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INSPECTION

I f  damage is  d iscovered upon unpacking equipment ,  an immediate
reques t  shou ld  be  fo rwarded  to  the  de l i ve r i ng  ca r r i e r  t o  pe r fo rm an
inspec t i on  and  p repa re  a  concea led -damage  repo r t .  Concu r ren t l y ,  t he
na tu re  and  ex ten t  o f  damage  shou ld  be  repo r ted  to  Newpor t  Sc ien t i f i c ,
I nc . ,  g i v ing  un i t  se r i a l -  and  ca ta log  numbers ,  SO tha t  ac t i on  may  be
in i t i a ted  to  repa i r  o r  rep lace  damaged  pa r t s  o r  i ns t ruc t i ons  i ssued  o f
the  appara tus  i f  such  i s  necessa ry .

I I DESCRTPTTON

A.  I t  i s  f requen t l y  imprac t i ca l  t o  use  powered  mach ine  too l s  t o
p repa re  the  ends  o f  me ta l -  t ub ing  to  f i t  va r i ous  va l ve  and  f i t t i ngs .
Th is  i s  espec ia l l y  t rue  fo r  cu t t i ng  l e f t -handed  th reads .

Newpor t  Sc j -en t i f  i c ,  f  nc .
too l s  f o r  read i l y  pe r fo rm ing  th i s

has developed a set  o f  hand-operated
work

Figure l. Forming Tool
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Figure 2. Threading Tool



C.  Too ls  ava i l ab le  f rom
9/76 - inch  OD tub ing  a re  l i s ted

the  p repa ra t i on  o f  ! / 4 ,  3 /8 ,  and

B.  Fo rm ing  Too l  (F lgu re  r ,  3 ,  and  6 )  p rov ided  w i th  a  reve rs ib le
cu t te r ,  shapes  the  end  o f  t ub ing  to  a  con lca l -  o r  squa re  shape ,  ds
requ i red .  The  Th read ing  Too1 ,  F igu re  2 ,  cu ts  a  l e f t -handed  th read  on
the  tub ing  end ,  wh ich  tub ing  i s  now ready  to  accep t  s tandard  NSr
coup l i ngs .  F igu re  3  i l - l us t ra tes  the  Fo rm ing  Too l  se t -up  fo r  t he  3 /B  and
9 / I6 - tnch  OD NSI  Tub ing  end ,  and  F igu re  6  the  Fo rm ing  Too l  se t -up  fo r
the 9/76- : 'nch High-Flow Tubing end.

NS I  f o r
on Page

E

Figure 3. Forming Tool fttdng
Blade B

I T I OPERATION OF FORMTNG TOOL

A. Unscrew c lamplng r ing (E)
expose the fu l l -  length of  thread (F)

to  i t s  mos t  rea rward  pos i t i on  to

B .  Remove  the  A l l en -head  sc rew (K )  and  tu rn  the  cu t t i ng  b lade  (B )
180D so  tha t  i t  i - s  i ns ta l l ed  as  i n  F iqu re  6 .

C.  Sl ide Forming Tool  over  the r ig id ly  he ld tube unt i l  tube end
bu t t s  t he  cu t t i ng  b lade  (B ) .  Lock  tube  i n  c lamp w i th  sd t - sc rew (c ) .

D .  Lub r i ca te  cu t t i ng  edge .

Dur ing use cut t ing edges and thread-cut t j -ng d ies shoutrd be
f ree l y  l ub r i ca ted  w i t  t he  cu t t i ng  o i l  supp l i ed ,  oE  w i th  a  su lphu r -base
cu t t i ng  o i l * .  ( e  good  l ub r i can t  f o r  t h i s  se rv i ce  i s  a  50 /50  m ix tu re  o f
coconu t  o i l  and  ca rbon  te t rach lo r i de ;  however ,  t h i s  m ix tu re  mus t  be  used
under  con t ro l l ed  cond i t i ons .  Carbon  te t rach lo r i de  vapor  i s  a  haza rd  to
hea l th .  )  Fo r  mos t  s i t ua t i ons  a  50 /50  m ix tu re  o f  coconu t  o i l  and  a  qood
grade of  cut t ing o i l  is  recommended.

E .  Square  the  end  o f  t he  tub ing  as  i nd i ca ted  i n  s teps  F  and  G .
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F.  Ro ta te  c rank  ( J )  rap id l y  c lockw ise .  A t  t he  same t ime  beg ln  to
^^ -+ ' i * " ^1 r . ' ' eed  t he  t ube  i n to  t he  cu t t i ng  edge  by  ro ta t i ng  t he  f eedu ( J t r L J r r u a f r y  ! \

hand le  (H )  c l -ockw ise .  The  cu t t i ng  b l -ade  shou ld  be  ro ta ted  a t
app rox ima te l y  one  tu rn  pe r  second ,  w i th  the  feed  con t i nua l l y  advanced ,
to  make  a  c l -ean ,  even  cu t .  Cu t t i ng  b l -ades  w i l l  ho ld  the i r  edges  much
Ionger  i f  a  l i qh t ,  un i fo rm cu t  i s  t aken  ( j us t  enough  fo r  t he  cu t t i ng
a r l r r a  f n  r - r r i -  r - on t i nuOuS ly ) .  I f  t og  l i gh t  a  cu t  i s  t aken ,  t he  su r f ace
w i l l  wo rk -ha rden  and  make  a  smoo th  f i n i sh  d i f f i cu l t ;  t oo  heavy  a  cu t  may
b reak  t he  cu t t i ng  edge .

G.  A  the  te rm ina t i on  o f  t he  cu t ,  s top  the  feed  and  make  seve ra l
tu rns  w i th  the  cu t t i nq  b lade  to  ob ta in  a  smoo th  f i n i sh .

H .  Remove  A l l en -head  sc rew (
1B0 l  so  t ha t  i t  i s  i ns ta l l ed  as  i n
Superp ressu re  tub ing ,  t he  cone  mus t
d iamete r  o f  t he  tub ing .  See  F igu re
For  h igh  f l - ow  tub ing  see  F igu re  7  .

K )  and  ro ta te  t he  cu t t i ng  b l ade  (B )
F igu re  3 .  f n  cu t t i ng  a  cone  end  fo r

be  a  fea the r  edge  a t  t he  i ns lde
5 for  recommended cone d iameter  (K)

I .  C o n e  t h e  e n d  o f
r  ^ * - J  T
\ J 7  a l r !  u .

t he  tub ing  as  i nd i ca ted  i n  s teps  C ,  D ,  F ,

IV ASSEMBLY OF THREJADTNG TOOL

A.  S I i p  the  tube  gu ide  bush ing  i n to  p lace  and  a l i gn  the  cu rved
s lo t  w i th  the  bush ing  re ta in ing  sc rew ho l -e  F igu re  4 .

B .  Sc rew tL re  bush inq  re ta in inq  sc rew in  p lace .

C .  Unsc rew  the  t h ree  (3 )  d i e - re ta i n i ng  sc rews  su f f i c i en t l y  t o
na rm i  f  f ha  R r r l l gn  D ie  t o  be  i nse r t ed  i n to  t he  recess ,  aS  shOwn  i n  F igu rey u ! r , , 4

4 .
NOTE

Be ce r ta in  the  re l - i eved  th read  o f  t he
Bu t ton  D ie  i s  a t  t he  bo t tom o f  t he  recess ,
i . e . ,  f ac i ng  t he  t ube  gu ide  bush ing .  Th i s
su r face  o f  t he  D ie  usua l l y  has  the  th read
s i ze  marked  on  i t .

n

reces  ses
wi th  the

I nse r t  t he  D ie  i n to  the  recess  so  tha t  t he  two
and  the  s lo t  i n  t he  c i r cumfe rence  o f  t he  o f  t he
th ree  sc rews  in  the  c i r cumfe rence  o f  t he  recess

con ica l
I - ) i o  : r o  a - l i a n o d

s t + Y r r v v

E  T ' i  o h t e n  t h e  t h r e e  { 3 )  D i e - r e f a i n i n o  s c r e w s
\ v /

F .  T o  d j - s a s s e m b l - e  t h e  T h r e a d i n g  T o o 1 ,  u n s c r e w  t h e  t h r e e  D i e -
r a t a i n ' i  n o  q . - r e w s  s u f f i c i e n t l y  t O  p e r m i t  r e m o v a l  o f  t h e  D i e .  U n s c r e w  t h e
G u i d e  B u s h i n g  r e t a i n i n g  s c r e w  a n d  r e m o v e  t h e  t u b e  G u i d e  B u s h i n g .
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DIE RETAIiIIT{G
8CREW FI

Eurrortr otE/

F i -gu re  4 .  Th read ing  Too l
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V THREJADING PROCEDT'RE

A.  Fas ten  the  tub ing  to  be
w i thou t  be ing  c rushed  o r  de fo rmed .
t ube  (Gu ide  Bush ing  f i r s t ) .

t h readed  so  tha t  i t  i s  he ld  f i rm lY
Sl ide the Threading Tool -  over  the

B .  Lub r i ca te  the  tube  end  and  D ie ,
or  the l -ubr icat inq o i1 recommended.

us i -ng  the  supp l i ed  cu t t i ng  o i l

NOTE

NSI s tocks the recommended cut t ing o i l
unde r  Pa r t#  1825 -009 .

C .  Ro ta te  the  en t l re  th read j -ng  too l  two  (2 )  revo lu t j - ons  i n  a
coun te r - c lockw ise  d i rec t i on ;  back  o f f  30  deg rees  and  l ub r i ca te  the  D ie .
Cont inue th is  procedure unt i l  the proper  length of  thread (L)  has been
ob ta ined  ( see  F igu res  5  and  7 ) .

D.  Af ter  the f i rs t  tube has been threaded,  determine i f  the depth
o f  t h read  i s  co r rec t ;  t h i s  may  be  read i l y  de te rm ined  by  th read ing  the
appropr ia te inner  s leeve onto the tube.

I f  the depth of  the thread j -s  excessive,  cut  o f f  the threaded
por t ion of  the tube and cut  a  new thread,  a f ter  ad just ing the Die.

Shou1d  the  dep th  o f  t he  th read  be  sha l l ow ,  ad jus t  t he  sp l i t -
type adjustable Die and repeat  the cut t j -ng procedure.

NOTE
I t  i s  sugges ted  tha t  a  p iece  o f  t ube ,
o the r  t han  tha t  i n tended  fo r  i ns ta l l a t i on ,
be threaded to ver i fy  the accuracy of  the
Die.  Remember that  h igh pressures are
involved in  the equipment  and poor
connec t i ons  p resen t  a  haza rd .

E .  To  ob ta in  the  bes t  t h reads  and  l onges t  D ie  l - i f e ,  t h reads
shouLd be cut  in  two passes,  two- th i rds of  the meta l  be ing removed in
the f i rs t  cut .  T j -me is  saved by having two Threading Too. l -s ,  one Tool  to
make  the  f i r s t  cu t ,  t he  o the r  t o  make  the  second ,  o r  f i n i sh ing  cu t .

Fbure 5.

Tubing Size
inches

L
incies

K
inctres

114 x 1116
714 x 3132
3t8
9/16 x 3/16
9/16 x 5116

9l16
s116
3t4
15116
15/16

3frr2
118
782
9F,2
fB2
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VI PREPARIT{TG INIIER-DIAMETER RECESS

A.  The  Fo rm ing  Too I  (F igu re  6 )
p repa ra t i on  o f  l ens - r i ng  connec t i ons .

FOR HIGH-ELO9T LENS-RING CO}INECTIONS

i s  u s e d  a s  a  j  i g  i n  t h e

Remove
the body of  the

B .  I nse r t
body and use the

the  A l l en -head  sc rew
too l .

(K )  and  t he  cu t t i ng  b l ase  (B )  f r om

the  d r i l 1  bush ing  (L ) ,  F i gu re  6 ,  i n t o  t he  end  o f  t he
se t - sc rew (M)  to  fas ten  the  d r i l l  bush ing  i n  p lace .

C .  I nse r t  t he  tub ing  i n to  the  o the r  end  o f  t he  body  as  fa r  as  i t
w i l l  go  so  tha t  t he  su r face  to  be  d r i l l ed  i s  app rox ima te l y  on  l - j - ne  w i th
the  cu t t i ng  b l -ade  sc rew ho le .  Fas ten  the  tub ing  w i th  c lamp ing  sc rew
\ \ r , l  .

NOTE
NSI  does  no t ,  a t  t h i s  t ime ,  s tock  o r
supp ly  too l s  f o r  t he  p repa ra t i on  o f  t he
inne r  d j -amete r  o f  t ub ing .  Necessa ry
dimensions are g iven j -n  F igure 1 .  Any
machin is t  may easi ly  prepare the radius on
the  end  o f  a  No .  25  d r i l l  b l t  f o r  t he
standard method or  prepare adequate
cut ters  for  the opt ional  method.

D.  The appropr ia te dr i1 l  b i t  for  lens-r ing corrnect ion may now be
inse r ted  th rough  the  ho le  i n  t he  cen te r  o f  t he  d r i l l  bush ing .  W i th
adequa te  l ub r i ca t i on  app l i ed  to  the  cu t t i ng  su r face ,  t he  d i l I  b i t  i s  f ed
in to  the  j -nne r  d iamete r  o f  t he  tub ing  to  the  p rope r  dep th  (F igu re  7 ) .
Bes t  resu l t s  a re  ob ta ined  i f  a  re la t i ve l y  s low  cu t t j - ng  speed  i s  used ,
and  the  d r i l l  b i t  i s  w i thd rawn  occas iona l l v  t o  c lea r  i t  o f  ch ips .

F I G U R E  6
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VII !,IAINTENAI.ICE

A.  Th read ing  Too ls  shou ld  be  s to red  i n  a  c lean ,  d ry  l oca t i on .

B .  A f te r  use ,  t he  Th read ing  Too ls  shou ld  be  washed  f ree  o f  me ta l
ch ips .  Use  any  commerc ia l  so l ven t  no rma l l y  used  fo r  t h i s  pu rpose .

C .  Tub ing  shou ld  be  he ld  i n  a  v i se  o r  c l amp  w i t h  a  so f t  j aw
du r i ng  con ing  o r  t h read ing .  Avo id  sc ra t ches  and  n i cks r  ds  t hese
se r i ous l y  impa i r  t he  i n teg r i t y  o f  t he  t ub ing .

VIII PARTS INDEX

C A T .  N O .

4B-1s000

48 -1s013

48 -15014

48 -L5020

4B-15021

4B-L5025

1825 -009

4B-15000

4B-15033

48 -15014

4B-1s040

4B-15041

Threading Tool for 1/4-inch OD Tubing

DESCRI PTION

Assemb ly ,  D ie  Ho lde r ;  i nc ludes  D ie  Ho lde r  w i th  hand l -es ,
D ie  48 - t 502 I ,  and  a I1  sc rews .

Too I ,  Fo rm ing ,  t /A - : nch ;  i nc l udes  Cu t t i ng  B lade  48 -15014
and  Cu t t i ng  O i l  1825 -009 .

B lade ,  Cu t t i ng ;  f o r  Fo rm ing  Too l  4B - I5013 .

Bush ing ,  Gu ide ;  f o r  I / 4 - i nch  Tub ing .

D ie ,  Bu t ton ;  f o r  L /4 - : -nc in  Tub ing .

Too1 ,  Th read ing ,  f o r  1 - /4 - i nch  tub ing , '  i nc ludes  D ie  Ho lde r
Assemb ly  4B -15000 ,  Gu ide  Bush ing  48 -15020 ,  D ie  Bu t t on  48 -
L5021 , ,  and  Cu t t i ng  O i t r  1825 -009 .

n. i  ' r  . . , , . ' -  F . i  -^ .  4  f  lu id_ounce canV f r t  v u u L I l l Y t

Threading Tool for 3/8-inch OD Tubing

Assemb ly ,  D ie  Ho l -de r ;  i nc l -udes  D ie  Ho lde r  w i th  hand les ,
D ie  4  8 -15041  and  a l - l  s c rews  .

Too l . ,  Fo rm ing ,  3 /8 - i nch ;  i nc l udes  Cu t t i ng  B lade  48 -15014
and  Cu t t i ng  O i l  1825 -009 .

B1ade ,  Cu t t i ng ;  f o r  Fo rm ing  Too l  48 -15033 .

Bush ing ,  Gu ide ;  f o r  3 /B - i nch  Tub ing .

D ie ,  Bu t t on ;  f o r  3 /B - i nch  Tub ing .
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48 -15045

1825 -009

C A T .  N O .
48 -1s000

4B-15063

4B-15014

4B-15070

4  B -1507  1

48 -15075

1825 -009

T o o l ,  T h r e a d i n g ,  f o r  3 / 8 - i n c h  t u b i n g ;  i n c l u d e s  D i e  H o l d e r

A s s e m b l y  4 8 - I 5 0 0 0 ,  G u i d e  B u s h i n g  4 8 - 1 5 0 4 0 ,  D i e  B u t t o n  4 8 -

1 5 0 4 1 ,  a n d  C u t t i n g  O i I  1 8 2 5 - 0 0 9 .

o ' i  l -  C r r J - l -  i n o :  4  f l u i d - o u n c e  c a nv L L '  v q e e 4 r r ) r t

Threading TooJ. for 9/16-inch OD Tubing

DESCR]PTION
Assemb ly ,  D ie  Ho ]de r ;  i nc ludes  D ie  Ho l -de r  w i th  hand les ,
D ie  48 *15041  and  a l l  s c rews .

Too l ,  Fo rm ing ,  9 /1 -6 - : -nch ;  i nc l -udes  Cu t t i ng  B l -ade  4B-15014
and  Cu t t i ng  O i l  1 -825 -009 .

B lade ,  Cu t t i ng ;  f o r  Fo rm ing  Too I  48 -15063 .

Bush ing ,  Gu ide ;  f o r  9 / I6 - i nch  Tub ing .

D ie ,  Bu t t on ;  f o r  9 /L6 -Lnch  Tub ing .

Too l ,  Th read ing ,  f o r  9 / I6 -Lnch  tub ing ;  i nc ludes  D ie
Ho l -de r  Assemb ly  48 -15000 ,  Gu ide  Bush ing  48 -15070 ,  D ie
Bu t t on  48 -15071 ,  and  Cu t t i ng  O i l  1825 -009 .

O i1 ,  Cu t t i ng ;  4  f l - u id -ounce  can

Forming TooI for 9/16-inch OD Tr:bing - High Flow

4B-15093 Too l - ,  Fo rm ing ,  9 /16 - i nch  H igh -F Iow ;  i nc l udes  Cu t t i ng
B ]ade  48 -15014  and  Cu t t i nq  O i l  1825 -009 .
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