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were found too  c o s t l y ,  t h e  schedules  t o o  long,  and t h e  work rece ived  was 

of  u n r e l i a b l e  q u a l i t y .  As s t a t e d ,  t h i s  experience was i n  1952, 

With t h e  inc reas ing  amount of maintenance work necessary  f o r  t h e  
g r e a t e r  number of  machine t o o l s ,  t h e  dec i s ion  was made t o  apply some o f  

t h e  s p e c i a l i z e d  c raf t  s k i l l s  and exper ience  a v a i l a b l e  i n  t h e  c ra f t  work 
force by e s t a b l i s h i n g  a machine t o o l  r e b u i l d i n g  program, 

very  s a t i s f a c t o r y  from t h e  s t a r t .  

Resu l t s  proved 

A machin is t  with t h e  s p e c i f i c  t r a i n i n g  and experience was ass igned  

t o  r e b u i l d  a va luab le  ho r i zon ta l  m i l l i n g  machine r i g h t  i n  i t s  shop l o -  

c a t i o n .  
work. Funds f o r  replacement were no t  a v a i l a b l e .  The overhaul  r e s u l t s  

were e x c e l l e n t .  The second success fu l  experience was i n  r e s t o r i n g  t h e  

on ly  j i g  bo re r  i n  ORNL, t h e  prime source f o r  p r e c i s i o n  machining a t  t h a t  
time, The machine was disassembled,  t h e  ways scraped ,  and t h e  p a r t s  r e -  

f i t t e d  and reassembled. 
work as when it l e f t  t h e  f a c t o r y  new, Tota l  c o s t s  were about twenty 

pe r  cent  o f  replacement costs .  

The machine was badly needed but  was worn t o o  much f o r  accu ra t e  

Again, t h e  j i g  bo re r  could produce as p r e c i s e  

This ope ra t ion  was cont inued wi th  two men u n t i l  about 1954 when ma- 
chine shop expansion i n t o  another  b u i l d i n g  brought a v a i l a b l e  space,  and 

a s e c t i o n  f o r  t h e  major r e p a i r  and r e b u i l d i n g  of machine t o o l s  was es- 
t a b l i s h e d  i n  Building 2018. The supe rv i so r  was made r e spons ib l e  f o r  
l u b r i c a t i o n ,  maintenance, and minor r e p a i r .  Soon a f t e r ,  t h e  volume o f  

needed r ebu i ld ing  work r equ i r ed  s i x  craftsmen i n  t h e  a c t i v i t y ,  with some 
e lec t r ica l  and o t h e r  s p e c i a l i t y  suppor t  from o t h e r s ,  Ref in ish ing  and 

p a i n t i n g  were inc luded .  The r ebu i ld ing  requirements  cont inued h igh  

through 1967 as personnel  increased  wi th  OWL growth, and t h e  c a p i t a l  
funding f o r  replacement and a d d i t i o n a l  machines remained very low, Many 

used machine t o o l s  were procured from government excess  sources  and were 
a l s o  overhauled be fo re  going i n t o  shop use .  

The next  yea r ,  r e sea rch  program changes i n i t i a t e d  a f i v e  yea r  pe r iod  

o f  gradua l ly  decreas ing  shop work requirements  
r ebu i ld ing  was reduced by d ispos ing  o f  t h e  o l d e s t  and worst  worn machines 
as shop personnel  diminished,  The a c t i v i t y  was r e l o c a t e d  ad jacen t  t o  t h e  
l a r g e s t  machine shop bu i ld ing ,  and a t  times as few as t h r e e  craftsmen 

and a l u b r i c a t i o n  man remained i n  t h e  crew. 

The volume o f  machine 

Yet, by 1970, about 66 p e r  
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FACILITIES AND EQUIPMENT 

Most r ebu i ld ing  shop equipment i s  p o r t a b l e .  Whole machine t o o l s  
are se t  on heavy-duty s teel  p a l l e t s  when rece ived  and are moved about 

as l i t t l e  as p o s s i b l e .  
used f o r  t h e  machine p a r t s  and subasse l i e s .  Hand t o o l s ,  su r f ace  
p l a t e s ,  master s t r a i g h t  edges,  and opt ical .  al ignment t o o l i n g  arc i n -  

cluded i n  t h e  v a r i e t y  o f  small equipment. Most s p e c i a l i z e d  shop sup- 
p o r t ,  o t h e r  than  p a i n t i n g  and e lec t r ica l  work, i s  suppl ied  from o t h e r  
shops.  

t r e a t i n g ,  and motor rewinding are  examples. 

Po r t ab le  h o i s t s  and hydrau l i c  l i f t s  are much 

E l e c t r o p l a t i n g ,  welding, metal spraying ,  way gr inding ,  hea t  

The most s e r i o u s  de f i c i ency  i s  t h e  lack o f  a monorail o r  br idge  
h e i s t  f o r  a d d i t i o n a l  s a f e t y  and economy. 
hoist system i n  t h e  p re sen t  wood frame bu i ld ing  would be d i f f i c u l t  and 
expensive.  

I n s t a l l a t i o n  of  an adequate 

The f l o o r  p l an  of  t h e  Rebuilding Shop i s  shown i n  Figure 1 with 
i n d i c a t i o n  o f  genera l  area uses .  

Fig.  1. Floor  Plan of  Machine Tool Repair Shop 
Building 2516 
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f a r  t h e  c o s t  i n c r e a s e  i s  noted i n  t h e  f i l e ,  
The t h r e e  overhauls  have c o s t  as niuch as t h e  machine d i d  o r i g i n a l l y ,  

y e t  only about 38 p e r  cen t  o f  p r e s e n t  replacement machine c o s t ,  

b u i l d i n g  c o s t s  a l s o  inc lude  improvements such as t h e  s l iding-ram mount 
f o r  t h e  work head, s a f e t y  switch a d d i t i o n s ,  and power f eed  on t h e  t a b l e .  

I t  i s  no longer  1946 model Bridgeport  and i s  no t  o b s o l e t e ,  Good mainte- 

nance and r e b u i l d i n g  have allowed 30 yea r s  o f  p r e c i s i a n  use wi th  more t o  
come 

'The r e -  

7960  A c q u A U u n  CuhX - $ 2 , 4 9 8  

This  m i l l i n g  machine was used 15 yea r s  be fo re  i t s  l o s s  o f  p r e c i s i o n  

and gene ra l  cond i t ion  r equ i r ed  an overhaul s t a r t i n g  i n  l a t e  1995. It 

had been i n s t a l l e d  i n  t h r e e  d i f f e r e n t  shops du r ing  t h e  p e r i o d ,  
The r e b u i l d i n g  c o s t  is recorded as $3,065, but i nc ludes  t h e  $1,500 

p r i c e  of  a more powerful,  new Model 52 workhead 

p r o d u c t i v i t y .  The remaining $1,565 c o s t  f o r  r e s t o r i n g  t h e  machine t o  
factory-new p r e c i s i o n  i s  probably r e a l i s t i c  i n  1975-76 d o l l a r s  and a t  
19 p e r  cent  of  replacement c o s t .  

i n s t a l l e d  t o  i n c r e a s e  

OPERATIONAL PROBLEMS 

Ma,Mne P& p r e s e n t  some o f  t h e  major problems. The d o l l a r  i n -  
vestment i n  inventory o f  spa re  p a r t s ,  t h e  s e l e c t i o n  o f  most f r e q u e n t l y  
needed replacement p a r t s ,  and t h e  schedule delays caused by long d e l i v e r y  
t imes f o r  s p e c i a l  purchases oE p a r t s  no t  stocked- a l l  a r e  helped by ex- 
pe r i ence .  As machines cont inue t o  be used over  a long p e r i a d ,  some 
o r i g i n a l  p a r t s  are d i scon t inued  by t h e  manufactures I s  improvements and 
model changes. Machine updat ing by new-model subassemblies o r  p a r t s  i s  
sometimes p r a c t i c a l  but  can make r e b u i l d i n g  uneconomical. Some manu- 
f a c t u r e r s  go out  o f  business  * That circumstance soon renders  f u r t h e r  
r e b u i l d i n g  i m p r a c t i c a l  as p a r t s  become unava i l ab le .  One o l d e r  brand o f  

h i g h  q u a l i t y  m i l l i n g  machine was found too  c o s t l y  i n  r e b u i l d i n g  because 
of  extreinely high p a r t s  p r i c e s .  
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maintenance, and machine r ebu i ld ing ,  bu t  i t  i s  slow. The e l e c t r o n i c  
l e v e l  o f  equal  p r e c i s i o n  pays f o r  i t se l f  soon simply through t h e  clim- 

i n a t i o n  o f  wa i t ing  f o r  an accu ra t e  reading .  
Opt ica l  t o o l i n g  o f f e r s  new degrees  o f  p r e c i s i o n  i n  t h e  assembly 

and adjustment o f  machine t o o l  elements i n  p a r a l l e l  perpendicular ,  

angular  r e l a t i o n  t o  each o t h e r .  The o p t i c a l  square ,  micropt ic  t h e o d o l i t e ,  

and autocol l imat .or  a l low alignment ws rk  s u p e r i o r  t o  t h a t  used i n  manu- 

f a c t u r e  o f  t h e  o l d e r  machine tools * 
Ref in ish ing  o f  r e b u i l t  equipment inc ludes  some d i f f i c u l t y  wi th  p a i n t  

adherence on cast i r o n  and cast s tee l  t h a t  has  absorbed o i l  over  a pe r iod  
of  y e a r s ,  

a c i d i c  enamels t h a t  resist  loosening and s o f t e n i n g  by o i l  i n  t h e  cast tnetaal 
are on t h e  market and a r e  e f f e c t i v e ,  

Thorough s u r f a c e  c leaning  i s  n o t  an adequate s o l u t i o n ,  Special, 

The Occupational Sa fe ty  and Health Act now r e q u i r e s  more a t t e n t i o n  t o  
t h e  s a f e t y  p rov i s ions  on o l d e r  machine t o o l s  t h a t  may no t  meet p re sen t  re -  

quirements .  
Control  handle knobs may be t h e  wrong c o l o r .  
may be inadequate .  The r ecogn i t ion  of  such d e f i c i e n c i e s  and c o r r e c t i v e  
a c t i o n s  have become a necessary  p a r t  o f  machine r ebu i ld ing .  

Emergency s t o p  swi tches  may not  be i n  t h e  p o s i t i o n s  s p e c i f i e d ,  

The guards on c u t t e r  areas 
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MACHINE SHOP EQUIPMENT REBUILT IN 1975 
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MAJOR MACHINE TOOLS REBUILT I N  1995 

APPENDIX C 

Descr ip t ion  

Lathe 10f f ,  Monarch 

Grinder ,  D-8, DoAll, Sur face  

M i  11, Bridgeport  , # 2  

Lathe , l o t t ,  Monarch 

Lathe, l o t t ,  Monarch 

Bridgeport  

Grinder ,  D-8, DoA11, Surface 

M i l l . ,  Br idgepor t ,  #2  

COST - 
Labor- Material T X  

960 

605 

5118 

1 , 784 

1,019 

764 

3 64 

764 

MINOR EQUIPMENT REBUILT I N  1975 

4 G-n-inders, 611 

1 Grinder ,  10" 

1 Po l i she r  and Grinder ,  12" 

1.. Bel t  Sander,  6" 

6 D r i l l  Presses 

1 Saw, DoA11, ML-16 

185 

653 

958 

2 80 

280 

7 5  

60 

320 

3, 145 

1,258 

1,468 

2,064 

1 , 299 

839 

824 

1,084 



15 

P CE AND 
SEQUENCE OF 0 DING MCHLN 



16 APPENDIX D 

A ,  Prevent ive  Maintenance During Opera t iona l  Use of  Machine Tool 

1 Lubr ica t ion  
2 Adjustments 
3 ,  Minor Repairs  
4 Inspec t ion  of  P rec i s ion  

B .  When machine p r e c i s i o n  c a p a b i l i t y  becomes inadequate  , t h e  cont inu-  

ing  need f o r  t h a t  p a r t i c u l a r  machine i s  eva lua ted .  
a b i l i t y  of  machine replacement funds and t h e  e s t ima ted  c o s t  o f  
r e b u i l d i n g  the  machine are cons idered .  
a machine i s  made, t h e  fo l lowing  sequence occurs:  

Next, t h e  a v a i l -  

Once t h e  dec i s ion  t o  r e b u i l d  

1. 
2 .  
3 .  
4 ,  
5 .  
6.  
7 .  
8. 
9. 

10.  
11. 
1 2  0 

13. 
14 
15 0 

16.  
17.  
18. 
19.  
20 .  
2 1 .  
22  D 

Schedule for Rebuilding 
D i s c o m e  c t  
Move t o  Rebuilding Shop (Photo 1)  
Disassemble (Photos 2 ,  3 ,  and 4 )  
Clean Parts wi th  Steam o r  Solvent  
Inspec t  Parts 
Determine Parts t o  be Reused, Repaired,  o r  Replaced 
Request Purchase of  Replacement Parts n o t  on Hand 
C o l l e c t  and S t o r e  Replacement Pasts on Hand 
Plan and Coordinate  t h e  Repair  Work Required on Machine Parts 
Clean and S to re  Parts t o  be Reused 
Inspec t  Repaired Parts and S to re  
Assemble Parts and Subassemblies 
Connect Temporary Power 
Test Operat ion 
Inspec t  Machine 
Make Any Adjustments Needed 
Recheck Cor rec t ions  
Disconnect E l e c t r i c a l  
Re f in i sh  and P a i n t  (Photo 5) 
Coordinate  Shop I n s t a l l a t i o n  
Check Operat ion 
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18 APPENDIX D 

Photo 3 - Headstock ‘Tai ls tock,  Carriage, Lead Screw ~ 

and Other Parts Removed 

Photo 4 - Variable Spoed Motor Generator from Lathe Base 
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Photo 5 - Rebuil t  Installation N 
Life C 
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