

S L I D E  L U B R I C A T I O N  N O T I C E

Use Vact ra  No.  2 ,  Mob i le  O i l  Co. ,  fo r  the
s l ide  assembly .  Th is  lubr ican t  has  been
found to effect ively reduce fr ict ion in the
ways ,  and he lps  to  a t ta in  a  smooth .  f ree_
t rac ing  opera t ion  w i th  a  min imum of
power .

sec t i on  IV
o -m o  I n t e n q n c  e

4 - 3 .  c ' t t . t s ( ; I N ( ;  ( ) I t .  I N  H y I ) t t A L r t . I C  l ) o w t . l  l t  L r N I T . .
f , :nder  n t ( )s t  o l ) r . r ' t t ing  r .ond i t ions ,  the  o i l  n t :ed  on l1 ,
be  < 'hanged o l t ( . r ,  l i  vear .  L Inder  ex t re rne ,  ( ) l je r i l t ing
cond i t ions  (d i11r  shop cond i t ions  or  h igh  tempt ru_
ture  opera t ion) ,  c rhange the  o i l  ever l  s ix  months .
Check  the  cond i t ion  o f  the  o i l  as  fo l lo rvs :

a. Take a sln.rpl ing of oi l  from the drain plug
on the  hydrau l i c ,  reservo i r .  Use a  g lass  tes t  tube.

b. Compare the sampling of oi l  with a test tube
fi l l .ed with new oi l  .  Check for foreign matter and
color. Before re-f i l l ing the hydraul ic reservoir.
clean the system as described in step c below.

c. Make sure there is 1b gal lons of hydraul ic
o i l  in  the  reservo i r .  Add th ree  p in ts  o f  Mob iso l  A ,
Mobil  Oil  Co., to the hydraul ic oi l .  Operate the
hydraul ic power unit  through complete cycles for
24 hours. The unit may be used for regular opera_
tion during the cleaning period. Do NOT leave the
solut ion in the unit longer than the specif ied 24
hour  per iod .  Th is  so lu t ion  w i l l  damage hoses ,  sea ls ,
and piston cups i f  used longer than 24 hours. Do
not use the solut ion stronger than specif ied (this
is approximately 516 of volume of hydraul ic oi l) .
Drain the hydraul ic reservoir at the end of the
cleaning period. I lemove the top assembly from
the power unit  and clean the inside of the reservoir
thoroughly with solvent. Dry with compresseci air.
Wash the  s t ra iner  in  so lvent  and dry  w i th  com_
p r e s s e d  a i r .

4 - - 1 .  R I t I t A T H E I i  C A p .  C l e a n
e lement  in  so lvent  a t  leas t  once

the breat.her cap
every '  6  months .

F  i g u r e

F - j 9 i 7

4-5 .  ROUTINE ADJUSTMENTS

4-6.  I IYDIL. \Ul , ICt  I IOWEIt  [ rNIT.  To r rc i just  the
h.r'drlrulic' por*,e,r unit, procet,ci irs dt scriberl in
f  i cu re  4 -  2 .

i L r D E  A 5 5 y

L U B E  F i T T I \ C

{ L  u h r : c o t c  : v : r . y  4  h a l l
O {  o r , c  I  o r  i O .  J

4 -  l .  L u b r i c o t i n g  S l i d e  A s s e m b l y

4 - 1



STEP I l,1T,li,,lni"nil: ff:il.ii::
fnstall a 0 to 300 psi pressure g'aug:e
in the elbou'. As protection for the
gauge, it is recommended that a shut-
off valve be installed between the
manifold and the pressure g'auge.

STEP 2 l""xT,;:: nJ.lT"Xtlun"ij
the tracer valve or cap the ends of
the hoses. When the hose assemblies
are connected to the tracer valve, the
valve should be held at null (no pres-

sure on the spindle) .

Figure 4-2.  Prq,edure for  Adjust ing Output  Pressure of  Hydroul ic  Power Uni t

- l - 7 .  ( ; l l l  \ l ) J t ' S 1 ' \ l l ' l \ l ' S .  I l r ' l t l  t o  f i s r r r t ' s  5 - I
t l r r o r r ( l r  5 - 7  r i r r r l  r r r l j r r s t  t l r r '  { i l r s  r r s  l o l l o u . ,

cr. l ' ighten the rear gib
then back off sl ightly.

d .  ( 'heck  tha t  the  g ibs

C A U T I O N :  l f  t h e  g i b s
l o ( r  l ( x ) s e  . r  t o o  t i g l t t ,
p r t r t  *  i l l  l r e  a f f e < . t e r l .

sc rew unti l  i r  bind occurs;

are snug but not binding.

in  the  s l lde  assembly  a re

a('( 'ul  : lcv of the machinecl

a .  Loosen th t . '  f ron t

l r .  f  i g h t e r r  l h t '  f r o n t

t h e n  b r t c k  o f f  s l i g h t l r  .

r n t l  r e r i  l  g i b  s t  r t ' u  s  s l  i : h t l ] ' .

g i b  s c r r . * ' u n t ' i l  l t  l ) i l t d  r ) ( ' c u r s ;

STEP 3 ilnil'*i';i1"":;J$;
adjusting screw until the pressure
gauge indicates the correct operating
pressure as specified in the chart be-
low. Turning the adjusting screw
clockwise increases the pressure;
counterclockwise decreases the pres-
sure. Hold the adjusting screw firmly
and tighten the seal nut. It is not
necessary to remove the pressure
gauge to operate the power unit.

Nlodel Atlachnent I \ '1al i ,  " ( ) M a r l i f t O - . { " l\{arli IIA N{ark III I\{ark IV ] \{ark V Mark  VI

No lmal  ( \e ra t ing

Plessure

1( i  0 p s l 1(;0p s l 160 p s l 200 psi 200  ps i ! 0 0  p s i 200  ps i
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T o b l e  4 Trouble -  shoot in<lCf ro r . t(  S l r c c t ? l

Probob le  Couse R e m e d y
l l r  J )  u  r g r ' . r 1 r i r  J - i .

(  i l ; i 1 1 '  l  i l r y r l r ' , r r t l j ,

l l t t l s t r l i o n )  ( ) l  t . ( ) u l a l r

l i n i s l r  o n  \ \ , ( ) l ' k  J ) i r ' (  { .

( l j ( ,  s r l r ( .  t o  r r s t '  q o o r l
(  u l I l n g  i ) l ' i t r , l  i ( . r ' . )

l l t r l l t , r l r r ' t '  g t l r  l r r i l l s l t r r t ' 1 1

( t ( ) o  t i g l l t  o l ' l r r r r  1 , 1 1  1 . r 1 , )

L o o s l  l i r l l i : r g l  l r r . t r r e , t . r r  I  r . i t ( , ( , r '

l i t t r l  I l l l 1 i r r r 1  1 , r 0 i .  ( ' r r l t i n g .  t r ) . l
1 t ' r l , j r t t '  1 6 1 1 s 1 . .  ' l  - l n l l { s  1 ; 1 1
l t ' o s s  s l i r l , ,  1 , , r , - , ,

L ' l t t ' ( ' l i  I i n l i : r g l  l t t  r , l r , , i r  [ ) ( ) i n t  l x , t \ \ . r . ( . l r  t l . r r L . t . r , \ , i r L v e
l r t i  : 1 1 1 1 i 1 1 g  t u , , l ,  

' l  
i g l r t r r r  l r l l  l o o s t ,  l t o l t s  l r r i t l  n r t t s .

( - l t r , r  k  l i r r  u r ' l r l  i t r t r i  o t l r c r . f i l ( , t ( ) l . s  t h r r l  l o L r l r l  L . o n *
I I ' i l r t r t t ,  t r r  L r r s t  r r ) ( ) t i ( ) l l .  I " .  L l \ l l \ . \ . i  I . _  . \  L l .  l . ( ) : . . 1 .
] l ( )  I  l ( ) \  b ' , t l , r . ' r . n  t r t r r , , , 1 .  v t l v t  u . r r r l  , . l l t t i t ) g  t ( ) ( ) 1 .

I f  v c i  r ' ; r r t l i ( ,  J ) l ' r , s s r u . r ,  t . o o  l r l g l r i i t  l t r i j r t s t  i r r ' , l r . l r r t l i L  i ) ( ) \ \ r , r  u t ) l t  r f . r r r _ ,  ,  i r : : i t . \  , r :
r l l . . s .  t ' i l r t , r l  i r r  l r g r r r ' ,  l - 1 .

Inac le r lua te  lu l l r i r ' : r t ion  l t rc l
ma ln ten l t  nc .e

I t e f r r  t o  l l a r u g r a J t h , l - 1 .  I l e n t e m i t e , r  t h r  s l i r l t .
assembl l .  I IL tST '  be  lu l t r i ca tec i  a f te r  ever . .1 ,
4  hours  o f  o1- le ra t ion .

. . \ i r  in  hyc l rau l i c  sys tem BIeec l  the  hyr i rau l i c  s l , s tem o f  a l l  t ra l tpec l  a i r
as  desc , r ibed in  paragraph 2_34 c l .  l , Iake  sure
there  is  su f f i c . ien t  o . i l  in  the  , r . . i " - .

Loose s ty lus  in  sp ind le  o f
tracer valve

Be sure  the  s tem o f  the  t rac ing  s ty lus  i s  sea ted
f i rm ly  and t igh t  ins ide  the  t racer  va lve  sp inc l le .
l lake  sure  the  se tscrews are  t i sh t .

Trac ing  too  s lowly Tracer  ou t  o f  ad jus tment Read jus t  the  t racer  va lve  as  desc , r ibed in  para_
g r a p h  3 - 3 1 .

Hydraulic power unit not
adjusted proper ly

Readjust the hydraulrc power unit  as described
in  f igure  4-2 .  Check  fo r  d i r ty  s t ra iner  in  hvc l rau_
I ic  power  un i t .

Air  in  hydraul ic  system Bleed the hyclraul ic system of al l  trappecl err
as  descr ibed in  paragraph 2_34 c l .  N1ake sure
therc  i s  su f f i c ien t  o i l  in  the  "u=G- .

f 'o re ign  mat te r  in  hvdrau l i c
s ) ' s tem

Clean the  sys tem as  descr ibec i  in  paragraph 4_3.
K E O P  O I L  C L E \ N  A 1 '  . \ L L  T I N I E S .

I\mp in h1'draul ic po\r,er
un i t  de fec t ive

Check  the  pump fo r  ev idence o f  b ind ing ,  u ,ear ,
o r  d i r t  c logg ing .

Hydrau l i r .  o i l  too  c .o l r l C)i i  temlterature shoulci be be.twei,n 90o lrnt l  l20o I, .
fo r  op t in run l  opera t ion .  , \ l l ow the  hydrau l i t .  I )ower
un l t  to  opera te  fo r  : rp i t rox imate l l .  on i ,  hour  p r io r
to  per fo rming  t rac ing  o l te ra t ions .

lnadequate  lubr ic . l i t i on  anr l
marn tenancC

I le fe r  to  l ta ragra ; th . l -2 .  I lenr t , rnb t , r .  thc  s l i r l t ,
assembll '  \ ' IUST' lre lultr ic.aterl  t f tcr t ,r ,c,r.r .
4  h o u t ' s  r t f  o y r t r l r t i o n ,

[ : s r '  ] l o i t i l  \ , ' t  l r r t ' i t t ,  ' , S . '  
( \ l o b i l  ( ) i l  ( . o . )  l n . r l r . r r u l i r ,

o i l  i n  t l r t '  h - \ , r l l l r u l i r '  1 l o u . t . r .  u n i t .

. \ r l j u s l  g i l r s  l r s  t l t , s c . r i l r t . r i  i n  1 ; l L r r r g r . : t l r i r  . i - i .
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T o b l e  4  l .  T r o u b l e  s h o o t i n g  C h o r t  ( S h e e t  2  o f  3 l

Troub le Probob le  Couse R e m e d y
V i i t ' i l r t i o r r  l x ' t $  ee r l

l e m p i l t t e  r t t t t l

muc rh i ned  p r t r t

I t tu r r ,1 . r t . r '  r . t t l i us  o1  s t .1 ' lus l l r f t  r  to  p r t r r rg r r r l r l i  l i - { .

L r t t l r t ,  r ' r r  r l i l r g t '  s y t t , t , i l  t o o  f r r s l l l t , f e r  l o  p l t r i l g r i r ph  i i - l ) 2

L r r o s e  l i n k l r g t ,  l t e t r v e r n  t r l r r ' t

l n t l  t ' u t t i r r g  t o o l

I l r f t . ' r  to  " loose I ink l rg t " '  on  1 t : rg r '  .1 - l )

' l  
e t n p l l l r '  r r o t  i t t , l r l  s t , r ' u r t , l r

o n  t e t n p l l t t t  r a i l

l ' i t < l t 1 e n  t h e  t r r t r p l : i t r , , ' L l r t r r l r s  s e r . u r t , l t

hr tpn4r t :  l '  g i l r  l t t l  j us tn ren t l le fe r  to  paragraph 4-7

lnact 'urrr: ies in nrachine

tool

C lheck  the  mach ine  too l  car r : fu l l y .  I ) re t : i s i r . rn

duplicating can onl l '  be rrc:r.omplished i f  your

rnachine tool is acc'urate.

Excess ive  leakage

of  t racer  va lve  or

c yI inde r

Loose hose connect ions T igh ten  a l l  hose connect ions .  T igh ten  a l l
pipe plugs and f i t t ings.

Defer:t ive seal Refer co the exploded views in Sectlon V and

replace any defective seals.

Tracer valve fai ls

to trace

Clogged hydraul ic l ine Check that hydraulic oil is f lowing through
the system. CIean the system if necessary as
descr ibed in paragraph 4-3c.

Pressure and exhaust l ines

reversed

Make sure the hose assemblies between the

tracer valve and hydraul ic power unit  are
properly connected. Reversing the pressure

and exhaust l ines may cause hydraul ic bind in

the system.

lmproper gib adjustment Refer to paragraph 4-7.

Contaminated hydraul ic oi l Filter or replace ure hydraulic oil. Refer to
paragraph 4-3c.

Ai r  in  hydrau l i c  c i rcu i t Tighten al l  f i t t ings and hose connectigns. Rleed

the systern using the two bleedt rs on the top

of the cyl inder.

Meter ing  va lve  in  fu l l  c losed

pos i t ion
Open the metering valve Lo i ts normal operating

Dos i t ion .

S lugg ish  opera t ion

t racer  va lve

lml;ropr.:r l -r t 'draul ic oi l Use Mob i l  Ve loc i te  "S"  (Mob i le  O i l  Co. )
o i l  in  the  hydrau l i c  power  un i t .

I l v t l r . r u l  i t  o t  l  t oo  t ' o I t l

( ' o n t l t n r i n : t t r . : c l  h l r l  r l t r r l  i t ' , r i l

Oi l  te rnpera ture  shou ld  be  be tween 90o anc l  l20oF
for  op t imum opera t ion .  A l lo*  the  h1 'd rau l i c  power

un i t  to  opera te  fo r  approx in l r te l ] '  on( '  hour  l ) r i ( ) r
to  per fo rming  t rac ing  opera t ions .

Ik , fe r  to  puragray lh  . l -3c .
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T o b l e  4  l .  T r o u b l e . s h o o t i n q  C h o r t  ( S h e e t  3  o f  3 l

T r o u b l e Probob le  Couse R e m e d y
I , .  r t ' ess ive  ncr isc  in
h v r l l l r r r l i r '  l t r t u ' t ' r  r t n i I

I " o r r , i g n  r u l r t t t ' r  r t r  i t r t l r r r l i t t e s
i t r  h v r i t ' : t l l i :  r i l

I l t , f t : r  t o  1 ;e r l g r l t p l r  . l - 11

(  i i t l t . r 1 l { ) l r  -  i r l r e l c r l r l t t r ,  s u 1 t 1 l l 1 '

o f  o i l  i r r  p u n i l r

I l t '  s u t ' t  t h e l t ,  i s  t h t ,  i , o l l ' r . , , 1  i u l i ( ) u n t  o f  h r . r l l a u l i , ,
o i l  i t t  r r , , s t , r v ( ) i r .  l l r ,  s u r c  t i t t  s t l l r i n t , r  i s  r , l ,  1 1 y . 1  .

\ ! " r t ' : r ,  f l t L r l l r '  r r t .  r l i r . t . f "  r t , l i t , f

r ' : t l  v t ,

I l e  s u r e  t h l r t  t h r  | ) r . r S S U l ' t , r . t . l i t . f  v a l v r . i s  t . t t , r r t i
l r nd  f unc t i on i  ng  l r l op t , r l l ' .

[ ) i , f cc t i ve  punr l r Che lk  the  o l . re ra t ion  o f  i l re  l )uml ) .  I lep lacre  i f
de fec ' t i ve .

l ,oose pi lre on intake sicle
of pump

f  igh ten  p ipes  on  in take  s ic le  o f  pump.

Electr ic  pump motor
sta l ls

Defec t ive  motor I leplace motor i f  defective.

Hydraul ic pressure sett ings
too high

Refer  to f igure 4-2.

Hydraulic pump frozen Replace pump if  neceBsary.

No oi l  pressure out
of hydraulic power
uni t

Pressure hose assemblv
pinched or  co l lapsed

Check the pressure hose assembly and repair
i f  necessary.

Worn, faulty or dirty relief
valve

Be sure  the  pressure  re l ie f  va lve  is  c lean and
functioning properly.

Defective pump Check the pump and replace i f  necessary.

F J 9 - 1 r 4 5



se ct ion y
repair parts f ist

5 . I .  I N T R O D U C T I O N
5 - 2 .  T h i s  s e < ' t i o n  c o n t r r i r r s  e x p l o c l t , c i  v i e u  i l l u s t r r r _
t ions  and rep l i r  p r r r l . s  l i s ts  t i . r l  t l r c  S t , r i t . s  l l i r r . k
L i r t h e  T r a c e r  A t t i r c h m e , n t .  I t t , n r s  I i s t e r l  a s  , , ( l o u r ' 1 "

in the l>art Number colrrmns rnu\. lx, prot:ured fr.om
standard  commerc ia l  sour ( ' ( i s  o r  c i i re r , t l y  f ronr
f ' rue-Trace.  For  i tems not  manufac tured  by  . I . rue-

f 'race, the manufacturer 's plrrt  numiter has ber,n
included and the code letters for the manufl tc-turet. 's
are  l i s ted  in  the  Mf r  co lumn.  Co i le  le t te rs  ass ig .ned
to manufacturers are as fol lows:

TO INSURE I )RONI I )T  AND , \CCLI I I . \1 'F ]  SF,  ITVICI ] ,
Ti{E FOLI-OWING INFORIU.\TION IUUSl'  . \ I ,SO T]Ti
GIV I iN :

(1 )  S ta te  exac ' t l1 ' ,  quant i t l '  o f  eac 'h  l ta r t  and
per t  nurnber .

(2 )  S ta te  de f in i te ly  whether  the  par ts  a re  to
be sh ipped EXPI IESS,  FREIGHT,  o r
PARCEI ,  POST.

NOTE:  A l l  new and repa i red  par ts  a re  sh ipped
F.O.R.  E l  Monte .  Ca l i fo r .n ia .

5 - 5 .  P A R T S  R E T U R N E D  F O R  C R E D I T

5-6 .  Before  re tu rn ing  an1 '  par ts ,  wr i te  a  le t te r  to
the  company g iv ing  an  exac ' t  l i s t  and descr . ip t i , rn
o i  the  mater ia ls ,  whr '  1 'ou  rv ish  to  re tu rn  them,
r r 'he ther  fo r  repa i r ,  c red i t ,  o r  rep l t rcement ,  and
a iso  the  N loc ie l  No.  and Lo t  No. .  o f  the  e( lu i l )mcnr
f  ronr  rvh ich  the  par ts  were  ta l ie  n .  I f  r ru thor i  t r .  i s
g ran ted  fo r  the i r  re tu rn ,  t ranspor t l r t ion  c .h r r rg t .s
nrus t  be  prcp l id  and the  Senc l t  r ' s  n : rn ro  n l r rk t ' t l  on
the  ou ts id t '  o f  the  bor  o r  pu t -kage.

5 - 7 .  P A R T S  R E T U R N E D  F O R  R E P A I R

AL
BOST
CL
COL
COM
ES
FR
GITS
LZ
MIN
PK

PN{H
PT}R
RUB
SHK
SRT
Tts
TIN
TRTI
TLI]'
$7H

Alemite Co.
Boston Gear Works
Carr Lane lt{fg. {-o.
Manitrol, Div. of Perry-Fay Co.
Commercial Items
Elastic Stop Nut Corp of America
Flick-Reedy Corp.
Gits l lros. N{fg. Co.
Lenz Mfg. Co.
Minnesota Rubber Co..
Parker Seal Comp,

Div. of Parker Hannifin Cor1r.
Paul-Munroe HydraLrlics, Inc.
Purolator  Products,  I r rc .
Rubbercraft Corp. of Calif.
Shakeproof Locku'asher Co.
L. S. Starrett (.o.

Thomas & Betts
' l ' innermln 

Proclucts C-orp.
True-Trace Corp.
futhil l  Pur.rp Co.
The $/eatherhead (-r.r

r l f  l h t - ,  n l r u r t , l t l u t t ,  so  t h l r t

u  hc ' n  o r r l e r i ng  p : r l - t s :

\ k r t l , l  \ o

Scr i l l  No.  .  .

i t  r v i l l  l t t . ; i v l t i l r r l r l l  t o  \ r r r . . l

L o l  \ o .  .

{  S t i r r r i p l t l  o r r  S l i r l , ,  . \ s s r

fr l t '

: l t i ( l

i t r r \

q rl l

5 - 3 .  O R D E R I N G  P A R T S

D - 4 .  I l e l i c i  t h e s r -  i n s t r u ( , t i o l ) s  l t t , f o r . t , ( ) f ( i r  | i l l g  l ) r r r . l > .
i " i l l  i n  l h t  f o l l o w i t r g  i n f o r r r r l r t i o n  t i r r  t h t  i ) h , ) t l r g I i t t ) l l

3 9 1 2

J - e .  \ \ ' l r r ' n  l ) i l l ' t s  a r e  r t ' t u r n e r i  t 0  t h r ' ( ' . ) n r J ) : l l t t .

t ' t ' p l u t ' .  t r ; t n s p o r t . r l i o n  t ' h l r r g c , s  n t r r s t  l r r ,  p r t , p l t i i l

t h t .  S l n r l t ' r ' s  n t u t r t ,  n t : r r . k r , r l  o n  t h c  o r r t s i t i t '  o f  t i r l
( ) r '  i ) : r (  k l t l { ( . .
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( - t ) r n

l r

I ) x

(  ( ) r : i
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l , {  . r r r r ! .  i  i , : . - :  1 -  l , ' . : r . l \ l  l t , )

* . r : i r l r ,  I ,  .  : . , , 1  1 l  . l : .  l x  . . ' 1 r , 1

N i t ,  . ' i , ' : , i  ( l  n  ) i l , l )

\ 1  i r 5 l r (  r , 5 (  . r ,  ( 5 1  r t - ( ) - S r . 1 l  ! ' r  , i i - 0 1 ) l  s )

S r  r t r r ,  \ i ,  r . ,  1 , r . r i  l i , 1  ( ; 1 t t , . j l  i , ! ' x  j i  s )

5 r  t  : L  r - , . r . ,  i j ,  r > , , ,  - N . i , r i  ( , , 5 .  , l  \ ( . : i :  . / n t

h . r 1 .  l l ,  s  (  , " ,  I

5 1  1 r - \ \ ,  t .  r 1 .  i l , , :  : , r ,  1  l .  . l f . . . r l  _ \  )  i )

5 ,  t t - r . . ,  ( . , , P - 1 i , . . .  \ ( ) ,  ( l i  " l  l r j  \ ( .  \  ) / r )

5 . r c , . \ ,  C r 1 > ,  1 i , ' r  S o t  ( r r  l r , - l b  : . i 4 .  x  l )

N L t t ,  l l L ' \ - . I . i r L  ( J / 5 -  i ( ,  \ ( - )

S t . t  S r l t - u , ,  C ) \ i r l  l r o l u t  ( N v l o k )

5 r  r t ' q ,  T r L r s s  I l , l  ( r , : -  l 2  N ( ,  x  l r ' - 1 )

S !  r ( ' \ ' ,  O ; r p - l i c x  S o ,  ( l  / . 1 -  l ( )  N C  \  l )

. S c r e [ ,  C a p - l l c x  S o .  ( 5 / l ' , - l r J  \ C  _ r  l - l i { )

S e  r e s ,  V a l v e  - . \ r 1 . j t r s t i n 1

P l a t e ,  l v J o u n t L n {

K n o b ,  N { i c  r o - - { c i j u s  r  L n g

S l i d e ,  A d j u s t i n r

L a b e l ,  M o d e l  N o .

P l u g ,  P i p e  -  H e x  S o L  ( l / 8  N p T )

C o n n e c t o r ,  P i p e  (  l / 4  T  u b e  F  l a r e l e s s  t o
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: r .  I . ' i gure  6-1  shou,s  the  meaSuren len ts  f l ra t
should l tr ,  macle on the lathe n,hen orciering a Lathe' I - rucer  

- . \ t tachment  fo r  a  sper , i f i c  la the ,  o r  when
( 'o l l ver t tng  u  La the  ' I ' racer  

A t tachment  fo r  tu r re t
l a t h e  a J r p l i c , a t i o n s .

b .  F  igure  6-2  sho* ,s  a  tn ) ica i  ins ta l la t ion  o f  a
X, Ia rk  Ser ies  La the  Trac :er  A t tachment  on  a  tu r rc t

sec t ion  V f
turret lothe oppficqtion

l l r t h e  .  N o t c  t h u l  r i  h c n  r r d r l i t i o n r i l  h , , i g l r t  i s  r . i , r 1 u r r t . , t l ,
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' i ' he  

1n- rsh-y tu l l  r 'on t ro l  on  thc  re lno l ( ,  r ( , t r l ( ,1  s l tu t_
o f l  assent l - ) l v  i s  r .onnerc te r l  to  t .h t  r r , t r r r r , t  sh i r l t  o r r
the  t racr , r  va lve  so  tha t  the  v r r l vc .  n ra .1 .be  oper ra te r l
f rom the  f ron t  s ide  o f  the  la the .  The rcnro te  meter_
ing valve is connectecl in the C.2 h.vclr lul ic l ine be_
t$,een the cyl incler and the tracer valve ancl is used
in  p lace  o f  the  meter ing  va lve  on  the  a t tachment
cyl inder. For this appl icat ion, the meterrng valve
on the cyl inder is furned to i ts ful l  open posit ion.
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