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PARTS REQUEST FORM 

YOUR COMPANY NAME: 
STATE/PROVINCE 
YOUR NAME 

PHONE # + EXT 
FAX # 

MACHINE INFO: 

MODEL MMBER 
YEARMa.DE & 

PARTS REQUESTED: 

PART# DESCRIPTION 

PLEASE INCLUDE COPY ( S )  OF THE PARTS =WING EROM THE 
WWWAL AND CIRCLE THE PARTS NEEDED 

FAX PARTS REQUEST TO (800) 862-2740 
E-MAIL PARTS REQUEST TO: --corn 

T-S; KBC MACHINERY - MICHIGAN 
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1 VA--T $Eg Specification 
I 

*%#i%m ($3 / e% 
IkB4$32lTjE@f 
Z%kS,%h 

,',A% =m 

Spindle speeds Range r.p.m. 

aull feeds . per Rev. of spindle 

Motor H.P. 

c.*R (ZZ) 1 overail width 1 87% 94% 2230 2408 

Overail height 

D.I~WSZZ*~BW~%ZZ (B~J- -B~)  1  able to spindle gage line(min- maw) I 0 -  18% 

4 5  2 ( I - )  Head 45' inward(min- maw) 

l icii&E% I Floor area occu~ied I 88i05l x 80 1 2 9 3 6  x 1 2 ~ 1 5 1  x 20121 

80 - 2720 r.p.m. 

80'h I - 2045 1 
8 .4* (3?&1 1 Overaii depth 

0-466 

G.s3i%VPtiQ 4 5 .  A%B%-mtk2ES (Sib-Sjt) Head 4 5 -  out ward(min- max) 

1 %Fifa% 1 Case space occupied 55'h X 5 8  X 76 11410 X l ( 73  X 19401 

0017 0032 . 0053 

63% 1 1620 

0 - I I 'A  

- --- 

Net weight 2194 lb)  2223 lbr:50kg 1010kg 

1 Cross we~aht 2972 l b  3001 lbl 1350ko 1 1363ko 

04 . 08 . 13 

- 

0 - 285 

F.Ed33iESQ' WIXti3@S$JEZ2?2 (5~J--SIA 1 Head 90' (min - max) 

9-21 

Basic Machine 

2 

- 9  171-482 

228 - 533 



1 VS-T Specification 

*& SPEClFlCATlONS 

I R ITEM IN ...- 
I i S t f  E Table length. . . . . . . . . . . . . . . . . . . . .  . . 4 2  

I(Stta'P:*ic;iTtz Longitudinal travel(X) . . . . . . . . . . . . . . . . .  2 9 ' k  

Itff;Z~P$2'C#Z<M2w&$2Sa, Lang~ludtnai travel (with power feed unltj . 26a4; 

I t T t l l Z l i i i Z  Crbss travel(Y1 . . . . . . . . . . . . . . . . . . .  1 2  

IfitLTZLfiiZ Vertical trave! of knee(:! . . . . . . . . . . . . . . . . .  1 6  

A P  Z3 A. 0,ierall height . . . . . . . . . . . . . . . . . . . . . . .  80% 

B.e%(%!%) B.Overal1 depth . . . . . . . . . . . . . . . . . . . . .  6 3 %  

C . f - Z ( Z & )  C.Overal1 width. . . . . . . . . . . . . . . . . . . . . . . . .  87Ya 

. . . .  O I < S ~ ~ Z ~ i 9 ~ E f i S € S ( i i I ~ - i : A )  D Spindle nose t a  table m i n  0 

rnax 1 7 %  

. . . . .  ~.ABB&W45'IUBb;%Y1Etll(i,l\-.ftA) E. Head 45' inward rnin 0 

rnax 1135 

. .  . . . . . .  ~.188390'4Xs,S);%Yldf56_1ii,l\-1A) F.Head 90' : m l n  6 %  

max  1 9  

G %~39jfQ145'9~bi~MdtI€P(ttl~-tA) GHead 45' outward. . , . . m i n  9 

max 2 1  

Spindle speeds- 8 0  1 3 5  2 1 0  3 2 5  6 6 0  1 1  1 5  1750  2 7 2 0  (R.P M.) (60Hz) Spindle taper-R-8 or N.S.T. =30 
Power feed p e r  spindle revolut ion - .0017 '  , 0 0 3 2 -  0 0 5 3 "  (.04 . 0 8  13mrn) Qu i l l  travel- 5 -  ( lZ7mm) 
Special Accessories: Coolant System 

Motor-  2HP 
Power  Longi tudtnal  Feed 

Net  weight. 2100 !b5 1997 kgs! 

X W e  r e s e r v e  t h e  r i g h t  t o  modify  and i m p r o v e  o u r  products .  

k% E! Basic Machine - 
fi 



1 i/2 VA-T 3E# Specification 

E s a + g  Specification of head 

%$$is% ( $$/S% ) Spindle speeds R.P.M(G0 cyc! 

%$$+st@as%m Power feed per sprndle remluton .W17" .W32" ,0053' (.04 .08 .13mrn) I 

$% f Weight-1E3 Ibs. (83 kgs.) 1 

;W8[3 Head 



1 VS-T $..a Specification 

. . . . . . .. . . . 
PDSITION OF MOTOR UNIT 
WHEN SWIVELLEU THRO'lBO' I 4-74 

3 5  SPACING COLLAR 

' IS?-'I 

Specification of head 

1 $ 3 )  Spindle speeds R.P.M.160 cyclesi60-4200 (Infinitely variable1 1 
f M-U$32BB;S%S Power feed per spindle revolution .OQ17" .0032" .0053" 1.04 .08 .13rnrnI 

f@%TLHB. Spindle taper R 8 or N. S. T. # 3 0  

/ f %#&%kZ%fi.E Quill travel-5" (127rnrnl I 

1 .53.3hPn: H. P. of Motor - 2  I 

$3 Head 
8 



1 VA-T 1 1/2 VS-T $$ Installation 

E 2200 lbs.(997kgs) 

This machine weight approximateiy 220C 

lb (997kgs) 

METHOD 1 

Inser t  5 / 8 "  -11NC eye bolt in tapped 

hole. Ensure  bolt is fully secured be- 

fore lifting. I t  is advisable to swivel 

head before lifting machine. 

METEOD 2 

Use rope  s l i n g  as i l lustrated.  Insert 

pads of soft - cloth between rope and 

machined edges. I t  is advisable to tilt  

the head before lifting machine. 

@s;tsi&!l Handling 
a 



11/2 VA-T 11/2VS-T 3s Installation 

1. @aE-BzGJ%!**n%% 
1. Remove rust preventative before moving any slideways. 

2 .  E3EB#UAiZ88!?&6Bgj@!$*2 ESBt&4Lf%CAt8;% 

?&*%*Z# 

2 .  T h e  coating is best removed by using paraffin applied with 

a clean brush. When the coating has softened, remove with clean rags. 

3 .  CAj!&~Zj!&j~?#j~E% 7 &5z~3~~s6'9jM?3~~fB 

3 .  Oil or grease all lubrication points. Refer to the 

lubrication section of this manual P.29 To P.32. 

El 3 2 ?Z Z Cleaning 



1 1 , ~ ~  VA-T 1 1/2VS-T $-g Installation 

'A'R 3 'A' DIMENSION 

Table size Plain mach ine  

87%' (2230rnrn) 

g 4 %  ( 2 4 0 8 m m )  

E:-WfigH Floor Plah 
I I 



P V A-T 1 1/2 VS-T $ Z Installation 

Shim 3% 

Ideally all milling machines should bi: bolted to a concrete foundation. T h e  machines 

however should be placed on a solid level floor or  anti-vibration pads to prevent any 

rocking movement. 

ZZt$k% 
PrJWER SUPPLY 

a) Check motor voltages against supply. 

b) Ensure  that the supply is connected to comply with the local safety regulations. 

Note the Head switch has NO overlmd protection, when a contra1 panel is not fit- 

ted. 

Stt! &L . Z-EGk% Foundation-,Power Supply 



+-# -f: 
1 VA-T 1 VS-T k s  Installation 

i& a Foundation pbw 

~ 3 g a Foundation Structure 

?6'(16rn,n)L350mrn L 

t&~ Foundation 



1 1/2 VA-T 1 1/2 VS-T 2 $$ Installation 

1. R7JiTB&?ZIt+~l~ kOkbZj% 1. Putting levels on the table as illus- 

trated. 

2. @g7kY-C$i A . B B & T  gf t%@ 2. Check the level A and B.  The al- 

0.06mm/M. lowaxe  approximate O.OGmm/M. 

3 .  ~ ~ ~ ~ ~ k ? ~ ~ ~ &  7 %%%%.%?El 3. Putting the shims under the bad if  

%%#$ necessary, lack the anchor bolt. 

7f( T $2 IE Leveling 



1 VA-T 1 VS-T 3 $i$ Installation 

To set a milling head square to the table two methods are available: 

I. Using a large 00' setsquare mounted on the  table, align faces with square. 

11. An indicator mounted in a spindle nose trave!ling in  a 4 %  ' radius. 

I t  is important that each axis is set separately and locked. 

&4 %2 $3 ASiE Initial Setting 
7 5 



RRBasic Machine 
17 



1 I/- VS-T B E  83% %4 Legend 

% Basic Machine 
18 



1 VA-T T%$$EBIgj?i Legend 

~a?gs&Eiz@ 
Spindle brake and lock 

rnssxaam%%Js 
Belt shifting and 1 
tension control 

Back gear selector 

Quill feed handle 

Z~~6lS%~JBi 
Feed reverse 

Fine feed handwhesl 

Feed engagement 

lever Dial indicaior rod 

Spindle 
Quill 

- 
SB Head 

19 



/- Alignment referance 
Z 918 face 
Splndle 

- 
?gE[J Head 

7 0 



$g {$ Operation 
I .  Starting. Stopping 

1 V A-T 

~j@$lJSB.EiBE 
Spindle brake lever 

E%ilH.M 
Forv/ard/o%/reverse 

switch 

1 VS-T 

iEW/f9lt/E@2%llH Ka 
Forward/Oti/reverse 
switch 

?E@~'I*i%E!BE 
Spindle brake and 

lock lever 

Starting - 

1) Connect power. 

2 )  Turn  switch to required position 

(Forward or Reverse). 

Stopping 

1) Stop feed. 

2 )  Turn 'switch to "off". 

3 )  Turn spindle brake lever to 

"brake" till  spindle stop. 



%& NEUTRAL 

a) %&'~f%&Bkk%f*$&% a) FINE HAND FEED 

I . %l%$&9?&kk%m#j 'A' 1 . Disengage Auto Quill Feed 'A'. 

rr . 16 'C' z?$*!+&(Z!?fs )ni3 H . Locate 'C' in mid (neutral) po- 

l l  . @@Bk2@%ll@ 'B' IFL.BB~~& sition. 

N. &Gawsk;nu 1 apqH+s 0 . Engage Feed T r i p  Lever 'B'. 
N. T h e  Quill is now under hand- 

R@%U 
wheel control. 

b) Bmz#2&~+*% 
f h%3L@E$ 3 / 8  "(9.5mm) (t$$+ : 
5%) 

I . BS?BRZBZtG'D' 
II . a~x-+tznzr3 'E'EFft3?2E 

EE 0 

m . #EBBr&'JBk2%r&'J+W.A' 

(.5BZblt 
N. E B Z $ k f  EBlW ' F . S W Z k 2 t  

V . & ; ~ S ~ A ~ J ~ % I I B  ' C ' Z Z i E U A  

6 l o  

Vl . ;yjim%kSB?TRB@ 'B' EEE&3nB& 
M .  zrt',gEgaPqq?$ ~ B ; S  

b) AUTOMATIC FEED 

Maximum loading 3 / 8 "  (9.5mm) 

dia. dr i l l  in steel. 

1 . Ensure quill lock is off 'D'. 

II . Set micrometer dial to required 

depth 'E'. 

0 . Engage auto quill feed 'A'. 

(when motor has stopped! 

N . Select feed rate 'F'. 

V . Select feed direction 'C'. 

VI. Engage feed tr ip lever 'B'. 

W .  T h e  Qui l l  is now automatic 

feed. 

N0TE:Do not engage quill feed 'A' over 

3000 R.P.M. 

3 3 Head Controls 
22 



1 V A-T 1 V S -T #% 4% Operation 

3.  T. t? * 
3 .  TABLE 

1 .  Bz@E%.%&@2Ba 0 

Clamping the saddle knee sl ide.  

@ae , % a g m e h ~ P T  7 

~ ~ ~ e ~ z i ~ ~ ~ r e * @ %  0 

Moderate pressure is  sufficient. E x -  

cess pressure wil l  cause distortion 

and make the table stiff to wind. 

2 .  @21{F3%$i5@Fn72%B 
Claxping the table saddle sl ide.  

QZ5$? R ~ Z b 9 E b E P ~  
Moderate pressure is sufficient. 

3 .  ESWEb%%BtB3 
Clamping the knee column slide. 

n 2 4  9 Hi@tb38bRPF 0 

Moderate pressure i s  sufficient. 

I --. 
ON ae EbE+ Clamp 

; r@f- 4 
BilBL* Clamp 

#!4 # E WU Machine Controls 
7 .? 



11/2 WA-T 11/2VS-T  operation 

4 .  SWIVEL TURRET 

a) HQZtliS i%%DlEi@t2 

a) Use  spanner and unlock the 4 bolts. I" 
b) Index to t h e  r e w i r e d  setting. 

C) Lock the .  4 bolts. 2 

5 .  f@kbE?2833 
5. MOVE RAM SUDE - / 

a) i%%rnZElZE?E 0 

b )  $~$~E%~IE?EF~~%Z.~KLZ~ 
C) n a  t ~ E E Z ~ ~ ~ E + E )  
a) Loosen two lock levers. 

b)  T u r n  the handle to move the s l ide  

to the desired position. 

c) Tighten ,  tightening the r e a r  lock 

lever first.  

& % @ $11 Machine Controls 
24 



1 VA-T {$ Operation 

1. EGrGGS 
1. SWFU'EL BELT H3USING 

-=az%%E 'A' ( %2?&2k%YJ I .  &*- 
gnmnsa) o 

n . ~@zAsltBB 
a .  $~WEE!Z@#B?%~BXB~€@@JZ 

$at%2tEiE633% 

I . Slacken three Locking Nuts 'A'. 

(Retain sufficiently to stop binding) 

11 . Swivel to required angular setting. 

. Tighten three Locking Nuts; be- 

f o r e  finally securing, run spindle 

to give correct spline alignment. 

N0TE:Incorrect spline alignment can be 

caused by unequal tightening of 

the locking nuts ' A '  causing 

varying stiffness of the quill feed 

which can be felt through the 

sensitive feed handle. 

2 .  4a348 
SPINDLE BRAKE 

21 9 Brake 

' f  
M0ff -~-j?=f?=f; 

/4 
3 i d 9  Brake 

35 3 $9 $11 Head Controls 



1 VA-T Operation 

3.  g - ~ ~ ~ t 2 ~ ~ ~ E ~  
3. QUILL SENSKIVE MND FEED 

I . Z4tW$*1%4 
ll . % S f  t S t i 2 l  
m . m+ttijiizgaizans+ 
I . Place the handle on t h e  boss. 

II . Select  t h e  most suitable posi- 

tion. 

1 . P u s h  home unti l  t he  locating 

pin engages; 

5. z E  2% CMNGE SPEED 

4.  ~&gj?g ( ?52?$%fFk,Eg) 
4. SPINDLE SPEEDS 

a) Change Speed Within Range 

I . Isolate machine 

I1 . Slacken 2 motor lock levers 'A' 

t T % & % W S J  
+*CK GEAR 

A 
El . Slide motor forward. 

N . Position bel t  on appropriate pul- 

1115 1 7 s  2720 
(Stop motor before changing speed!. I 

leys. 

-- i€%@%! 
DIRECT 

V . Slide motor to the  rear  to tension 

vee  belt. 

VI. Tighten  2 motor locking levers 

- 
59 3 @ $1 Head Controls 

26 



b) y?ElbBe'@ 
b) Change Range. 

1. q$dtbf Z72PUPUI3 : 
I . MEjI ' B ' B Z  off a 

n . @p.W . c ' @ L ~ % E E B @  ( Z G  
8 = 

Z$$Bra+iE 1 
m . Mwg ' B ' B E E S  

1. 1 FROM . Switch DIRECT 'B '  TO to OFF. BACK GE4R DRNE: ac e 

H . Move lever 'C' through neutral to X E ~ ~ Z ~ = P ~ J J ~ ~ ~ + ~ C ~ ! Y L ~  ! 
LOW. ( T h i s  r eve r ses  the spindle DO NOT CHANGE RANGE WHILE 

THE SPINDLE IS RUNNING 
rotation). 

. Switch 'B'  to LOW. 

2. % q & 3 ~ & % ~ z ~ t ~ E 3  : 

I . MI1 ' B ' B E  off a 
7 - E  H . ?@afF *~$sj&2EgmgB Lever  

m . R ~ + ~ I ~ ~ ~ ~ E I Z ~ B I Q B ~ Q E  
l t o  

N .  t%BW ' B ' f % E & B o  

2. FROM BACK GEAR TO DIRECT DRIVE: \\- \ 

- I I . Swich 'B' to OFF ' TmNELiTRAL 14;fLOW 

II . Move lever 'C' through neutral to 

HIGH. 

fl . Rotate spindle by hand unti l  the 

clutches are  felt to engage. 

N .  Switch '8' to HIGH. 

S EB E 511 Head Cont rsls 
2 7 



1 VS-J E{+ Operation 

3 .  Z E f  f&B+BB% 
3 .  QUILL SENSTTIVE HAND FEED 

T . iz +#fiF?%@k a 

11 . iEBSE2fZE a 

m . ss>;l?tixzarzww 

I . Place the handle on the boss. 

. Select the most suitable position. 

. P u s h  home until  the locating pin 

engages. 

Z E  ( dZ$bE@6rPq%S ) 

4. SPINDLE SPEED ( C h a n g e  only w h e n  

4 .  sp.indle i s  running) 
<. 

b)  Change Speed'  Within Range 

1 . Star t  spindle. 

11 . T u r n  handwheel  'A' to  select re- 

quired speed. 

C h a n s e  on ly  w h e n  sp ind le  is run- 

ning. 

I %t7 ,J v,T"ige 
D O  N O T  C H A N G E  SPEED 
W H I L S T  SPINDLE H A S  S T O P P E D  

3 Head Contrsis 



1 VA-T r9iB Lubrication 

N0TE:Failure t o  lubr i ca te  "Qui l l  bear- 

ings"  a t  3 c a n  r e s u l t  i n  t i g h t  au i l l s  

a n d  pa r t i a l  s e i z u r e  of a u i l l  i n  housing. 

I FREQUENCY 1 LUBRICATE 1 LUBRICANT I QUANTITY I AT. 
I 

33 3 Head 

SZR2k 

Twice Weekiy 

SSR2k 

1 T~vics Weekly 

Vactra Heavy-Medium 
+ l6il  R53 d W 1 D 1  

S.AE. 10 or 10W tight Pulley Cam 

%MB%/Bbd.$iESi: 

5 $4 

Spindle Bearing/Ouill feed 

WbifX%% 
Quill Bearings 

+Brg:'1 R53 
Vactra Heavy-Medium 1 

5 Drops 1 

S.A.E. 10 or 10W Light 2 

q86il R53 
Vactra Heay-Medium d~ 7% 

I.A.E. 10 or ,OW Light 1 Too-UD 3 



1 V S - 1  XZJ ;g Lubrication 

m ff m 
FREQUENCY LUBRICANT 

# &IZ@ P.53 5 - 1 0 1  1 
Vactra Heavy Meliurn 

Twice Daily Quill bearings 

&XB% I I 

?Zi!-%r M%$5% ( %i7LZ?m?T 2") cblZE;il R53 5 % 
Weekly Drawbar splines:rnove quill down 2") Vactra Heavy Medium 5 drops 3 

S.A.E. 10 or 10W Lioht 

( ~ t & t ~ ~ a $ )  
Twice Daily 

(When feed is in usel 

NOTE : F a i l u r e  t o  l u b r i c a t e  " Q u i l l  bearingsn a t  1 can resu l t  i n  .tight qu i l l s  and 

p a r t i a l  s e i z u r e  of q u i l l  i n  housing. 

*4%hnilT;?& 
Spindle Down Feed 

S2D Head 
30 

Vacrra Heavy Medium 

S.A.E. 10 or 10W light 

d $9 
FREQUENCY 

~ = I E H - ; X  
( I E ~ T B H T ; ' )  

Every 2 months 
(01 normal use) 

ilil f t  m 
LUBRICANT 

R ib 

Grease 

Sl ?% 
LUBRICATE 

7%71&1 

Back gear 

bP 1% 
Top-up 2 

L f 
QUANTITY 

tern-%a 
Equivalent of 
1 teaspoonful 

ilil%K% 
LUB. AT. 

4. SE : 8 1 ~ i ~ m e ~ s ~ z m  
- L O ~ B ~ { % ~ + ~ $ B U ~  o 

N0TE:Before greasing put gear 
lever back to 'LO' 8 keep 
spindle stationary. 



1 VA-T 1 1/2VS-T Lubrication 

I 
FREQUENCY LUBRICANT QUANTIi? 

Shell cornea 01 41 
Mobil X 2 -z7x 

SXSIi1981 Socony Gargoyle Vactra No.2 
One Pump 

Lead Screw 

Weekly 1 @ 1 "Sunoco' Wavlube #80 1 - = -- m is I 

Centraliced Lub. 

Pump Daily 

SZBB%rn& 

1 Knee ~ o i u m  ways One pump 
Shell Carnea Oil 41 

Mobil X 2 ilBn s %r 
Twice Weekly Eievatinq Screw Soconv Gargoyle Vacira No.2 5 Shots(0il Gun) 

Basic Machine 
0. 

Fz.?z-If%*%%% 
Saddle-Table Ways 

El% - %PZE#ii 
Check Level I Saddle-Knee Ways 

'Sunoco' Wayiube #80 
Mobil X 2 

"Sunoco' Waylube #80 

-= xc is - 
One Pump 

-%% 
Mobil X 2 One Pump 



1 VA-T 1 l/'VS-T LUBRICATION SYSTEM 

(A) To table and saddle rear  guideway. 
FE 006 Lef l  rbde (B)  To table screw. 

(C) To c r a s  screw. 

(D) To knee and saddle left guideway. 
(El To knee and saddle r ight  guideway. 

FE 036 R lahc 3ide (F) To tzbie and saddle front guideway. 

(G) To elevating left guideway. 

(H) T o  elevating r i g h t  guideway. 

( I )  To saddle left guideway. 

04 ,- 

! O 2  I 04 1004000 P i p e  lock nut(PAN-4) 
050004000 P i p e  joint(PB-4) 
111001003 F1o.w reeulator( PSS3 i 

1 ITEM NO 

071040408 Oil distributor 

040004000 P i c a  lock nut(PA-4) 
050004000 P i ~ e  ioint(PB-4) 

01 1 062040000 I Aluminum pipe ( 9 4 )  1 9  1 
PART NO. PART NAME / QTY ' 

08 

FE-033 L b'w universal mnnector 
041004000 P i p e  lock nut(PAN-4) 
050004000 P i w  joint(PB-4) 

085008002 1 Oil ~ l u s ( P G 1 )  1 

10 

09 1 045040300 I Flexible h a d  941;300MMI 1 1  

11 FE-03 1 1 4 

F E 4 3 3 B  Oil distributor 1 



1 A -  11/2VS-T 

@ Preventive Maintenance 

ai-r;fausz~s%~fiui~fflB~ arnMwT31!RErrc13iigur;F:% 
F o r  secur ing the  accuracy and  l i f e  o f  t he  machine, we of fe r  the f o l l ow ing  

prevent ive maintenance charts. 

-- 

r; 

Frequency Item 

1. BR'atb%fitftEiSSiWlBBE&f QdOZi 

Daily It $ necessary to oil 'each lutiication point before cperztion. 

2. @HTEJJ?~ZB#IS F%S.k%% 

Check the level of the oil lubricator and fiil if necGssary 

s a 
Monthly 

s 3 
Quarterly 

3. %[*%% 1 FR*BZz%@.%Z I~*SE~?Eb*~Z*%%*9Z+B~$b , Ll 

%lIt%6@ 

It is necessary to release the damps, clean and lubricate the 

table after operation. 

1. @SBSrnB@Zl%t%% * %~*BtB%S 

Check an the grDs and adjust if necessary. 

2. B%Rf %A%%EMtEJK 7 %RBtk984@e 

Check all the backlash between screws and nuts, and adjust if 

necessary. 

1. BBHE@Pz5tii%Bf.RJE (4*BBAS53RIl55K*(%E%) 0 

Check and adjust the machine accuracy. 

(manual P.53 to P.53). 

- 

% Introduction 



1 VA-T 1 l/zVS-T $$E Maintenance 

May We Suggest That. 

Before at tempting any maintenance in 

the  interests  of safety you isolate the 

machine electrically and in the inter- 

ests of efficiency you read the relevant 

section of th is  manual. 

When ordering repbcement parts please quote: 

. T H E  MACHINE SERIAL NO. 

Situated above the door on the left 

hand side of the column. 
-. 

. T H E  HEAD SERIAL No. 

found on the front of the Beit Hous- 

ing. 

- ITEM NUMBER. 

- PART NUMBER. 

QUANTITY. 

DESCRIPTION. 

Bfi  Introduction 
34 



1 1/2 VA-T @% Maintenance 

E%E%?*S 
BELT REPIACEMENT 

1. Isolate machine. 

2 .  Remove drawbar.  

3 .  Remove motor. 

4 .  Lower quill  to ful l  extension. 

5. Remove 6 screw 'A'. 

6. Remove  be l t  hous ing  'B', tap to 

wlthdraw from dowels. 

7. T h e  belts may now be changed. 

SgB @ Head Top Housin~ 



1 VA-T @E Maintenance 

zlJsEEa%B 
BMKE SHOE RWLACEMENT 

1. RX-Fp9rnG%'A' 
2. RX-Fmm'a%% .B' 

3. Gb13% a 'C' 

4. RX-FZrnGM 'D' 
3. Z#%U$tB 
6. ERf&$fiXk$M 'D' 7 & h F d % ~ % @ %  

R Z o  

Repeat the sequence 1. to 6. (Page 35) 

1. Remove 4 screws 'A'. 

2 .  Remove 2 screws 'B'. 

3 .  Push  bearing h u b  C' clear of 

housing. 

4 .  Remove 3 screws 'D'. 

5. Replace shoe. 

6: E n s u r e  screws 'D' a r e  ful ly tight- 

ened a n d  locked with washers and 

nuts. 

- 
'3 g13 El E!2 Head Top Housing 

36 



1 1~ VS-T Maintenance 

I. ~ @ J ~ ~ ~ ~ P E t E ~  
2 .  N#$r;i81 
3 .  @ %  'A' 'B' 
4 .  8r@m%&? 'A'IEBE C' 

7 .  XXT@@BB*%W 'D' 

8. j%Z.sZ 9 j$.%g$ikkZ%% T'k  

I S t E ~ ~ ~  
MOTOR REMOVAL 

1. Run head to adjust to lowest weed. 

2 .  Isolate machine. 

3 .  Remove 3 screws 'A' & cover 'B'. 

4 .  Using the two screws 'X..compress 

spring 'C. 

5. Rotate the speed changer to the 

highest speed. 

6. Remove the  reversing switch from 

the belt housing. 

7. Remove the two locking nuts 'D' 

8.  Lift the motor and rest the case on 

stud 'E'. 

9. Ease the belt over the lower d r ive  

disc and remove the motor. 



1 l/2 v 3-1 W E  Maintenance 

t 2 E t E B ; Z  
TIMING BELT REPLACEMENT 

1. PO~WFfii3rDcT.%Z 1. Remove the motor. 

2 .  ~ ~ ~ ! & ~ % t L k f ~ T z  2. Lower the quill to fu l l  extent. 

3 .  ~ @ ~ 3 ; - F ~ a Y i R r n @ & k ' ~ ~  a 3 .  Remove the two lower capscrews 'A' 

from the speed changer housing. 

4 .  WFL!m%H 'B' 4.  Remove the four cap screws 'B'. 

5 .  i!?Lii%%i% 7 b k % E i A  ' C ' e l k  5. Remove the top assembly %' and 

tap to clear dowels. 

6. d k @ E P T 3 S % k %  6. Replace the belt. 

z%2aEB Head Top Housing 
38  



I/. VS-T @s Maintenance 

%57S%E@j2 
DRIVE BELT REPLACEMENT 

2 ,  r ;a7;zfFk,f l  'A' -2BSPMZ25f3L 

St;h*L 'B' 

1. Remove the motor as described on 

page 38. 

2 .  Remove the three  screws 'A' : i x e r t  

into the adjacent tapped holes and 

withdraw bearing housing 'B'. 

3. Remove the two screws and the 
" 

bushes 'C', 

4 .  Remove four  screws 'D' and one 

screw 'E'. 

5. Remove four screws securing the 

speed changer 'F'. 

6. Remove top housing 'G' ;tap to clear 

the dowels. 

7. Replace the belt. 

3 2B JS;I &Head Top Housing 
39 



ZIJSEE#i$iES 
BRAKE SHOE REPLACEMENT 

1.  Remove the top section. 

2 .  Remove the two screws 'A'. 

3 .  Remove the clutch hub assembly 'B' 

& 'D'. 

4 .  Replace the brake shoes 'C'. 

SEBTEE Head Top Housing 
4 0 



1 VA-T $$% Maintenance 

W FEX$fiBS 
QUILL REMOVAL 

1. Il%$-f % '.. 
2 .  #Te52 

&& 

3 .  qE+iC+-P~ - 
,- 

/ 

4 .  A@fREfEo --- - - ? F 

5 .  ,QTZrnkZE 'A' ! 
6. TggU%ebk%t% 
7 .  B s ~ ~ g l E B % B ~ U  'B' a 

8. . %fiT;%%E 'C' 

1. Isolate rnaci' lne. 

2 .  Remove motor. 

3 .  Remove drawbar. 

4 .  Fully extend quil l .  

5. Remove 3 nu& 'A'. 

6 .  Remove top section comp!etely. 

7 .  Remove 2 screws 'B' from top of 

quill.  

8. Remove clock s p r i n g  housing 13' 



l/2 VS-T @.s Maintenance 

W WXMSP25 
QUILL REMOVAL 

1. Blt$SB ? I 

2 .  %-FEE0 
3. 

4 .  R B t B E f t i  0' - - -  
5.  Q-F-mIHIQI 'A' 

6. ?R%P%2h%& 
7. Q i&RBsJR~%aa% 'B '  

8. ff i-FWgfP 'C' ---- .- - 

23% 4 4  XZ@WS%~,! - 

1.  Isolate machine. 

2 .  Remove motor. 

3 .  Remove drawbar.  

4 .  Fully extend auill. 

5. Remove 3 nuts 'A'. 

6. Remove top section completely. 

7. Remove 2 screws 'B' f rom top of 

auill. 

8. Remove clock s p r i n g  housing 'C'- 

see instruction on replacing sp r ing  

page 4 4 .  

gP Head 
1.3 



1 1 , ~ ~  vA-T 1 vS-T @ 8 Maintenance 

X?T*E.% ' D' WSTJBR ' E' 

1 T n T C B R ' F '  7 @k$'G'B%"H' 

W B I @ I  'J'MW%ak%ill f X?T 

QTS% ' K'Rf3ktR 'L' 
ST WE%?@ 
%i%FEF%E * lUih * &Z$fiiins 
@~&k2E%ll%5ZiE6@ Z 45E2 
ssjq 0 

Remove screw 'D'  and ball re- 

verse lever 'E l  

Remove circl ip 'F',screw 'G' and 

arm 'H'. ,.. 

Thread  shaft  'J '  through micro 

nuts and remove. 

Remove screw 'K' and stop 'L'. 

Remove quill. 

Clean all areas, oil liberally and 

reassemble. 

Check correct  operation of feed 

t r i p  linkage. See instruction on 

page 45 .  

G 



1 VA-T 1 1/2VS-T @ @  Maintenance 

!dS$iiS~@IZ 
BALP.NCE SPRING REPLP.CEMEh7 

1. @ B % E E $ ? J R ~  3 %@ZE?" 1. With quill, at top of movement ap- 

. ply quill lock. 

2 .  #-F&g.K 9 @ > ' B ' z k k ' C  2 .  Remove screw 'A' ,hub ' B' , and key 

' C'. 

3 .  % T & M  'D' t!2@$3%'J£iE E E%E% 3 .  Remove screws 'D', allowing hous- 

b?3C~Ekk ing to rotate slowly releasing s p r i n g  

tension. 

4 .  @$$%2-f @/1~&%0&93fiWkB& 4 .  Lift end of spring from peg on the 

pinion shait. 

5 .  SF$$+%$a@'Es (@%$Kwl=$?S 1 5. Rotate housing ' E' anti-clockwise 

from head casting. 

6. i%Eh32LbEE&?F#2 6. Remove spring from housing and 

replace. 

7. ~$fij$3~~#~&1?@2%f?k * &%i@ 7. Refi t  spr ing  to main housing cart- 

e$+@sE 9 E4JGSiBA/J~t&%4~.2 ing turning housing clockwise until  

ST+ s p r i n g  locates on peg in  pinion 

shaft. 

3 SF Head 
44 



l ~ , ~  VA-T 11/2VS-T Bz Maintenance 

3%E%lIs~;& 
FEED TRIP ADJUSTMENT 

1. fiir%l8%l 'A' 1. Relezse locknut 'A '  0 

2 .  18RT 'C' 2.  Engage trip handle 'C'. 

3. N~RH%EEL%UBRX@~% 'B '  3 .  Adjust micro nuts against quill  stop 

' B'. 

4 .  ~ife@BRIh$lkiO 'D' &gi&? 'c'%% 4 .  Slowly turn adjusting screw 'D' un- 

t i l  lever 'C' trips. 

5. ~I&%$~%@I~Z%% a 5. At  this point secure  locknut 'A'. 

6. UBlh%Y.JB{%f ZiE6E 6. Check that smar t  t r ip  action is ob- 

tained. 

- zw 3 Head 
a5 



VA-T I ~ / ~ V S - T  B B  Maintenance 

f3ArrSPOtE@;& ( R-8 Spindk Taper ) 

COLLET AUGNING SCREW REPLACEMENT 

1. Ha%& WES;H129k&%S 'B'n-i3 

*a 0 

2. #?TB8SIXii 'A '  

3. 4XT51I ' B' 

4 .  XXTEJ$%%"cWIR@?Fi%Q'D' 

6.  E@B$UIXii'C' 

7. & P i i E l  'B '  t- tzPBtBSg3@ 

8. YIHBPP 'A' 

%% : TT@.AE%i&m%%' 

1. Use felt p e n p a r k  refe:ence line on 

auill and nose cap 'B'. 

2 .  Remove set screw 'A'. 

3 .  Unscrew nose car, 'B'. 

4. Remove- lock scew 'C' and collet 

aligning screw 'D'. 

5. Replace 'D' ; insert  R.8 collet and 

check that  the dog on the end of 

the screw does not foul on the bot- 

tom of the guide slot. 

6. Replace lock screw ' C'. 

7. Replace nose cap 'B'  :check felt pen 

markings for correct alignment. 

8. Replace set  screw 'A'. 

Caution: do not overtighten as this  

will cause distortion. 

a. Check gar, ' E'.(0.003 ' = .08mm) 

BffP Head 



1 1~ VA-T 1 vS-T E B  Maintenance 

EEz%@+?E7%;EjE;& 
CROSS SCRW BACKLASH ADJUSTMENT 

4. U % ' A ' E 8  1 / 2 8  

5 .  tQilZ$aBtl%@i 'C' P%X4K% ' B a t  

$lI%B'E 0.004- ZE 0 . 0 0 S " i l ~  0 

6.  ldBZ&$A'A'*B$$ ' B ' I  

7. %i&REE%$l WREt3A * f #fi@ 
%DIm%$A'D' 

1. Crank t h e  saddle  to Mid  position. 

2 .  Withdraw 4 sc rews  'D'. 

3 .  P u l l  t h e  sadd le  f o r w a r d  to  expose 

sc rews  'A' & 'B'. 

4 .  Wi thdraw screw 'A', 1/2 a. turn. 

5. Whils t  s lowly t u r n i n g  handle  'C' 

t igh ten  s c r e w  'B '  until  0.004" o r  

0.005' i s  obtained. 

6 .  Lock sc rew 'A' onto ' B'. 

7. Finally c rank  t h e  saddle  to t h e  f r o n t  

of t h e  knee  a n d  rep lace  4 sc rews  

'D'. 

a/ 
BU f2@%%$2 Cross Screw Adjustment 

4 7 



1 VA-T 1 1/2 VS-T$$E Maintenance 

z&$E%Eere7E3E;3 
TA.BLE SCREW BACKLASH ADJUSTMENT 

1. Crank t he  table  to t he  left. 

2.  Withdraw screw 'A' 1 / 2  a turn.  

3.  T i g h t e n  s c r e w  'B '  wh i l s t  slowly 

t u r n i n g  hand le  'C '  unt i l  0.004 " o r  

0.005' i s  obtained. 

4 .  Finally lock screw 'A' On to ' B'. 



VA-T 1 VS-T Maintenance 

a) I f 'F~%G@iz 
1. iR!%Rt~+ZJBllR II$%Uil$Eimf l% 

2 ,  % a I M i G  * \BG$tBi%'JIf'F3%'E Table Gib Screw 
/ 

E33%k%% E3lB~@&llhEP~ 

a) Table Saddle Ways 

1. Remove all swarf from area. 

2 .  Turn the table g ib  screw clockwise 

while moving the table until s l ight  

drag  is  felt. 

Saddle Gib Adjusting Screw 

b) PI. WREBB b) Saddk Knee Ways 

1. Z%RBtZ1RY@ a 1. Remove ail swarf from area. 

2. fii-F%kz~i5@%%6%# 2. Remove chip wiper guards and wiper. 

3. f%ZM$,EEPl$ btePl$8t%w%??8%k%$$ 3. Turn gib adjusting screw clockwise while 

EZ!gB@~bflfi~lk moving the saddle until slight drag is felt.  

4. Ensure chip wiper phte and wiper are re- 

phced. 

-3 E@a%2 Gib Str ip Adjustment 
4 9 



11/* VA-T 1 VS-T @ Maintenance 

C)  KEzz%9BiE 
C) Knee Column Ways 

%lE4!+ 
wiper 

1. Remove all  swarf from area. 

2 .  Remove chip  wiper  plate, 

3. Remove wiper .  

4 .  T u r n  gib adjusting screw clock- 

wise while  moving knee unti l  

s l ight  d r a g  i s  felt. 

5. Ensu re  wiper  plate and wiper  a r e  

replaced. 

Gib Strip Adjustment m 



1 VA-T 1 l/*VS-T i@ !$% 'Trouble- shooting 

T S F ~ ~ ~ ~ S @ F : G E { F G ~ ~ L B ~ ~ ~ M  Bxqiim~rnw&izfts 
The following chart contains some ,ypical probable  trouble:^ of operation, 

along with the possible cause@) and remedies for each. 

Z#TC% 
Spindle unrotate. 

&!LETROUBLE 

f keE@TJ@ 
Spindle feed un-normal 

Z W S B f  *l 
Spindle brake 

brake-down. 

I. lN@.BT& 
Paor cordact on the switch, 

2. &t*% 
Drive bek too slack. 

3. .ErsLti=TE 
Poor motor. 

~ d E e t J E E ! ~ o s s l e ~ ~  CAUSES &~!G~&REMEDY 

WP&SHb7$iiiXI 
Quill clamp lever unrelease. Release clamp lever. 

ZdSREiR 
Brake shoe worn out Replace 

1. UEOIMW 
Check the switch. 

2. MPtErn 
Adjust or replace. 

3. 8EZEZ,7 
Repair or renew. 

@lass aiRMt3C%Et;r.W 
Incorrect rotation. The switch knob indicated at 

IiF*+T. 8%. &S 
Sk2TJrn 
Table vertical, cross, 

Longitudinal feed 

unsmooth. 

wrong position. 

I .  B§ZB*.% 
Gib strip too tight. 

2. e l % l E r d E + t  
Unproper backlash between 

nut and screws. 

3. rnM~l%~iBRB% 
The lubricant not to 

lubrication point. 

fo811etBh 
Vlbrative when machi- 
ning. 

1. Ui*;T.S[B] 
Machine unstable. 

2. VlWIII@A;T.lt 
unsuitable cutting condition 

eLk"mWRi;it 
Change to correct position 

&2MEt2 
Release 

atmbg 
Adjust 

B?Z%ffil% 
Check lubrication. 

safimsutAe 
Reciamp 

n+mwm*/~.izaauIBr] 
%E 
Select proper cutting speed 

according to materials and 
cuter. 



1 1/2 VA-T 1 l,+VS-T &!%%@s Inspection Chart 

% I & P % B  

No Inspa ion  Items 

Ii%+Z*T 
1 Plane of Surface Even 

~ e v e l .  

ra 5 

ILIus-tratims . * 
2 

3  

4 

B I ' F E  

T o l e r a c e s  

Apprar.Level 
0 . 0 d m  

0 . 0 d m  

m z a  

Heasurarents 

A. 
D \ O  1 

B. 0 1 c7/~ 

${$+@BhiPfil$ 0 . 0 d 5 0 h  A. 
S e e  P a r a l l e l  to  i ts  
mEnx3ts. - 0 . 0 d 3 0 h  B. 

m#drn&%~@rnwfib 
n~a@rnmsss~ 
T-s lu t s .Frmt  Edge P a r a l l e l  
to  Langitudinal Travel. 
Perpendicular t o  Cross 
Travel. 

W@m. T@rn@It*B 
k9ZE&W" 
Vertical of Knee 
Square t o  Table Surface.  

A B 
YI 6l 11 m 
ILongltudlnall ,c,ossl 

0 . 0 ~ 3 ~  
(.OOOE" /12') 

o . o d s c ~ m  
[.OCQS'/l2') 

'I@ 
A T-Slute  
. o t o {  
%la 

x 
C.Cross +,%@I 

OtU I 

* .O(O/J  



1 f/z VA-T 1 I/zV,P-T BE@ $ R @ S  Inspection Chart 

I 
Insp=dm It- I I I m r a t i n n s  Tolerances U e a s x m s  

I{'Fi%rn%iTU&DBB 
5 Table Swep-Xaee Mt 

Lwel.  Spindle P e q m d i o l l a r  
t o  tup of t z b l e  

b Y i ~ W I ~ F B @ ? t ? b  
b S l i d e  Paral le l  W i t k  
Table Top. 

Z4sl .&*l5El* 
Spindle Nose and Face 
True. 

A . O . O b  
(.0004') 
Ma. 

B . O . O b  
(. 0 0 0 4 9  

MPX. 

GE+%-t. T%I{Fi%psE * 
-1 Travel Square'to Table 
Surface. 

A . O . O h  
(.0004") 

B.0.02mn 
( .cooaU) 
Ma. 



1 VA-T 11/2~~--T #$jsf2#S Inspection Chart 

azuaans 

Backlash-R%&d 
or. Dials. 

I sE k3 It- i 
j c W f  *tO.127m(O.O05")MAX. 0.127nm(0.005") 
%5*3E : Test ReZdhgs: 

A . @ ~ I ~ Z & E  A. Long. Lead Screw A. 
B.%EJPBE T- B.Cmss Lead Scrw B.  

k&mm Error: 
0 . O h  Per 30Cmn 

or 0.0008' Per 12" 
O . & m  or 0.0016" Tota l  h e r a l l  
A.Irmpi*al:At3OCmm(12') 

h r a l l -  
B.Ranserse: At  3 0 b ( 1 2 " ) p  

h r d l -  

1 )  tZb9ZaS 1) Gibs Adjusted 
2) RE?% Fr?+mt%E 2) ~ui l l  'IS& 

I 
12 Fal%f$ 3) %#mffi!% 3) Spindle Backlash I 1 4 )  TfitUmB%%eBS+Iif 4 )  A l l  XdVeneTZLs szxtkh 

I 1 5) Collet F i t  -- 

33gsms 
E r n  Ems 

1) B3liIEFJS4fF 1 )  Pavszfeed Kickouts 
2) A f  % B f i l U 3 G l h T S k ~ )  AU -s Snmrh - 
3)  2 gh 3) Vibration -- 
4) os* ( %*7308) 4 )  smd(73DB Mur.) - -- 
5) mllzz% 5 )  Tes t  ~ l a ~  -- 

A . E R  A. Face -- 
B.W.IL B. Side -- 

1) FinLshes - 
A. Pakrt 
B.  &%ned 
C. (hrme 
D .  P-c 
E. Black Qide 

2) Rusiprmfing 

tl*E 
Electrical 

. ~ i 2 i ~ ~  Voltage for whic5 Mars A M  volts 
E a c ~ c t e d  
rn 3 Head 
I BBgFffR Pmrfeed 
?+Bid* Coolam b q  

I 



W e  mm a Electricity Circuit Diagram 

STANDARD 

I / REV I 

OPTIONALCCONTROLBOX) 

1 ,  

E R  S T 1  FOR 1 

RESET 

+>POWER U H P  

P U  
wow L I H P  

PL3 ?OYIER P i E l l  

56 



Basic Machine Assembly 
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1 V A-T 1 1/2 V S --T 

BASIC MACHINE 

ITEM NO. 

1 
2 
4 
6 
7 
a 
9 

10 
13 
14 
15 
16 
17 
18 

19 
23 
31 
32 
33 
37 
38 
39 
40 
41 
42 
43 
44 
46 
47 
48 
49 
50 
51 
52 
53  
54 
55 
56 
57 
58 
60 
61 
62 
64 
65 

PARTS NO. 

5033 
5019 
5027 
so20 
5022 
5021 
5023 
s o l 8  
5035 
5034 
5043 
5632 
5026 
5029 

5028 
2001 
2031 
2030 
2032 
303: 
3030 
3032 
3036 
3028 
3035 
3026 
3037 
3029 
3030 
3031 
3027 
3037-2 
3038 
3001 
4028-2 
4028-1 
4038 
4029 
4028-2 
4028 
3040 
3039 
4001 
1001-1 
4048 

DESCRIPTION .I 

(luiil Housing ADJ.Gear 
Ram Adapter 
Nut 
Vertical Ad,usting Worm 
Worm Thr~ist Wasker(2 Rej.) 
Vertical Adlusting Worm Shaft 
Worm Key 
Ram 
Socket CSII Screw(2 Req.) 
Roil Dowel Pin 
Angle Plate 
Round HI? Drive Suew(5 Req.) 
Adapter Pivot Pin 
Chamfered 8 Hardened Washer 
CI Req.1 
Adapter Locking Bolt(3 Req.) 
Table 42' or 48' 
Stop Piece T-Bolt(3 Req.) 
Table Stop Piece(2 Req.) 
Hex Nut(3 Req.) . 
Table Locq Bolt Handle 
Saddle Lock Boll 
Saddle Lock Plunger 
Socket H[l Cap Screw(2 Req.) 
Gib Adjusing Screw(3 Req.) 
Table Stop Bracket 
Saddlenable Gib 
Feit Wlpels(4 Req.) 
Table Lock Plunger 
Table Lock Boll 
Table Lock Bolt Handle 
SaddlejKnee Gib 
Saddle Knee Wper Plate(4 Req.) 
Oval Head Screw(8 Req.) 
Saddle 
Left ~ a n c  Column Wiper Holder 
Knee Wiper Felt 
~ n e e j ~ o l ~ ~ m n  Gib 
Allen Cap Screw(2 Req.) 
Right Hand Column Wiper Holder 
Knee W~per Felt 
Chip Guirds-Upper 
Chip Guzrda-Lower 
Knee 12- Adjustirg Worrrl 
Slop Screw 
Knee Lock Shan Assembly 

ITEM 

69 
71 
72 
73 
74 
75 
76 
77 
79 
80 
81 
82 
83 
84 
85 
86 
87 
00 
89 
90 
91 
92 
93 
94 
95 
96 
07 
98 
89 

102 
103 
104 
105 
118 
119 
120 
121 
122 
123 
124 
125 
1 26 
127 
128 
129 
130 
131 

NO. PARTS NO. 

4001-1 
4045 
4049 
4049 
4023 
4020 
4022 
4019 
4040 
4039 
4041 
4021 
4003 
4002 
4013 
2016 
4010 
401 1 
4009 
2011 
4007 
4006 
4015 
4017 
4016 
4014 
4042 
1001 
4017-1 
4027 
4026 
4024 
4025 
SO03 
5009-1 
5012 
5013 
5014 
5005 
5 M  1 
5002-3 
5002.1 
5002-2 
5002-4 
5004 
5015 
5002 

DESCRIPTION 

Knee Lock Plunger 
Knee Binder Plug(Plastic) 
Dog Point Set Screw 
Set Screw 
Jam Nut 
Key 
Washer 
Bevel Gear 
Sealed Bail Bearirg 
Bearing Retainer Ring 
Socket Head Cap Screw 
Elevating Screw Assembly 
Handle 
E:evating Crank 
Gearshaft Clutch Insert 
Dial Lock Nut 
Did with 100 Graduations 
Dial Holder 
Socket Head Cap Screw 
Bearing Retaining Ring 
Grease Sealed Bearing 
Bearing Cap 
Key 
Elevating Shaft for 12" Knee 
Grease Sealed Bearing 
Bevel Pinion 
Set Screw 
column 
VJasher 
Socket Head Cap Screw 
Pedestal 
Elevating Screw NU 
Socket Head Cap Screw 
Spider 
Ram Lock Slud 
Ram Pinion 
Ram Pinion Handle 
Plastic Ball 
Chamfered X Hardened Washer 
Turret 
Ram Clamp Bar 
Ram Clamp Untapped 
Ram Clamp Tapped 
Split Pin 
Locking Bolt 
Ram Plnlon Screw 
RemjTurret Glb 



-a # Leadscrew Assembly 
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1 V A-T 1 l/2 V A-T 

LEADSCREW ASSEMBLY 

ITEM NO. PARTS NO. 

Jam Nut(3 Req.) 

Ball Crank Handle(3 Req.) 

Old Lock Nut(3 Req.) 

Dial with 200 Graduations(3 Req.) 

Did Holder(3 Req.) 

Socket Cap Screw(6 Req.) 

Bearing Retainer Ring(2 Req) 

Grease Sealed Ball Bearings(2 Req.) 

Roli Pin(l0 Req.) 

Socket Cap Screw(l2 Req.! 

Lef Bearing Bracket 

Right Bearing Bracket 

Grease Seal BaU Bearing 

Key9 Req.) 
Longitudinal Feed Screw 42' or 48" . 

Socket cap Screw(8 Req.) 
Cmis Feed Nu1 Retaining P!ate(2 Rcq.) 

Longitudinal Feed Nut 

Key(? Req.) 

Socket Czp Scre(8 Req.) 

Longitudinal Feed Nut Bracket 

Cross Feed  NU^ Bracket 

Cross Feed Nut 

Stop Screw 

Cross Feed Screw lor 12" Knee 

Cross Feed Bearing Bracket 



% i$b Head Assembly 



11h# HEAD 

KEM NO. NO. DESCRlmlON 

RD.HD.Screw 
Bevel Pinion Washer 
Feed Bevel Pinion 
Feed Worm Gear Shaft Sleeve 
Worm Cradle Bushing 
Setscrew 
Worm Gezr Spacer(4 Req.) 
Feed Drive Worm Gear 
Feed Drive Worm Gear Shaft 
Worm Shaft Key 
Key 
Locknut 
Washer 
Cluster'Ge-r Key 
Feed Reverse Bevel Gear 
F e ~ d  Engage Pin 
Worm Gear Cradle 
Worm Gear Cradle Throw-out 
Shift Sleeve 
Gearshift Plunger 
Compression Spring 
Roil Pin 
Shift Crank 
Black Plastic Ball 
Cap Screw(3 Req.) 
Clus:er Gear Shaft Upper Bea 
Cluster Gears Assembly 
Cluster Gear Key 
Cluster Gear Shaft 
Snap Ring 
Bevel Gear Bearing 
Bevel Gear Thrust Spacer 
Feed Reverse Bevel Pinion 
Feed Driving Gear 
Key 
Cluster Gear Input Shaft 
Feed Drive Gear 
Needle Bearing 
Bushing 
Worm 
Feed Worm Shaft Bushing 
Feed Worm Shaft Thrusher 
Bushing 
Feed Reverse Bevel Gear 
Feed Reverse Clutch 
Feed Reverse Bevel Gear 
Bushing 
Reverse Clutch Rod 
Roll Pin 
Feed Worm Shaft 
Pin 
Feed Shin Rod 

ITEM NO. 

61 

72 
73 
74 
75 
76 
77 
78 
79 
a0 
8 1 
62 
63 
84 
a5 
86 

ring E7 
66 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 

PARTS  NO^ 

6164 
6230 
6162 
6166 
6161 
6165 
61 69 
6170 

DESCRIPTION 

KP.Set Screw 
Key 
Feed Gea Shift Fork 
Cluster Gear Shift Crank 
Cluster Gear Cover 
Cap Screw(4 Req.) 
Gear Shin Plunger 
Compression Spring 
Shifl Crank 
Roll Pin 
Black Plastic Ball 
Cap Screw(2 Req.) 
Clutch Ring Pin(2 Req.) 
Clutch Ring 
Socket Set Screw 
Brass PIug 
Overioad Clutch Lccknut 
Safety Clutch Spring 
Overloed,Clutch 
Overload Clutch Sieeve 
Single Spring Washer(3 Peq.) 
Round Head Screw@ Req.) 
Mock-it Lockscrew 
Socket Set Screw 
Lockscrew 
Socket Set Screw 
Compression Spring 
Overload Clutch Lever Spring Plunger 
Quill Pinion Shaft Bushing 
Pinion Shaft Worm Gear Spacer 
Overload Clutch Worm Gear 
Overload Clutch Ring 
Snap Ring 
Dowel P i  
Overload Clutch Trip Lever 
Overload Clutch Washer 
Snap Ring 
Clutch Arm Cover 
Socket Set Screw 
Chem Blacked Locknut 
Cam Rod 
Trip Handle 
Black Plastic Bail 
Feed Trip Bracket 
Cap Screw(2 Req.) 
Socket Set Screw 
Key 
Feed Reverse Knoo Stud 
Reverse Knob 
Snap Ring 
Handwheel Clutch 
Steel Ball 



- 
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1 V A-T 

1%# HEAD (CONTINUED) 

NO. 

115 

116 

117 

118 

119 

1 2 0  

121 

123 

124 

125 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

136 

140 

141 

142 

144 

145 

146 

148 

149 

151 

152 

153 

155 

156 

157 

PARTS NO. 

6219-2 

6219-1 

6237 

6236 

6241 

6242 

6240 

6118-1 

6118 

6210 

6084 

6086 

6090 

6091 

6032 

6094 

6098 

6097 

6093 

6095 

6096 

6093 

6253 

6254 

6065 

6113 

6111 

6112 

6116 

6119 

6088 

6117 

6116 

5036 

6120 

5038 

DESCRIPTION 

Compression Spring 

Handwheel Clutch Spring Screw 

Roil Pin 

Cam Rod Sieeve Assy. 

Ron Pin 

Compression Spring 

Trip Plunger 

Trip Plunger Bushing 

Feed Trip Plunger 

Handwheei 

Spindle 

Quill Skirt 

Locknu? 

Lockwasher 

Bearing 

Sleeve 

Nose-piece 

Spindle Dirt Shield 

Bearing 

(Bearing Spacer-Large) 
(Bearing Spacer-Small) 

Bearing 

Special Socket Set Screw 

Coiiel Alignmeni Screw 

Quill 

Socket Set Screw 

Feed Trip Lever 

Trip Lever Pin 

Quill Lock Sieeve 

L O C ~  Handle 

Felt Washer 
Quick Lock Bolt 

Quill Lock Sleeve Tapped 

T-Bolt ASSy. 
Lower Clamp~ng Bolt Spacer (2 Req.) 

Locltnut 

ITEM NO. 

158 

PARTS NO. DESCRIPTION 

6244 Chem Blacked RC.HD. Scre~:,s 

(2 Req.1 
6243 Micrometer Scale 

6115 Snap Ring 

6108 Quill Micro-stop Nut 

6107 Micrometer Nut 

6105 Quill Stop Knob 

6104 Quill Stop Micro-screw 

6106 Screw 

6172 Quill Pinion Shaft 

6185 Spring Pin 

6180- 1 RD.Heed Screw(2 Req.) 

6179 Roll Pin 

6184 ' Key 

6183 Pinion Shaft Hub Screw 

6176 Steel Bail 

6175 Compression Spring 

6178 Rack Feed Handle Hub 

6182 Pinion Shalt Hub Sleeve 

6160 Spring Cover 

6181 Clock Spring(C1ock Spring Assy.) 

6172 Quill Pinion 

6246- 1 Socket Set Screw 
6246 Lockscrew 
6110 Reverse Trip 8ali Lever 

6109 Feed Reverse Trip Plunger 

6114 Reverse Trip Ball Lever Screw 

5039 Worm Gear 

5041 Key 

5042 Sooket Set Screvi 

5040 AOJ Worm Snaft 
6174 Pinion Shaft Hub Handle 

6173 Black i'iastic Bail Handles 

6101 Quill Housing 





1 V A-T 

HEAD TOP HOUSING 

rrEM NO PARTS NO. 

1 6031 

2 6032 

3 6041 

4 6042 

5 6043 

6 6044 

7 6045 

8 6043 

9 6049 

10 6049 

11 6047 

12 6019 

13 6022 

14 6018 

15 6024 

16 6025 

17 6020 

18 6014 

19 6048 

20 6040 

22 6034 

23 6035 

24 6072 

25 6C71 

25 6072 

27 6073 

28 6070 

29 6038 

30 6037 

31 6036 

32 6039 

33 6023 

34 6016 

35 6021 

39 6008 

41 6002 

42 6013 

Drswbar for R.8 Coilet 

Drawbar Washer 

Upper Bearing Locknut 

Bearing Sleeve Locknut 

Ball Bearing 

Upper Bearing Spacer(small) 

Upper Bearing Spaceroarge) 

Bail Bearing 

Compression Spring(4 Req.) 

Socket Set Screw(2 Req.) 
..- 

Spindle Pulley Bearing Sleeve 

Jam Nut 

External Lock Washer 

Brake Ring Screw(3 Req.) 

spring(2 Req.) 

Machine Screw04 Req.) 

Brake Lock Stud 

Brake Assembly 

Spindle Pulley 

Spindle Pulley Hub 

'V Belt 

l iming Belt 

Xrnirg Belt Puiley flange 

l iming Belt Pulley 

Tming Belt Pulley flange 

flat Head Screw 

Hex Jam Nut 

Black Plastic Ball Handle (2 Recl.) 

Spindle Clutch Lever 

Cam Ring 

Cam Ring Pin(2 Req.) 

Socket Set Screw 

B rae  Lock Handle 

Brake Lock Pin 

Hex Jam Nut(2 Req.) 

Motor Mounting :Studs(2 Req.) 

Belt Housing 

ITEM NO. 

43 

45 

46 

49 

50 

51 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

63 

67 

6a 

69 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

61 

62 

83 

8 1  
85 

PARTS NO. 

6023 

6006 

6007 

6009 

6078 

6080 

6079 

6075-1 

6075 

6074 

6056 

6CE8 

6069 

6067 

6558 

6066 

6065 

6050 

6051 

6052 

6057 

6053 

6054 

6077 

6076 

6083 

6081 

6082 

6060 
6167 

6058 

61E8 

6171 

6169 

6170 

6026 

DESCRIPTION 

Mctor Locknut(2 Req.) 

Motor LOcknbt Handle(2 Req.) 

Black Plastic Ball(2 Req.) 

Motor Pulley 

Gear Housing Cover 

Round HD Screvi(5 Req.) 

Oil Cup 

BUN Gear Key 

Splined Gear Hub 

Spindle Bull Gear P' ~ b i y  

Bearing 

Countershaft 

Key 
Countershafl Gear 

Bearing 

Dowel Pin 

Back Gear Shiner Fork 

Gear Housing 

Dowel Pin(2 Req.) 

Roll Pins(2 Req.) 

Socket Cap Scrsw(6 Req.) 

Ball Bearing 

Snap Ring 

Lockwasher 

Bearing Locknut 

Hex Nut Hardened (3 Req.) 

Vertical Tee Eoit(3 Req.) 

Vertical Bolt Washer(3 Req.) 
Back Gear Shift Crank 

Roll Pin 

Back Gear Shift Bushing 

Shift Crank 
Black Plastic Bail 1' Oia 

Gearshift Plunger 

compression Spring 

Be!t Guard Assembly 



Head Top Housing 
67 



- ~ .>.+: .,; *&,.h . ' < __& .. ~ . .' ? ,*~. . 

1 V S-T 

HEAD TOP HOUSING 

rrEM NO. PART NO. 

7101 

7102 

7103 

7104 

7105 

7106 

7107 

7108 

7109 

71 10 

7111 

7112 

7113 

7114 

7115 

7116 

7117 

7118 

7119 

71120 
71121 

71 122 

71123 

71124 

71125 

71126 

71127 

71128 

71 1 29 

71130 

71131 

71 132 

71133 

71134 

71135 

71136 
71137 

71138 

71139 

71 140 

DESCRIPTION 

Hex CF@ Nut 

Vari-Speed Dial 

Bronze Bearing 

Full Dog Socket Set Screw 

Spesd Changer Housing 

Speed Changer Chip Shield 

Machine Screws(2 Req.) 

Roll Pin 

Roil Pin 

Roll Pin 

Speed Change Stud 

Coaer Pin 

Speed Changer Chain 

Drum Switch 

Top Bearing Cap 

Soc HD Cap Snew(2 Req.) 

Roll Pin 

Spring 

Bearing 

Speed Change Shaft 

Handle 

Caution Plate 

Speed Change Handwheei 

flat Hd.Cap Screw(2 Req.) 

Plastic Face Plate 

Set Screw 

Socket HD Cap Screw(4 Req.) 

Worm Gear . 
Bearing 

Speed Changer Spur Gear 

Speed Change Chain Drum 

Belt 

Timing Pulley Clutch Sleeve 

Splined Gear Hub 

Spindle Bull Gear Assembly 

Ball Bearing(2 Req.) 67 c$ Z 
Snap Ring(2 Req.) 

Bull Gear Bearlng Spacer 

Vert.Tee Bolts(3 Req.) 

StesI Washer(3 Req.) 

ITEM NO. PART NO. DESCRIPTION 

Hex Jam Nut-Finished HDN.(3 Req.) 

Bail Bearing Gear Sleeve Washer 
Fixed Clutch Bracket 

Socket Set Screw 

Gcide for Clutch Bracke! 

Flat HD Socket Cap Screw(2 fieq.) 

Dowel Pin 

Oi Cup 

Compression Spring(3 Req.) 

Bearing Locknut 

Bearing Sleeve 

Wave Spring Washer 

Bull Gear Shitt Pinion 

HI-LOW Detent Piate 

Her Nut(3 Req.) 

Lock Washer(3 Req.) 

Studs(3 Req.) 

Socket Set Screw 

Adjustable Plate 

HI-LOW Cetent Plunger 

Spring 

So&et Cap Screw(2 Req.) 

Bakelite Ball Handle 

HI-LOW Shift Crank 

HI-LOW Pinion Block 

Roil Pin(.Req.) 

Socket HD Cap Scrow(2 Req.) 

Socket Cap' Screw(4 Req.) 

Socket Set Screw 

KM(2 Req.) 
7 -. '.? 

Ban Bearing(2 Req.) 6 L - ~  2 

Ball Gera Pinion Counter Shaft 

Key 
Wave Spring Washer 

Bull Gear Pinion 

BuH Gear Pinion Bearing Cap . 

Sockel HD Cap Screw(2 Req.) 

Tm~ng Belt Pulley 

Jam Nut . 



5s gFIE ,Q Head Top Housing 
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1 v S-T 

HEAD TOP HOUSING 

ITEM NO. PART NO. DESCRIPTION. 

Socket Cap Screw(3 Req.) 

Spring Washer 

Ball Bearing 60" a 
Snap Ring No. 

Socket HD Cap Screw(> Req.) 

Hex Jam NUI 

Motor 2HP (complete unit)230/460 3/60 

Hex HD Screw(2 Req.) 

Belt Housing 

Speed Change Plate 

Drawbar 

Cotter Pin 

Speed Change Plate Pivot Stud 

Socket HD Cap Screw(2 Req.) 

Washer 

Pivot Sleeve(2 Req.) 

Draw Bar Washer 

Spindle Pulley Bearing Sliding Housing 

Bail Bearing 6t iu + 
Plastic LnseR(2 Req.) 

Adjustable-Dr~en Varidisc 

Snap Ring No. 

Belt::: ; 

~ t a i o n a r ~  Driven Varidisc 

Brake Bearing Cap 

Socket HD Cap Screw(2 Req.) 

Ball Bearing 66,0 .t 
Brake Spring(2 Req.) 

Brzke Shoe Arsembly(2 Req.) 

Spindle Pulley Spacer 

Spindle Pulley Hub 

Hex HD.Screw 
Brake Shoe Pivot Sleeve 

Roll Dowel Pin 

Drive Key 

Key for ADJ Varidisc Motor Shaft 

!TEM NO. 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

51 

52 

53 

54 

55 

56 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 
74 

75 

76 
77 

PART NO. 

7238 

7239 
7240 

7241 

7242 

72d3 

7244 

7245 

7246 

7247 

7248 

7249 

7250 

7251 

7255 

7256 

7257 

7258 

7253 

7260 

7261 

7262 

7263 

7264 

7265 

7266 

7267 

7268 

7269 

7270 

7271 

7272 

7273 

7274 
7275 

DESCRIPTION 

Stationary Motor Varidisc 

Socket Set Screw 

Plastic lnseR(2 Req.) 

Adjustable Motor Varidisc Assembiy 

Spring fw Varidisc Motor Shaft 

Adjustabie Varidisc Spring Collar 

Socket HD Cap Screw(2 Req.) 

Ret.Ring 

Socket Cap Screw 

Plastic Key 

Key 
Taper Pin 

Beit Housing Base 

Motor Pulley Cover 

Socket Cap Screw 

HI-LOW Range Flamepla:e 

Drive Screw(4 Req.) 

Taper Pin(2 Req.) 

Quill Feed Nameplate 

Rivets(4 Req.) 

Gear Housing 

Round HD.Machine Screw(3 Req.) 

Gear Housing Plate 

Snap Ring 

Greake Finger Pivot Stud 

Brake Operating Finger 

Bael ie  Ball Handle 

Brake Lo& Handle 

Brake Lock Pin 

Socket Set Screw 
Sleeve for Brske Lock Shaft 

Brake Lock Shaft 
Brake Lock Cam 

Roll Pin 
Socket Set Screw 





NEAD TOP HOUSING 

ITEM NO. PART NO. DESCRIPTION ITEM NO. PART NO. DESCRIPTION 

1 81001 BRAKE BLOCK ' . 27 81027 SOCKET HD.BOLT 

2 81002 WASHER 28 81028 SPLINU) GEAR HUB 

3 ' 81003 BRAKE FINGER PIVOT STUD 29 81029 BEARING 

4 81004 BRAKE OPERATING FlNGW 30 81030 ROLLER PIN 

5 81005 SOCKET HD.BOLT 31 81031 SPEED CHANGE CHSlN DRUW 

COLLAR 

BRAKE LOCK SHAFT 

ROLLER PIN 

BRAKE LOCK BLOCK 

WORM GEAR 

PIN 

COLLAR 

SPEED CHANGE SHAFT 

COLLAR 

BRAXE SHOE ASSEMBlAY(2 PEQ) 

COLLAR 

BRAKE SPRING (2 REQ) 

BEARING 

BEARING HOUSING 

STATIONARY DRIVEN VARlDlSC 

C RING 

ADJUSTABLE -DRIVEN VARlDlSC 

COLLAR 

BEARING 

SPHOLE PUUEY BTG.SUDING MVSING 

SPEED CHANG PLATE 

ROLLE.9 PIN 

COLLAR 

S P c D  CHANGER SPUR GEAR 

COLLAR 

SPEED CHANGE HOUSING 

HEX. NUT 

SOCKET HD.BOLT 

SPEED CHANGE CHAl 

BELT HOSING 

COVER 

SOCKET HD.. BOLT 

COVER 

SOCKET HD.BOLT 

SPRING COLLAR 

SPRING 

ADJUSTABLE MOTOR VARlDlSC 

STATIONARY MOTOR VffiIDISC 

WASHEX 

SOCKET HD. BOLT 

MOTOR 





ITEM NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

PART NO 

82001 

82002 

82003 

82004 

82005 

82006 

82007 

82008 

82009 

82010 

82011 

82012 

82013 

82014 

82015 

82016 

82017 

82018 

82019 

82020 

82021 

82022 

82023 

82024 

82025 

DESCRIPTION ITEM NO. 

FEED GEAR SHIFT FORK - 
CLUSTER GEAR SHIFT CRANK 

KP. SET SCRI=W 

KP. SET SCRliW 

SOCKET HP.SCREW 

CLUSTER GGW COVER 

GEAR SHlFi PLUNGW 

COMPRESSIOI'4 SPRING 

SHIFT CRANK. .-- 

ROLL PIN 

BLACK PLASTIC BALL 

OUlLL PlNlON SHAFT BUSHING 

WASHER 

SOCKET HP.SCREW 

OVERLOAD CLUTCH WORM GEAR 

OVERLOAD CLUTCH 

KEY 

OVERLOAD CLUTCH SLEEVE 

OVFlLOAD CLUTCH RlNG 

SPRING 

SET SCREW 

C O W  

COLLPR 

WASHE.S 

SNAP RING 

PART NO. 

82026 

82027 

82028 

82029 

82030 

82031 

82032 

82033 

82034 

82035 

82036 

82037 

82038 

82039 

82040 

82041 

82042 

82043 

82044 

82045 

82046 

82047 

82048 

82049 

82050 

DESCRIPTION 

SET SCREW 

PIN 

HEX. NUT 

OVmOAD CLUTCH TFUP LEVW 

SET SCREW 

COVER 

SOCKET HD. SCREW 

KEY 

QUILL PlNlON 

KEY 

CLOCK SPRING 

SPRING COVER 

SOCKET HO. SCREW 

PlNlON SHAFT HUB SLEEVE 

LOCK SCREN 

PIN 

RACK FEED HANDLE HUB 

SPRING 

SET SCREW 

s m  BALL 

PlNlON SHAFT HUB HANDLE 

BALL HANDLE 

FEED REVERSE KNOB STUD 

REVERSE KNOB 

SNAP RING 





ITEM NO. 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

PART NO. 

82051 

82052 

82053 

82054 

82055 

82056 

82057 

82058 

82059 

82060 

82061 

82062 

82063 

82064 

82065 

82066 

82067 

82068 

82069 

82070 

82071 

82072 

82073 

82074 

82075 

DESCRIPTION ITEM NO. 

HANDLE 76 . 
HANDLE WHEEL 77 

PIN 78 

HANDWHEEL CLUTCK 79 

SET SCREW 80 

SOCKET HD. SCREW 81 

PIN 82 

FEED TRIP BRACKET 83 

CAM RED 84 

TRIP HANDLE 85 

BLACK PLASTIC BALL 86 

CAM ROD SLEEVE ASSY 87 

PIN 88 

SPRING 89 

PIN 90 

TRIP PLUNGER BUSHING 91 

TRIP SHIFT 92 

TRIP PLUNGER 93 

CHANGE SHAFT 94 

FEU) RESVERSE BEVEL GEAR 95 

FEED RESVEilSE CLUTCH 96 

FEED RESVERSE @EVEL GEAR 97 

KEY 98 

FEED WORM 99 

KEY 100 

PART NO. 

82076 

82077 

82078 

82079 

82080 

82081 

82082 

82083 

82084 

82085 

82086 

82087 

82088 

82089 

82090 

82091 

82092 

82093 

82094 

82095 

82096 

82097 

82098 

82099 

82100 

DESCRIPTION 

WORM SHAFT THRUSHER 

WORM SHAFT BUSHING 

BUSHING 

ROLL PlN 

PIN 

FEED DRIVER GEAR 

KEY 

GEAR SHAFET 

KEY 

m D  REVERSE BEVEL GEAR 

WSilAER 

SCCKER HD. SCREW 

KEY 

GEAR 

BLOCK 

GEAR SHAFT 

COLLAR 

WASHER 

C RING 

FEED GEAR 

FEED GEAR 

SET SCREW 

OUIU LOCK SLEEVE 

OUlU LOCK SEEVE TAPPE3 

LOCK NANDLE 





ITEM NO. 

101 

102 

103 

104 

PART NO. 

82101 

82102 

82103 

82104 

82105 

82106 

82107 

82108 

82109 

82110 

82111 

82112 

82113 

82114 

82115 

82116 

82117 

82118 

82119 

82120 

82121 

82122 

82123 

82124 

82125 

DESCRIPTION ITEM NO. PART NO 

MICROMETER SCALE 126 82126 

CHEM BUCKED RD. HD. SCREW 127 82127 

SET STUD 128 82128 

C RING 129 82129 

DOG PLATE 130 82130 

QUILL MICRO- STOP NUT 131 82131 

MICROMETER NUT 132 82132 

SOCKET HD. SCREW 133 82133 

PLUG STUD 

SHAFT 

PIN 

QUILL STOP KNOB 

QUILL STOP MICRO- SCRNV 

HEAD 

HEX NUT 

LOCKNUT 

SLEEVE 

BOLT 

SOCKET HD. SCREW 

BEVEL PINION WASHER 

FEED BEVEL PINION 

WASHER 

WORM CRADLE BUSHING 

WASHER 

FEED DRIVE3 WORM GEAR 

DESCRlPTlON 

FEED KEY 

KEY 

FEU) DRIVER WORM GEM SHPFT 

WORM GEAR CRABLE 

FEED ENGAGE PIN 

WORM GEAR GRADLE 

SLEEVE 

SET SCREW 

SOCKET HD. SCREW 





ITEM NO. 

1 

2 

3 

4 

PART NO. 

83001 

83002 

83003 

83004 

83005 

83006 

83007 

DESCRIPTION ITEM NO. 

SPINDLE 27 

NOSE- PIECE 28 

FRONT COUAR 29 

BEARING 30 

OUR3 COLLAR 31 

INNER COUAR 32 

BEARING 33 

34 

LOCK NUT 35 

QUILL 36 

DUST COUAR 37 

BOLT 38 

GEAR HOUSING 39 

BEARING 40 

SHAFT 41 

GEAR 42 

BEARING 43 

SOCKET HD. SCREW 44 

SPINDLE BUU GEAR ASSEMBLY 45 

KEY 46 

KEY 47 

SEE SCREW 48 

ROCL PIN 49 

SPRllNG 50 

PIN 51 

GEAR SHAFT 

PART NO 

83027 

83028 

83029 

83030 

83031 

83032 

83033 

83034 

83035 

83036 

83037 

DESCRIPTION 

BLOCK 

SOCKET HD. SCREW 

STOP PIN 

SPRING 

BLOCK 

BAKELITE BALL HANDLE 

HANDLE 

ROU PIN 

SOCKET HD. SCREW 

LOCK NUT 

WASHER 

COUAR 

C RING 

BEARING HOUSING 

BEARING 

OUR3 COLLAR 

INNER COCLAR 

BEARING 

GASKET 

SPINDLE BULL GEAR ASSEMBLY 

KEY 

KEY 

SPINDLE GEAR BULL 

BELT 

BEARING HOUSING 


