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INTRODUCTION 

The mission began on Saturday September 16, 1989 at S.M.I.P.C. 

in Seoul, Korea with an introduction to some of the new members 

of the organ~zation, who have recently joined the "Automation 

Department" as well as those that have been with the group for 

many years. 

Since l have been part of S.H.I.P.C. for six years and K.O.P. 

T.E.C •• prior to the merging of the two organizations for two 

years, the standard preliminaries and the scope and the working 

of the organization was keep at a minimal. 

I was introduced to Mr. Lee, Ki-Don, a relatively new engineer 

r-" ... ~ -,._ J 

with S.H.I.P.C. Hr. Lee was to be my liaison officer and translator 

for four weeks, representing three companies in Pusan. 

Also met with my other liaison officer, Hr. Yoo, Jae-Kwon which 

l had the priveledge of working with in the past. Hr. Yoo would 

be the tran~lator for the following three weeks, visiting four 

companies in the Seoul area. 

Monday September 18, 1989 we went to the U.N.O.P. in Seoul and 

met with Mister Jacob Guijt, Resident Representative, United 

"ations Development Pro~ramme and Mister P.C. Park Programme 

Officer. They explained the program and the relationship between 

U.N.1.0.0. and S.H.I.P.C. They also expounded the i~portance on 

•everal small and medium size companies and the need for service 

of experts in the field of automation. 

I was told that the comp3nies were in ueed of automation in 

various grinding applications and general machining. 

This has been my field of expertise as well as being familiar 

with some of the companies. 
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The actual working period began Monday September 18, 1989 after 

I returnd to S.H.I.P.C. from U.N.O.P. and ended Saturday November 

4th., covering a period of seven weeks with visits to seven diff

erent companies, addresing several problems during each visits, 

spanning a wide variety of problems. 

During this period I worked with Hr. K.D. Lee, Hr. J.K. Yoo and 

Hr. D.J. Chang (Hr. Chang replaced Mr. Yoo for two days, due to 

prior commitments). These engineers were my translators and part-

ners during my entire stay in Korea. 

These gentlemen were great assets, notonly to me, but to the 

companies we visited and to S.H.I.P.C. I was very impressed with 

them in the en&lish language, but especially with their knowledge 

as engineers inthe field of manufacturing. This made, what could 

have been a difficult task, rather a very enjoyable and productive 

mission. It was proven by the appreciation indicated to us by 

various company pr~~ident, wishing further assistance in the near 

future. 

The automation department in S.H.I.P.C. headed by the very 

capable Chief of Engineer, Mister Nam, Sang- Hoo, is extremely 

appr~ciateO and respected by the small and medium companies. Hr. 

Nam's relentless efforts and enthusiastic attitude has reflected 

itself thruout all the engineers under his supervision. It is 

gratifying and gives a worth of accQmplishment, when working 

with him and his staff. 

As in the past I have enjoyed working with my Hr. Lee, Hr. Yoo 

and Mr. Chang. I am also looking forward in returning on November 

17, 1989 for four weeks, thru S.H.I.P.C. 



-v-

Prior to leaving Korea, l had a meeting with Kister Jacob Guijt 

and Kister P.C. Park at th~ U.N.D.P. office. Ve discussed my mission 

during the past sev~n weeks and the accomplishments that had been 

made. 

Some of the companies requested that I assist them in acquiring 

broch~res and information on a variety of products. From machinery 

equipment, machine tools to inspection equipment. I told them that 

I would try and bring back as much information as I could on return 

visit on November 17th. Whatever information I could not get, I 

would call Kr. Park of the S.M.I.P.C. office in chicago and pursue 

the remaining. 

I was quite sadden wtth the hews given tom~ by Mr. Jacob Guijt, 

on the temporary cancellation of activity between U.N.I.D.O. and 

S.K.I.P.C. due to the inte~pretation within their contra~t. The 

assi~tance that U.N.I.D.O. has given to ~he small and medium 

industries will enhance their knowledge and productivity, to a 

level of competitiveness in the ~orld market, thus making Korea 

a highly industrious country. 

I hope that in the near future U.N.l.D.O. and S.K.I.P.C. will 

mutually resolve and or rectify any d1fferences 1 which I feel 

quite confident. 

My mee:ing with Mister Guijt and Hr. Pa~k was enjoyable a~d 

informative. I was very impressed Mister Cuijt accivity in Korea 

which J red~ th1u the Korean n~wA paper. 
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enth•J5b'!:t kl y 
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t~ t~~ f~e~e~t 3~~!'e~~ ~~1 h3V!? b~!!t: ee~ f3~!litie$ !~~ !el~~a~i~~ :!.5 q~ite 

f3:- in di~~~~":"e ~!:•! ~ .. ,.,~ 4:~ th!~ r~!·;~!':. !.'~!',· ~1~!:~ tQ) ~~~·~!~ ~! '!:~-?- :·!°:!O!' 
W~!"k!~r-:e. 1"~!'='!; :!.~-:!ud.~ ?l.a?';3t~?:e~~ 3!?1 W~~~~!'5. ~'?~!~ W!f:~: °t!;~ (·~~~·:!?":y. 

Tb~ (~!!!pan:: ~a-~ St?!" i~~-: ~-!"~~·!e~-=. ~~:!. r .. n! ng "'! t ~ ~i-= ~ ~~ ~~:.g4?~~-t; 3n~ t::! o: 
,.,.~!'k'!r5 i~ t:!!.e ~ri:-::iir.g 5e~~1on- P.!l!r:l v c!'..!e tc !.~~!! ~! !!~~,,·!~~::~ an~ e:~~·~!'i.e~·.e-

Sc~ o! t:!i~ C•.:>?:!C:"'I~~·· ~ !!'31~:- ·p-!:!•fo-:t:i:. are g~·11~ Fi~-: ;:~1 g·.;i~~ p~l~~ !~:-- V:>~·?·~ 

'=:&~~~t t:r:-CE, wh~·: ~ ._. h'?y !'; ! ~,~ s~!d t ~ ·!:~!'!!"~-=!I c ~:.1 :!o!-:: ·: =-- ;: ~ ~": =~!"~. '!'~· ! ~ ~·!'~'!·-'-:°t 

1~ ••ery -:riti-:31 iL a hig!:. q·.!al!t~· .!~~ 5~;:-er !ir.i·~~ !::!!: t;~~ ~·.:te~ ~i~~c:!~!! 

T!::.ere!i:>re !t 1-: r;.c:?:~~-=?:-·1 f~r tt:'? ?"!!''="~r.el <:o ':-e ~!~~'.y ';'.':tli!ie".l ar:1 
k!!ow!~1ge,,t-!e _ 

Ve :?iet: wit~ ~he !~ll~wi~~ ~r~~n~e!·
P..!". K!~ ~~~l!tv Control x~~a!e!'-

P.r. P.!ln£ Pro1~~tion Jllan!lger-
J{r. Lee A55t. Prcdu~tion P.anager. 
P.r. Cho Grinding Se~~!~n Foreman. 

Ve held :meeting£ witb the managers of V!lrio~= 5e·:t!ons. D•Jring the5e ~et;!?ig5 

the President P.r. Kim w.!l~ al~c present. 

D-Jring our P.ethig w! t:h the Q-J!lli ty Ci:>ntrol Jbr.3ger !r. Kim, -- learr.e-:! tl':!l• he 
was P.du~ate1 .!l::'1 ha-:! knowledge c! q•Jality control t:ut: b:-ked exper!e!!::: ! 
advised Jlr. Y.!m wbt f!?lO•Jld ~e l.!or:e to :id1ieve pr~~r i;·13lity ~ontrol !r: ~t~!!' 

product:cs .snd should al-so ec!•Jcate his ~!t'.!r£ 1r. the prc~~sg ~y li~!'::"?'; ':'!~~'='~!'. 
P.r. IC D. !....-._.. !5: ver·1 know!e".!g~,t·l~ '~1 ~.!l·: ' °t·?t-:k!:-~·:~:1 ir. ~·.?.:tli•·~ ·:~~:t:!'~l 

-t:~r~-.:i?l h!! pri!iC•Js ~~:!i:y:P.~~. ha: w~-z \•·:!!"Y ~e!p:!•.·l 
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!~ tho? apre!'.-ii~ 3.t~:tc!":-?·~ 

?"~!:-o!"t f!::lr '".: h.'? r:- ~:!·1i:t. !!s~ ~ ~~:!.!~." -.1_~~!!":y ·:-::=i~?"~!. r~r~=--t .,,..._ !?:-~·:··:·:~:": 

i~:p~~4:io~ ~Y ~-'=· ~~3.!!. ~~e ~~~~:· !!~12 ir. t:~~ 3?F~'!':1!~ 
A t::la~~ was hel'i in :!e3:'..!r~~!lts wit~ ~ ?!!!·:!""~~~~~!" ~~- !!~ ~~~ ~- t: ~~~::~~=-- =!":~ 
f~ur other :!.ns~~to~-~ ~t~~~'i~~ tte ~!:t-s-; ! !~· .. ·~'.! -t!:~~~ !.:-:·::":!'·.·~":~~!":~ :t:-:.'i 
ed!..":a'".:i~?: ··~ry nei:-essa:-y ~~O:.!l\!S~ o! the h·:~ t!:,3t ?L'\~7 "t:!!:-"..?!3~1s -::'! r-:-r'".:-: -::! 
different prc-'i·.:-':t~. h5d ~een s!!!p~1. t:~ d!f!er~~~ c-~:~!:'~~~ and ~!l= ~-~~:: 

reject£-d and ro:turn.e-:! to the co~3~~; W!::!-:le Qf ~te 3.t-!::l•!e !~~r:~-:tic~s ·b~ ~-e~~ 

pe:-formed, conse~~er.-tly !t ~as bee~ ~ery costly !~r ~ura~ E~g!ne~ring. 

T!!e n~~'t day a meoe-t:ing was held with the Prod~ct!!::l~ !.\epart~~t. ~..!'" B:t~: t:!!-? 
production nanager and his assis~3nt I?". lee. 

They did not have any Pr~~~tio~ St3ndar1s, t~ere!~re 

induded ::t ~?"!:)dt.?':t!O!l ~t3~1~!'d Fer!!! for the s·.:i1~ 

grir.1ing cperatio~. 

i~ tte app~c~!~ J~ ~ i5 
r~!e~ f~~ a ~~~~~~!~~~ 

In order t~ give the~ a~y fin3! a~1'~r ~~ecifi~ i~~tr~-:-t:!!:'n~ 

parts. ~· ~a~ 1m?~r"':3~"': tc 3~~ire :o!"e inf~r??-~tio~ ~~ 

eq'.!ipment, produ·:-t:ion S"':3!!13rd and H.e gr!~1it:!g rr~".:·:?-:5. 

ir. t~e gri~ding o! 
the raw :?:..~ter!al, 

The :-3w ~•eri::tl 1<: -:~!r-ped t!:' a •!O:r1d:-:- + ... t·11 ~·-·t-~!! i!;"':::' !ir.!5~~1 1e'!!~th~. 

the~ return the~ t~ Pcr3~ Engine~rir.g ~~-

'!he f!r-:t ;:-r" :e-:s within P·_1r3:ii: Ene:!n1.?er!ne C:-. is a·:: t~!l:i\-o:: -
1.Tu~e ~i.zi~S ir.~er diameter. 
2. Coun4:~!"s!nit bc~h ~!l1~. <!~e~~ -tw~ r;·r~9-::-:~s ~~~ ~~!:~ ·~!;.~'?!" 3~tc~-t:!~~-' 

3. !u?t~!ing ':!! p.!r"t~ ~':: r4?1DC'V4: :lny t·'-'!"!"~ ~~:! -:!eani?:z. 

The s<?-:ond ;-ro~~-;"! per!-=r~1 ii::. t~e grir:1i~S se·:":ii:r, ".'Ot;5i!:;'°.:$ :-!:-
1. Rough grinding. 
2.Semi-fir.i~h grind!~g. 

3.Super-finis~ ir. a l'F?in.e ?Ja=hi!:e 

The abov~ pro-:esse-: were mv sugge!:tions ll!!l·ie 1•J!"ini 3 F!"~'!i~~~s vis!t. P.owe·1e?" 
manageme~t and operators, d2-:!1-?1 t~ ch3~S~ the ~ro~es-: ~~1 ~l!ein3•~ o~~ 

grindin3 operation Tt:!s W:!l$ r-rc••er. to be 3 W!""!:g 1e-'.'.'!!'.:!O!: :!lnd resd ":!: ~re 
costly to the Company due to inferior co~onents being p?o1~-:e1. 
Lack of experil!nt:e and tnowledgl! was the most respor.~!-'le f3':'1:or, rat he!' ";~3~ 

the process. 
The grinding wheel was certainly the wrong spe~ification for the ano~nt of s~=~k 
to be re11Dved, using a GC180~7V22 g?"inding wheel f!::l~ one grir.1ing operat!~!:- ~~e 
specifi-:attor. GC120!.7V22 1£ to be utilized for exces!:!'le s~od remov3l. 
The grinding wheel was also improperly balan~ed. 
Their process ca'..!sed them •ny problemg:-
1. Inconsistency of req~ired dianeter control. 
2.Inconsistency of required su~face finish. 
3.Re~ult - bad grinding for the following operation, surer-tir.!sh 



- 5 -

IJ~"r n4=:-:": ~t~~ wa~ t~ ~~':'"'-. t ~e!! t ~-: ~·!"·:''!:'~!" r"!'"~-:·?i~:: 
&. ... ... .A.. 

'¥?':~~ 3 ~~t., ,.~~-=! !s ~'2i:-_-~ ~~~~-==-=~~-' 

1. Pe~0'? t~e ·:~·.:!lt.arw-~~~~;.!5 !!'"o: --=~e !!.~r.se 

2. Re!:IJ•1<? the !!3?!!e <cnlv' fro!!: the ~'-'l:-. 

3.Repla~e the griLding wheel. 
4.ReJl!'.J~nt the fl3.cge Qnto the hu~. 
5.Trning of the grinding whee!. 
6.Dis~ur.t wheel a~d hut as a ur.it:. 
7.Place b31ancin~ ~r~~~ int:~ hu~. 

a.Balance the g!'inding ~heel (w!t:h 2 co~r.te!'weight~.' 
Q. Re!!Ount whee: 3n1 h~~~- c"'.ltc spi!!'ile. 
!0. Dres-:ing of -the g:-i~·::".ir.g w~~e! !or cpe!'3.t!cn 
IJnce the ha!an'.:!ng cf ~he g!'!nd1ng whee! W3.S CQ~!ete1. we ~?!'.:OVe!'e1 a :!'~~!e~ 

w~th the ~r!n1!ng w~eel sr!nd!e. The te3!'!~~s ~ee~e~ t;~ ~ a1J~~te1, w~!~t ~re 

'.:!'e3'ting .! vi°t'!'.:it!.c".": in t:he ~-:!-:.ir.e an1 res~!+e~ !.r: t.!!'.! g!'!r.11!!:::. 
'!he !l!.:!r.,::er P.r. E!\!:~ an-:! the fc!'e!!:.."'I~ !'..:-. C~-: ~i~ ;,1j~-;t: the t~~rir.·;s :>r:·:! 'th<? 
?!!.:l~hi~e W~S ir. 3~~1 V~!'~ir.: ~C!!dit:!C!t. 

!h:!.s !r.d:!.:ate1 3!!-:-t:h':?!' p!'~!:·!e~ wit:~ir. the C<:?!!!?a:-:•r 
Th'? wc!'k':?!'O: --.!'~ r:..:::+ !::!t:!.!i.:ir wi-t:h the: p!'O?·?:
Ar?!!~1iY. Ite~ Jo ea 3~~ !~':?~ J~ 10 

l ~-:!-: ~f :=-ro~r ~ :!. !:4:-?!;.:!l:~. 
~~-t;~!r.~ ~f i:~~ ~=!:~~~- :=~e 

Wi~h 3 :'!!t u~ t·!l~, -t;~~ !or~::.an W3~ !l~!e to ~ie~ th~ ~·:-!:ir.~ 

!t wa~ i!!!p'Jss'!.t·:!.e !'.::!!' '.!S to s~~ ?!!!'f l"!?'E·:!-ts C!! t!:.:!.-: •.-:!.-=:!.t: ~·:~ ~~ t!'·'? !a-:'!! ':!! 
~i~. ~1.!~ ~ W!:.''J!f.! l°'~ ~~~~,,~~!~:g ~~ ~~~~~!" 44;!: !Q~Qo !~'!"" f'..!!'"'f:~~!"' 3~S:!.:~!i!"~·:4='. 

lite!: W'; r·~-t:·.:!'"!:·~i ":~ t!:~ (1J~F;~·:. w·~ ~.':t~~~·! t;~ ~-:o~ +:!':~ '!"-?~·-=!~~ ~~ ~'!!' ::~r-·ti:~~t~! 

'!i~:!. t. 
T~ 0 1..!:- 4E!J~:i:ie. w~ '4·~?9~ t;~!-:!. t:~~ ~~~:-· !::-:-~~=\~ !!"'. C~~ w.!~ ~!:.' ~~~.~~!' i-•!.<t:! ~~~ 

t:'o-:nrar.:•, 1·..:'? to -::·'?!'<£0!'::> ! .::!~d fa!l!i ! y re.?-:~!!·£ 3~1 -:o:??:?'! t~!!ts !'..r. C!':c w::i-: O!!'? 'Jf 
the or!sir:3! wo:-k<:?r-: 3!':1 b:it! th€' most k!!ow!,,1g'? ir. '.::!''!!.1~!!~ !:l:::!.c; v~s ~ ::::-e:tt 
loes fc!' ~he t:'omr~r.y. 

P.e wa-= r'?;.- la-:<?".! b•.r !!" J ':?'? 3'E "tt:'? 

:!O?e has on!v be~r. ~Hl:: t!::e t.:'!:'?!!f·3~;· 

grin1in~ tn~w!O?dge 3!!1 ~~pe!'!~n--::e. 

-=-~nte~!~~~ ~?'"~!~".!!r.:~ '1~~~!'~~-:!~f: 

!c~ ~~!~~~~n =~~~~~, ~~~~~!~r~ 1 { .... + ( ... ~ ______ ... ~ hi 'E 

The re.zults of the grinding of g•Jid'! poles or1 the ma-.:-!::ine on w!::kh "'-: !':!l1 
assisted the:m was good, howeve!' the parts failed to pass ir1q•ect1on after c.:•.Jt·er
finishing due to an inferior surfsc~ finish. 

Our next step was to work with the inspection 
inspection. I chose or.e of the inspection girls, a 
give her instructions and s proces~. Her d~t!es vere 
1. Iusper:t the g•Jide poles from each machine, 
a} One micrometer to ~ ut:ilized t-•1 t·cU th'? 

operat~r. this would eliminate variable readings 
diffe:ent micr~mete!'s 

dep31 tF-nt, fo!' in-r:·!'~--::es<E 

Miss Y.im, an1 prci::eede~ to 
as follows:-

1 ??~pe':'tO!' anii t~e ~-=~:~ r.'? 

that they were getting frc~ 
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Si!~.5'~~-t;i.~!";. ,... .. - r.·~:""~: '-"'3~ !~?:-!"4:?.~~ ~·-·~ •" t~-~~ i~-·~~!;::-:4:~!'":.'"''! ~! $":·~-:- ~·~!-? 
~i:t.!e'?~O:-!- ~-?!-:?!'"'~ ~'..!'Ft?!"-!! !'";i~~:i :-":! 

2 ~3:!•! ,.,...,.. i~ ~,... t·~ ·-=-~::"~!4?":oo?~ !~!'"" ~:=~--: ~~·:! s~:!'!3·:~ !?.~i-=~ ~~ •:3:--i~'-='= 
!:'p~r!~!-:'!'r:. Th~ t:~!!!Fle-t:!..~?;. c! l~~ ~~~-~~s w~-.:!~ s~·~w "!.1:-i~":!~~s i:;r -=~~-s!~~~~:y 
in sl=~~ ~~1 ~urf~~~ f!~fsh. 

~-An id-:!ntif!c:Ji.ion c-ard to be placed on th~ ~i@':'4:5 in e3~t t-a~k~":- !~~ :.-·~~~-~~'? 
!s to so~t out th~ varia~ion of siz~s fer tte !~llow!ng cpera~ion. 

4. Fer the guid~ pcle~. three di!fere~~ cperat!a~~:
~) Poush grt~~ir.s-
b' Se!l!i-finis~ 3rin~f n5 
c) Suf~r-fir.!sh lapping ~~~ine-

V~ met with the Pr~~:l'i~~-t: !'.r. ~i~ ~n 3 ~~!! v t-::~!~ -t:c g!'·~ .:~ ~pd:l4:~ re:·':·:~ ~f 
o~~ 3~~i~!ti~~. ~~ wa~ ~~!l a~~~~ ~! ~~~ pr~~!~~~ wt!~~ ve W'!~e ~3V!~! 

At: ~~i.s ~·~ir.": ! ":~~-~!·:!~:"':?·! i+ "~ ":~'? t:~!!!..,.~~, .. ·4! ~··~·!~ "!!..~~!'~~t: ~'""' hn'l . ..t ~ s-=~~!'":=:~r 

on G~!n1i~s t;~~~!V r~!r.:!r!~ 3!'.1 3~~:!-.:3~!~~ 
~~~ 3=·~~:.·~!.~: 1 !·~~~ .. :.?!e !'":'.'!!!'?!'~~~d. :t·! !~!!-:~-!S l 

' ~~.,,1 5'2!~:i:i':':!'. 

2~- !!~~~!e 5~~~~in! z~i~e-~~~~~~less !r!~~i~! 
2~- Contir.~3t!o~ 

'3. S4:~!"3!;·2 ~:!!~+:~1. 

4. F<sl~r.-:it.~ g:-in1tr.:; w~o:-eL 
53. H~w ~e~t~rle~£ zr!~1i~! V~!"kS. 

5~- c~~ti~ua~!~n. 

~~- G!"!n11nz f!~i15 a~d a~v,ntav~~ n# ~enter!es~ s~fr~i~! 
~ P!31e ~el~~~i~~ 
73- FluM flew. 
7b. The ~asic func•!c~5 cf gr!n~!ng fl~t~~ 
8~- Setting tte w~~Y. ~l3~es. 
Sb. Continuation. 
9.:r. Truing 3~·1 1?"esc.::!r:: w~e.;,!-~ 

Q~ c~~~i~~3~!~n. 

10. Al!ent r.g -the work ~'-'1de-::. 

lla.!ru!n~ 3nele ~ett!r.3. 
!It.Truing 3ngle 3n1 !e~1 ra•.;,s. 

A question and a!lswer pe?·ic1 wacr he!d afte! tt:e se~! n3r. !t w:ss ;:·!"O'-'E-!; t:-.: ~e 
very educa-+;ional and g3ve a 1eeper l!nm·1le1ge w!:.:1-::-~ w~uld as-z1s"t the: to r~-!~l v~ 
future problems. 

"WHEPE THERE IS A WILL - THEP.E IS A WAY" 
"POSITIVE THIIKIJ~" 

These statements were translated by my liaison o!fi~er P.r. Lee. H~ 31~~ 
exlpai.ned to them they would learn ~o resclv'? their p?"ot>le~. In 1113ny -:·!': ~ .,.., .! 

process o! 1llumiMt1on would give them U1e final ans~r e.o long as ~ri;-~r 
re-=or~s were :maintained. 
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!r. t!le final !ew 13'{~ we tried to i?!?le~n~ the e1'.••:atien ::t~~d instrllctio'!!s g! ,.,~n 
t., t~e!I! It is not . ht~'!~ e3ST for one 'to ch~~g~ t'J ~~ ... :;::·;-°!."!.-::!t!~:.s ::>!,d 1-:'.<::!S. 

"but ! fo·1:id t ~e!! w:!. l! :!. ns ar~d. e~zer to 4:!"y. 

We set 'JP .:: r.ew in-;pe·:-t:io?: ~!"e!l !o:r ~iss ¥.:!.!!! -t:o l:-::os~ ~"!S-?lf . .!·~J:t·:er:t: to t~e 
gri~1in3 !!9·:h:!.nes and He super-f!-r.:!.shtng ~·:hines. !!";is ·=~~;-r:!.se1 a-i: i~sre~t:!.on 
ben~b ~itb Ler inspectioI! equipt:ent, including 3n ~ir g3ge. 
We later noticed the air g3ge neeced minten~t.~ work 1 tsel!. Ve oH3i?:-?-: !t?: 

ele-.:tronic gage fron: the Kimp~ plant, this arrived on -t:!::.e !~-:+: d3.y of Cl!!" '':!.sit. 
It proved t':l be quite help!ul a:l1 s!lowed that W'? had yet another rrot-l~!!!. The 
super-finish lapz:.-ing ma·:h:!.ne-: ~re !lot :et prc?erly and ll\c-1': of stock !'<?-:!::o•.•31 
was a !Mjor caus~ for final finis~ o~!"atio-e. Various sto!l~C: were chan~ed !'\!1·i 

pressure to ~he ZD~hine, a!~ng with an oil m!~t~r~ ~hang~- L~~t ~i~~te 
insf~Ction was 1ane prior to our le3ving the Co~pa!'.y and the re:•Jl ts were go~-:!. 

Dering ou!" bst ~eting with P-resi1ent !l(r. !!:!re. toe t:cld us how ple;:sse':! ~~ was 
~nd as 3 re~ult of this report he h~s requ~~t:ed throug~ ~.!.~ P. and S.~.!.P.C. 
for further ~!5:!.:t3n-:~ 

! h?tvi:: !_:.:..,;;'".! !f.r. IC:!.?!' vr:;'!y e3g-:r !c!" !;i~ ~-::~~~~!: :=~d. w~rk-?~'= 't~ 1~3~!'! 3!'!~ ::t~·-·:!.re 
~!e::tter krc:J\;!-?1Se !~! t!";e gri?!ding :!ie!1. 

".:r~n-=.! !"!'::; C'J?l!Fr!Ees =.p-rroz:!.?!!:l-t-el y 1115~ <s~~·ent~·-fi ve :-e!" ce?:t) 
t~ere!ure i-t: i~ imper~tive for all h!E ~!!!ployees to be 
z!':!.n1ing. 

of ~:!.=· w-Jrk lo't1, 
~n~wle~~~3tl~ ir. 

!'.!·. !C!m has r:.=: -'-o- !'e'1'..!e:t:s tor my rett:!"'!:!.!'lg t:C' ~:!'·~ ::i-;c:!c:t::tr.-:e for rer:!.o~~ of 3 
<three~ to '5 <s:!.Y.~ l!o~t:hs. ! h:lve tc!~ !if!' Y.ire ":!:at I wo•..!l~ ~·e eag~!" ::tn-i &:'le?!:~1 
to ~s:ist: hi~ an1 his e~~!~yee:. 

Kr Lee. !.D. Tee liai:~n off!~~r for S.~.I.P C ha~ ~e~~ a gre3": ac:se~ ":~ B~~~n 
Ene:!.nee!'ing, S ¥.. :.P.C ~nd myself 



SF.!?l P.E'.'!Vi 'f'RE•~IS10!i ~K~1!=~y. 
Puc:!ln. Y.~?"e!l. 

Pr~sident: - P.r !.e'?. J•.•r:·: l)·J~: 
Dire•:'t-:-:- :- ~?". l'!t, Do-~Y'-''!:. 
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!bn~:o!" Te~~:":i-:-al Dep'1rt:~::.+;: - !':. ':°!;';)i. S·Jr:g-'!'~~ 
Se·:t:io:i C~ief, Prod~":t:ii::-r.. !'epa!4:~r..t: 2: - P.:r C~;i. !=:~-P'::k 

S.~. I.P.~- l13is'::n Officer:- P: tee, !i-Don. 

Shin Heung is a CODfany th3t I visite~ in ~_:irch 19~8. !lt w~ic~ +:i:me I s~~e +;~e~ 
technical assista~-:-e with their grindi~g prob!e:::;, rrc-:ess and a:.•'to~'Uon 

Xr. Lee and I 
replacement of 
grinding, !t' s 

r'E!t•J?"ned 
mamtgers 
'9'\T" ""'V'""·A C:.; r------

pers~~nel +;h;+ I ~~~ ~+; 

to 
as 

!l!";~ 

the co~ai:y 

well as to 
a•Jt!:!eticn. 

fO!" forU-::r assis":a~~e. d·:e "=~ u.~ 

1.!p5ra1~ t!::e +;e~t~!i::t"! tn~w!.e1,!'? -::f 

! 11~ l":.,,.,e .... ·~'! ~e-t wi 1.:!? C:C!!!e r.f t~e 

Ir. (?'!Qi t:b'? ~'=\'P.!'E~!'" ~f t!::~ !~~!;~i,:s! !'e:=·:\r":~~":. -,,.~~ ~~-'? t~? ?: .-:~-~~~-!~!'4EC~ !':?~ 
-t:!:.e CC>!!;:';.~v. ~~ wa-; ·::,'..ti+~ w'?!.! •.:--:-r:I?~ ir. ~~4? E~~!i-:!: lz.~~'-1;t3'?. w!.~-':'~ ! cr.lv 
f!:!•Jn-:i c~t er: ~h~ :~~~ -!3y at tl::e (o?t:':l~'.'· ~:-:1 he "'~; ;;!-=':' ~ f.:.ir!:· r:o:-t~ ~!'!'!'-'~::.. 
3n1 b.~ wa: !'!!:!": -~~<:e-r:-t: ~~: ::!:~.9 !~~t -.:.1:!.~it 

J)t.:!' ing "t~'? ~~"?t: ins w"l i c~ ': ~~! p: !'·: ~ ~=-: ~'-1 ! ~~!~ !. ... ~ ! . 
~ !:!.-:"t ':'~ t~~~ f·!"'~~:e~~ "'-"~~!'? '*'~· ·:c-·.-!r;! ~~~:~": "';!_~!"! 

Hi<:; r~q~~:· w3~ ~s f':'!!cvs·-
1. Eq•2:!p~~-+: C'~r:"':!·cl t~_ir;-f:.;o:-.:3:~'=':?" 

:!'.:'~ !:!!' Co. ) 
OF~r~~ic~~- ~~~~~rle~~ g::~1!n!.· 
Typ~ ~! ~~r3~~~~~·- ?' ~~!r3! ~~~t~ 

b• Longitud~ scr~tch~'=-
'3.C!lol3~+: 11s~~~-a!"~~!or: d. 1.?!"ir;3 ":h~ i::':?~·~!"!'="=·= z~!r~~!~~ ~! ~~:?.~t~ ~~t:4=! ~·!3~!!"~S 
4.Surhc-:: ro•..:zh!:~s: s~'::'J!:! r.':'t ~Y.-:~e1 F.!!3:-: .tr::!!!'.'.-:~ P!'e~~!:-t: f!r:i~~: "';.~ P::::\~: 

. 65. 
'5.0ut of r~·1n1r.~s·: of Pic:tor: P.c-!<:;, f'3rt: !'!~ H'010-l\0~'.?':. ~i~~t-:r l~!"~ '!':-~w!::.3 

p:tr't cf t!::-:- ~I=·p~r:dix, li:te1 :t<:: item No. 17). 

After we re-:~ived the list we toured th~ir g?"indi:n.3 der-art.ment in or'!e?" to 
uncover any of the problems which they ha1 giver. us. 

Ye met w!th tte grinding departnent supervisor and some cf the work~rc: th~~ w~r~ 
present during my previous visit. 

In response to the problem area~. th3t were e~countered durtne tbe t~ur of their 
facility. 
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1.T~e!r first rrab!ee is ce!"t~in!y :e!ir.~e~~~~~ n~~!!gen~e c~ ~~eir ~3~~- !~~yd~ 

~~~ ~=i·1e a~y m!r.~~!:~~'="e p!"'CS!"!'!!, c:··~~ .?-: ~r~·1er:~3't!'.'~ m!.~~ena~·=~ -:t~·:-!r= li=t 
thru-out the enti!"e fa-:t-:-!"y. tl!e o~!y t!~ ~ ~~!:u.!l! :!s: ~~ke~ ':':.!~. :.~ w~o::·:-: -t:~ev 

l::ave a F'!"otl..-r.i 
Ve highli i:ed a pr~g!"a-:a t~3t w~uld r~~·..!i!'~ -t;h'a:o t~ ~~!"!':'~!! 4:~!~ ?!"~-.-~!!~!": i V.tj! 

l:!li~~en~nc-? prog!'-':U. whi-:~ w~u!.d Ct':'-:·_·!" ~!°:.~·:!:·:,l!"t ·:1:.·:--'!~s ·a -=-~!'='~·:!~~ D~ 

!is~3.l y~sr. A :-1?-:-~!--i le~ ~!i':!~Jld. !\l4Et: ~·~ ~4:~~ t~ ~~-='-'!"e it's -=~!!pl-:+!~!'":. 

2. Th~ ~~'=~!l1 Frot-l~?!? is !r;4:'?~-r~l~te1 ~'?t~~~ e~·.-1r~~"t ~~~~le?:t, w!li~~ "-'::.~ !:~'t 

properly imin~a!r.ed a~~ various: other grinc!ng ope?aticn5 ~~c set-ep. 
Prcblen IJo. 2 and prot-lem lo. 5 on surfa~e s-:-r3tchec: an1 at•t a! r<:1e!:=~e~c::. 

These problens i:o'Jld be attes-t:e1 t-y the at-c~e f!"':'°t'leit, als':' by other ~:tr;": 

su·:h as; 
a)Spiral si:rati:-hes or -:hatter :marks: these pro1::·!ems were poi~"':.,.d ':'':.!t t!:' f:he 

operator a:ld. ma!"1:ige!ll.ent a"!ld were e~plai~ed O!l. how tc r-:·:tify the5-? F·r·~"!:-!e~: 

See appendix ite!l! lo' s 2:i ar!1 2t- o! Trouble ~ccti:::.g G·.:i·1e. 
bllongitude s-:ratches was 3l~o explained, how f:o re·:t:!.:fy a~1 shown ir: t"!::.11 

apper.di~ !te~ Jo. 2a u~d~r Yor~ P.e'Ef: E!ade, :!.n ~h~tt~!" a:tr~s a~d !ee1 li~e~ 
3!4. These pro~le~ we!"e part ..... 4 t!!e -::3~ pro1·;-=~ 3r.1 the s~'.!lle g!:~1!!li 

oper!lf::!.on. '-"~it:·h was li-:te1 'c!r.de!'" ~c~!a!"."': ~!.-=:~!or.?.~:!.o:l a!·d ~!.'r!:i-:'? 

ro':.lghr.e'Es 
Time at the (o:=p:=!ly did ~o"': rer~ -t: ~ to F""'=!'":f~~::!: Ue :prOF4?!" e~~ri~:'l"':S. 

that we:-e t:e~~€'1 t~ ~~t 3r:y res!..!l t·: H~t·.t~t1.i::-- ! d.i ~ ~ 2ggei:-t: 'th::l"; ":!::~y pe:--!':'~?! 

dif:!~rent ":~~~~. ~'::t: ~= aq1.!!re ~~!":·~:- I??a~·_.!a-::t·-'~-?!'~ ':':'~·l3!?f:~. ~i~':·~ ~)!~;'~!'" 

•:c~!:t~+ p!ay-= 3 !UJ~!" ~~!4? it= ":~~ ~~!:r:~·=-~ f!r.i~~~~ IJ-t:~-=:- S! ~r:~i!:.2 
:t~p! ii:~i: icn: '='~t.:ld ver.,~· ,,,~ll -=-~:f;~!" in":-: tb-: p!"-:lt·!~?: 

'5 P!'"a~!e~ !0 
?~d 1'':!.2 

~- ot·~ o! !"~·::-~~~~'!~. '=~'.'!d ,.o:~ry ~!! bl! ~":°t:~-E~~1 th!u ~-rob1em Ir:' 1 
Se'? a::·~~~i~! J'=' 2b und~! 0"~ ':J! ~~·.:!:t! V'::'!k "P!"~t·!~!!" •pr~~!~!e 

~3~~e· a~1 "T~!ng~ t~ ~h~~k.• 

!~ t~:.is C<:1~3!!Y''= -:~s-:, I fo'J!:·::! 3 ?e-:h!:-:e p!"'.:!°!:·l<:?::: w!t!:. +:!::.<:? !'"ll?Z'.!:!.~"':!~~ v~~·?! 

dri,1~. inc~~rect c~~t'?? ~r£tig~": ~r!d w?""~!"::; ~-=-s·:l~~:.!":z ""~:-?~! ';!:.l?':i:!i-::3'4:!~!'-

r"..?!""!~g r:.y l:i~~ ~:.!c.;i":" +ri 'th!5 -=~~~-~~Y- 1 !.!3·~ ~~·:!£~=~'?-~ 3 ~~!!ie-r~! ..... w~~-=! 

~~-:-'! !1c3f:iC':-:. !!':'?: A1~~·?'12 t~ ~~· A~0~'72 A ':!!!!'?.,..'=!.·:-? r:·! ~ ('" ·:!'":t! ~ ~i=a:, ~~:!.-: 

woul~ gi•."''.? i": ~~·!'"~ ~~!:":?~! ~~ t!:;..a r~gl_·!34:!~z '::f +:!.·: ::·!"~~·.~·:t !!::-eo ~?~!~t!~=-- wa·! 
!'~'JS~ grir:1!r..g ~f J:·i~t:c:'.. r~'l·::. t:!:us r~;:.:i: !~;2 ~':!'"~ -:.4:·~·.:k !"?:!.·~·!?! ~~~ 

O:':'!'~'tr~!!i~~ ~~~~ ~! t!;'? £~·~'?-:! ~!:~ f~.;..~ c! "t~~ ;·~~':s 

!h~ -:: 3!?:'? : :'e'= ! ! ~ : '3 ... i ::!~ "'ha?~! t13c; ~·-= :!. :;z ·: t:: ! ! ::."?"! ~ ~~ 
'"'r.r .. r- a+- <f ,.,.,. 
-:: -- ----··· C'••~,~~ 

- - r -· Fir-::~ rc?:s~- 3!'!r1'1"!r;g, s~-:c:-:o! ~-:!i~!~t !!;'! f:~'? ~~i!''i 

!ini~t, all 1~ =~~~~!"les~ $!"!~~!! 

I point<:?~ ~~t "':o +:h~~. +;~~ ~~~~s5!~7 ~! ~s!L~ ~!!!~!"~~+; 

V~ spoke very 11 tt le of a•Jtomt1on, 
did however epeak on automatic feed 
department. This would enhance to 
presently have. 

d·~e to t~e f'!'"Ct-le!!': t?ley haif in-:~r!"~!. Ye 
rclle!"~ on a di!f~ren"': product !n ~~':!+:her 

the alrea~y auto!l"L~t!~ roller fe~~ they 

The d1Jration for techn:!.c31 
it wo•Jld be advantageous, 
prin~iple and application. 

ass:!.~t:'lnce W3'S !" a+;h'?r mi !!iiu!, th'.?:re!o!"e w ii'.?:·:!.de~ 

to give them fur":her ed'..!:-?itic~ on g?"1n'1in! t?:e~ry. 
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A -=e~ina!' w~~ ~i'\'ta!: -:-n 4:!!~ !~!!~·t.,!!·: ~' ... '!:-~~·:-":: s~~ ~~~c:~::!!:: ~t:~~ !f-:- 1 ~!-.!"·:.· 11. 
A q~·~s.t:iO!! a~'! ~=-:~we~ r-e!"~·~'! W:t~ ~!~~ p:-~t!!~-:1 3t th-: er.~ ':t! -+:~~ ~~·~i~~:-

Shi~ ~t:·.:-=-~g r:-:-~p::~~· !\!":.~ it' -s ~~ !i ~e!"~ ~~·! ~~~r~ ~ :c~p-t:'=~ 
edU~3~i~~ ~~Si~~3n~~ i~ S~~a~ ~;~ira+i~r.. 

As c! tlis roe?~rt, t!::~ S!11n ~oe~r.:s i:-:~::~~., :!.~ !'"~q·Joe~":!r.~ 
grinding and a~to:ia~!c~ throu!h S.!. I.PC. !lr.1 th~ ~.J.P.P 

~~!'"t~~~ ~~E!~+~n':''!! 

o:!!i~~-

:!.n 

It is dway~ v~ry re\arding and a pl'!!3~~·:-e in s:!.'.'!.~g t'!!-:~nii::::tl ll<:S!star.':'•? .... 
people and co~panies who are s~ e~~~r :!.~ !~rt~'!!!:!.~g t~eir kr.ovl'!!1$~ a~d ~~~!":!c~ 
in the market 1"0rld. 



SP.!N AP. CQ • ~!~ 
P!.~:.e!!. ~-=:--~3. 

P:-~~!.·i<?nt:- ~=-- !!.1:1. Sa:--:~-!-:y3. 
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•}e!"~~=-~! !ff3ir"= !'.3~as'!:-:- !l!r. i:~ei. J B. 
Prod•1-:-tic!: Kan!\g'!r: - ~:-. C~o!. !!yun-P-~ 

S.K.l.P.C. Liaison Offi~er:- Ir.Lee, li-!'on. 

Upon our arrival at the co:apany, P.r. Lee and I :aet with th~ a~~ ~~!!P-1 
officers. 
Ve dis-:ussed .,,ith the!'I, of my s-:-hedule w!?ii:-h W.:-'.!ld ~ for o~ly two C2' 13y~. 
September 26th and Septe~ber 29th. 

Ve began dis~ussin::; a probhm with !:me of their :mafcr prod'..!o:t::s, U.e :lli!l!ns!:3ft 
for sewing ma-:l:.iMs, pa!'t le. 82'3-(\01.:.''5, th!s part::ic~hr d.r-3w1.ng ~!o~~s to 
Daewoo Heavy !n~·.!str1e-= Ltd. <Said •frav!.r.g ~s give~ to ~ for the ptJr~:e cf 
s":ut:!yi n~ t!::!.e pr~-!·.:i:t ~s --n as to tr<? ::-=ed !"'= ;,n ! !?.Sert ! n !'JV re?-:Jrt.' 

~::.n !h -:~ is a •!-?~~~r !~! ot!ll!r ~Jc~ 1!~~~·!3".:'f:•_•r'?~-= -=-.:·:!: ?ts, ?--==~~-·~. ~v~~s 
St•:ig !'r.1 ot!":er ·:~::r-:;in!e~ 

!!:e pro-!•J'='t \•3:-ie"= '=!!~ht! y fro!! one -:-~!!lpar.y tc the ot~ers, t>•.:'t bas!-:311 y l!re 
3!1 s-il!!:!.13.r. 

The gre3tes-": rro~!e?! :!l;·:-:o!"1ing t:o the:t, ""'3S o•:t: of rou~d;.;.;:s- d':!!'ing the 
-:e~te!'le-:~ gr1!!11ng ope!"3ticr;. In in<Ef--?·:tio!! t:he F'!l!"~S- :!:~u!1 ?:;3•.'e !!?31 4.'!':.'I)~ 
DI!!: 1~ t:o!er3r.-:e b'.•": a:':•.:al!v re3·:!!r.~ with!r. 4f!0~~ c•.:t cf ro·.!~'!~!~S 
Af':er e~!lm!.nir.s the p3!4::, ! td1 the:. ":~e!"!: -=~·.il-! '::-e ~~": r-c:~-=~~-z w~!-=~ -:-c·.·!c! 
cause the c•Jt a! rc•Jr:·:!::-:e:::·:. Tl:.~ f'3!"+ i"::::elf ha·: !nte!'!'.'~t:e'.! -=~-~~. f!.:.t !!!i!!etJ 
3!'e3!! ~::1 oi! ~clo;"E. E-=:-J ~!!'! 0:3 .. ·se<: -:-c'.!11 a!iS'! fro?!! the gr!n·ii~f; i:~·erat!cn. 
T~e fo!lowi!!S 3!''! -=-~~ses for out: a! rour.dness·-
1. E~~ess-ive cv311=3~1~~ of t:~e p!'!':es ~e!o!e grin1!r.z. 
2. :e~-::-ess1ve grin1ing 'infeed' 
'3. ln'='orre-:t position of the tb1e <s-·.:~~·o!"tl 
4. Grir.d!r.g whee! too hard. 
'5 Irr'!g~lar or 1ns•.:ft1~1ent S>..!pp!y of i:-ool.!r.~ 
6. Azis o! the ~?"I! lo-:!te1 tee ~ig!! '~here:!':'!''? ir.·:.·:ffir!e::': t.'re:-z·.:re 3!11 

ir:-egdar 1r1•,e.' 
7 AY.ie of the pie-:e too low !n'.! too ~!o~~ to t~e -=~~terl1r.e of t::~e w~e~!s-
6. Irregular mvements due either- to the condition cf the w~eel, or tc !t's 

drive :mech~nism. 
9. Defective -pindle < especi!llly play.> 
10. Feed wh'!el out of truth. 

Due to all of these reasor.s, I therefore s~ug~ste1 that it wo~ld ~ ne~es~ary 
for me to observe the ope:-.3t1on in order to determine the causes through ~-!~~e~-= 

of elimination. 
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!~ ~5 ?!": i:!!.i~ ~!~. ll'! ~:"'? ~-:!:! t~~": t!'.:~ =:~!!:.-:'i~: .... ~:.~'!! !::":-:·!' !:.~~ ':--·?~~ ~-=~~ 
o·.~t •'=-' ~~ ~!~·:4:~1~~!. !'C?;-3!~ ~~'::r.. !~~}9 ~"e!"~ ~~~e:~:.!.:.S ~!:·~ ~~'=~ •-- ':~ :--~:·~! :--~·.! 
3~~ 1~~~!!!~~ F~i~~ ~~ ~~~ ~~~~ vi~!~ ~~ ~~!~~! ~~~~~~~~ 29~~ 

w~ h.9~ ~ tc·~·r ~'! tb~ !!l'=1li4:y .?l~t! t!..er. p~c-:~~'!~~ t~ ~~~ ':'0:~4:~:-!e~~ !;!"!~~~! 1~ 
qu~tior., ~i~h is the l~rger of tee twc centerless g!'!r.1t~s C\:!:.ines. 
The grin'1ero;:, tro~ r;· eY-~rien-;e, re q'.!!.4:e !:11 :s~d lad~ ~! +;te !:ew ~n·:! =-=~er-::. 
tech~ology. JQ 1!3~'Jsl5 were Frc~·i~e'.! v!.t!:. t~'!! ?!:3-:Hx:es w!:.~~ t~'!!1 W"!re p'-'r-:~!'5e1 
as used equip~~t. 
ls I e,.-.3J!l!n'!!'1 the g?"i-C1'!!r, even v!.t~o·:t: !l ~":~r. I fc•Jnd Jr.3~Y p!ct-~e~ !l!e~s'.-
1. ~e gr1~'1ir.g wheel, !!!!properly b3l3r.~e~. 
2. The s!!prc!'t ~!a•!e w::t5 too wl!!e fer the F3!'t5 be!tg gro·.:nd, c~us!~~ t~e 

pi~es to ri'1e too hlg~ on the bla~~ ~3~s!ns the ~ar~!~e tiF tc chip 
3. The -:enter height was too low .lln.d too close tt! t!:!e -:e!lter! tne c! tt:.'?' 

wheels. 
4. Feed 3nzle o! ~he regul3ting v~ee! W3S ~et 3t 0.5 c~~ee~ ~':.!t t~e d!"es~in5 

lngle 10~ ~ntn~~. ~~e t= the 3~e?:.~e ~! d~g:-ee indi~!ttC'!' 

Ve ?ro~e1e·i tc ::. ~stn•·:-t ~~e::: how to re-:t!!y th'?!! p-:-~'::-!e~ 
1. ~al3n~!~g ~! ~~e g:-!nd!~s wheel i~ t~e !~!!~~:~~ ~?:.!'.er 

a) Pe~~e ~C'~~te!"~ig~ts frc: t~e !!~nge. 

3. 

°t'' Per.::·.~ !l!:?:.!e ,~~!y' fro~ t~e !:!·:':· 
~' Pep!~~e the srir~i'C! ~heel. 
1:1\ P.e-:c-'..lnt t!:!e f!-'n:::'! ontc- ~-;t-
el Tr~!r.s ~! ~~~ g~i~~!~g w~~~~. 
f' r1s~~!:.~ "'~eel ~~~ ~~t ~s , ~~it 
11') 

~' 
4' 

Pb-:e ?;-3!3~-:ir".~ 3!"ti:>!" ~ :.':~ h':.!t' !!:.~ 
P~!3:-:-:e t:be gr~!'.1i"CS wheel rv!.U. 2 
P~-mc·.:?:.t wheel 3:-:·i ~·.it <t·3l!'~-:eil 

~nt~ t3~~~~!t~ s·~~1. 
'"' 

c~·-·~°':~!'w~!~~~s ... 

j ' l'n~-:s tl::e grir:'.!1r:3 wheel f~:- o~~:-3t:i;,~ 
3tt3:~e-i t·!-:t::re 43 3:':·i 4t· ~! ":!:e .?!~~:-:.1!:!. 
!he ~H-:!'.::-:e<:s ~! the ?:-c--!.i~t !s 14. 7'.?:!:: ~i~~te!' 

H31'!.> w~s 't''C·?"C'~i!!:."'tt'!-1•1 13-:::t 

~·1nz"'0r Q! !t'.JZ::t. 
6 llUI 

~ 7 n:m 
1 9 1llD 

9 11 Jl!lll 

11- 1~ mm 
1'3- 16 m1 

Thi,..:t:•·;:l!C.: "'! tl:!i; 
~ c:i: 

4 e. 
'5 ~ 
7 i= 

~ !!'.: 
11?!'.!!I 
17e 

w3z too low at 24'-~:i=. it s~~~ld b'! in~r-~~~~1 tc 
16i:n and ~·11?r 

Their a~tual centerbeig~t 
2'57.5a. 

4 Vhen I return on Fr11~y. I wc~ld s5515~ and instru~t thee to att~ir. r!'~?'!~ 
align111ent. 
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0~ F?·:~~.,. ~er"=~~~=- 29. !~~Q. Wo? ~et'..!!'!l4='1 ~~ ~t:'=' ~~~~~=--; 
!!:~y ~a·~ re·:e!t..·'?~ f:~;'?' ?"-:~-~~r~i: ~~~~!' ·~!·:.-:! :~ w:-: !!:~~:!!!~·! 

V.i?. !:.!:lwe•.t-er ie-~·:~'J!":~~~~-~ t"·.:!"4:~~~ r·:-~b!-:~::. !~·: ~!"!.'.·-: ·1~&?11 t--:!":<E !r-:= ~?.&? ~~r:: 

":o t;l:·? ~p!t:'.i!.;. ~~~ ~! v~ry:.:-!~ 1-==:s-!:~4:.. ·=~· .. '-:!!:.3 ~:-;~~=i:~· .. ·~ ~:~~~~!~~ ."' -t:?!c 
-Epin~le ~~3·:! a~!!:::·~: t:~ t:h~ gr!!:'!!t~s v~e'21 !~:~~~!=-,~~!)· tv::? :=!" ~?:.~-:-? '!:.ia-!-t:s ':'·:~ 

Qf '.:?!e~--: ~ ... '? ':'! t!:~ '=~~ !e~!t~ !t.i'E t~:! tt- ~~ :-<?·:":!.fi~-~- 'Y:~.'?!' •.•:.!:--:-~·:.~~ 1"!\s 
bei!:g t:~'-''E'E:·f i:~ t~-O- e!"!~-!~!'" t>y t~e !'">?~•.'! :tf:i ~~ Wl;c:?'?l ~":':'!". V~!':~ ~~-=-·:.'?-! !"~f.~1?" 

tt-a~lv ~!"r: ~~~ri?~ss-' !!~~ ~~~ ~y':!?"!·~!! .. :· ~y~l:42!! Y~c: !~·:~t:ie~ i~s!::~ ~~~ ~:-it:1i~s 

m-:!?i~~ anti i-: ·.:~~tr.i!:.'ut~1 to the vib!'":s~!.e>!l wHh!.~ t~~ ~=~:!l~ A~~s ~!:~ tt::-'?~ 

are~s -=~•Jsi~ •.·~t-!'!l~ion. !t is :!~~s51~!~ ~~ 3f:~?t!=.. ~~-~ ~ri:!·~i~g .. Th~:!~!':"~~ ! 
sugs'?'Ef:e1 t-:? ":~~~ t~ h~·~ the prob!'?~ re«E'.:'l\"etl 5!!.t! tc :-~~··e t~e ~y'!:-~·:!!-: 

syst~?t fr!:'~ wit'-~ !'2 t!':e ~-.:Hr..e a~d set it aCEiO:~ c::i S~f:'~!'t :.-a-!~ t-;> e!~~!.!!~te 

loc.31 '-'ibraticn 

They as~~ that ! as-sis-t: the!!! in gettir.5 the p:-c:er dress!ng 3.~sle ~~ ~he 

re!'.!latiJtS whe-!l. Ye s':3!"ted by using :s!l 1r..-!ic3tc?" It w3s. a ::i.:-:::t that ..... ~ set 
~be ~l at 0 1~S!"~ 3~gle on the d!'"ess!ng c~it. F!rc;t we ha~ to set t~~ !':.'r~ 

unit att3~hnent to 0 degre-?s then set the dress!ng ~!!.gle to ~ c~!ree~. ~:~ ~~!~ 
w:ss t:':.'!!ple-ted •~en WI!! wo•.:ld be ahl'? tc l'f:t3.·:t:. ~eg:-ec:? !n1!c3~~:--s t::: t~'? ~r!:!r..'? 

3~~ g!!t t;h~ r~~p-=-! tj~~~si~~ 3!:~le - ~·~~ !·:~":t.:-!" ~~~~!~~. ~!?;·=~ ~?:·:? r'!£~ .. 1~~!ng 
v!?~~! ~~~!"' !:!t1 !:·~_=r:-!~:~ ~-!"':'~-!~~. ti'? -=~·.!!1 :-;~4: ~4:":3'!:; t"~~~r ~!'"~~~i~~ P. P' ~ , to 
'"-;>·_•!!f:er ":!:"!' ;:·r':!~l~:r "'e ~a-1 t':! t!re'E'E t~e w~e~l :1t: e~<:re~!y 'Eli:.>w tee~. !'!:1 t:h:st 
~~r;-t; ~~t:t:?:si~!~ wai-=~ ~! ti~. ~·Jt: ""' w='~ f:~'=' ~!:.!y w:iy "':':' p-rop~r!y ~!"C?~-= ":h~ 

w~~! '..'~!e~'E t!l~y "..'01..:!d h!'tvire t:he ~":~?" r'?~~irire1 fir~t. S~!:-:-e tl::s -:~·~ld ?"!~~ ~<!! 

-!~~~!I! 3" e!:~·H•1':'".:S !!!."':!".!:~~. w~ ~!-·:!-!"='! t~ =:':! •- t:h~ P!.'"~<:!1-:r..~!: ':'ffice !\~d 

'!is·:-'.!'=~ 'tt:~ir ~~~t:~~ .:~ l~r~s4:~. 

!'.!'". r:~:-:i. 1-h~ F:--c·:! ··:": !.~~- ~3!":!~~!' i:i:'!~ !!!':! ~~ ~~ct:~':!" rr'::!~!.::!! ~,·! 4:t t:!::.~ g~!~'1~!'. T~~ 

~-:!;'!~~ t-~1~-! cld i!": =~~ ~!":1 "t~~~!;~!c3y, :!.~ was :!.~~""':t':~!~:-: t;~ -=~~ t;!;e !!!'"~~~!r;g 

f~~~ ~~3!e- c·.·~r ~!"!'= '1' ~~3:-ie'!!, ~·..=4! tc ":~-=? ~~-·..:fa~t· ... ·!"41-!'""S 1~:::!.:r: ! ~~33~~-t:e':? t~ 

'...!. t:t:~! t:!;:-t: ~4= -:-:'';!<! ~~·t:!t:-. -t:h~ ~re?~:- 1!"~'='='!~z .!!:51-: ~·." !!'~~:!~:~ =- c'..!~-'='~"= 
!lbCV4? t}"~~ !'"-?31 

... •!:.~'!~z "~?°!.!?~! !:.~·:sir.e w!t!'.: ~!'.: ~~!"~!::!~''= ':'~~-~~f ~~':II 

1 Yh~e! s~le-:-t:!c~. 

2a. Trc~~!e ~h-;>ct:!r.3 g~ide. 

2b. Tro~ble sh~ctir.g g~!de 

3. St~!'"~g~ safety. 
4a. Palance grindi~g whc:?e!. 
4b. Balancing st~nd. 
5a. How centerle~s gr!n11r..g work~. 
5b. Cor.tinued. 
5c. r,rinding fluids an1 adv:sntages c! ce~t:~rl~~~ g!'"!~di~g. 

6. Blade sele~tion. 
7a. Pluid !low. 
7b. The basic function of grinding !luid~-
8. Setting the work ~lade. 

9a. Tru~ng. dres~in! wheels. 
9b. Bah!lcing. 
10 A !.1g:-:i n! the W"J!"t g•J ! 1e<E 



l!.?-. lr·.•it:.g !~"?-::! w!le>?l. 
!.1~ rr~:!.ng (~:l~le fee1 rate \ 
11-:. (3l~~!at!cg •rui?:.g a~gl~. 
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!ld. ':~r.ti:-:·.·~·i 1 1!.-: a:l-:! 111 if a~F'r!:!fri~te t-: t?:.~ :!~-:!;i~'= ' 

'!he c!!ii:O?rs ~r:-:! ~r·scnn-e! cf ~!:.:!.?:. .':.~. r:~. -::~::~1 -?::t!:.~o;;:!.~~~- -:':'~:--:-!~ :l~1 
deterllli~ati~n 1~ ~-=~~ivir.e ~ ~~~lity pr~1~-:t. 

'!'hey were very ple.ss~ W!th our a~~:!.st~!l-:-e ~??<! e:it~!'"e~·H~~ t~"!ir !e&.:?l'!t:S a~~ :-!<;!:! 
a~ke-d if I could re•'..!r~ t~ t!:.~ir f~-:tory. 

Ve ~~tnowle'.i!ed by ~ayins t~at ""'? WQ~ld ~ e3g~r ~~ giv~ t~e~ f~rther ~~~~s·~~':~ 
in grin'.ii~g as ~ll a~ i?!.tr~·:!'J~ .!·~toatic:i. 

VP.~ l!.!1.1.D 0. ~nd S.'!.!.P.C.'s s~si~ta!'.':<E- ! 3~ q'..!!t~ <:':':1!11e??t t!::.;t t~!~ 
-=o~?3nY ~uld d~ well wtth the:!.r produ-:t. 



,.. ............................................. , ...... ._.._. ____ ~------------~----~~~- -~~------~ 

P!~~i~~~~=- P..!'. t~~. J~~s-V~o 
Pl~nt ~..3.~a~~r:- l~. ~e~. F~c-Y.il. 

S~·:4:!o!?. C~ief" - lf~. Y.!?! 
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JH-:-rcn Prec:!'E:!.On (!:) • lt1. is ~ ?!!3DU!!li:t:urer of q·.!:!.Ck -:-h~~g~ meld, n~~~.::.~·!!S 
!F.!ld ~nd trim'fcre i:!!e set. F'..!rn!~hing F!'c·:!•..:cts tc lccal and oversea-! co:!!!::-~:::!.~-: 
sudl es Anam. S!l:tS•Jr.g Electrc!!!cs, ~ctarcl!l [o!"ea fer !!~~st!-:- and Japar:e5<: ~-:!-~ 
manufacturers, ~torola in the Philippir.e:, Hong !ong an~ the U.S.A fer 
exports. 

The purpose for :y v:!.sit waE to give the~ a::ista~c~ in their grir.1:!.::g 
depart!lent, to tv:?'tter their qu~lity 3nd rrod~cticn. 

O:lce ~ to•Jred t!::eir ma:ltJ!a-=tcrir:g f!!ln":, ! c~o;e!'ve~ tt~ !!'indir.:; en d! ffe!'ent: 
mchine: 

~Y fir:t ot~~!V!lt~cn wa~ ~n ~ Vee~:!~ su!'!a~e g!':nd~!'. !~~ C?e!~":cr w~'E S!:!.n1fns 
tncc!!:a•Jt p:!.r!=- The ~~rat:!.or: W!l.: c·~te!' d.i~::-;:!O!'. :-toe;- srir..dir.g, l'!-:ld i!: ~ ·v· 
~lac!: r!:'t.sry ty~~ ho!.'!!?r. ~>.'4!!"j ~i~~~~r r'?~'..!ir~·i ~~-t;~::~~,·~ «!~.f: '!t· ti:' ~~-t;~!!':. +:~~ 
·=~~f;e!'! !!".~ ~f t:he ~!"'k. T!:.e F!!J°'J!~~ v:i~ ~!.!": a! r':?'.'~:.~?:4=-=-; ~!".:.~ 'E'-:--:e~-t:ri-:'! ":j ~! ~~~ 
ground d.i3~+er "t:o th~ 1!3~-t:e! t·e! P-g t:'?ld in 't!":~ l:.::-!1e:-. 
F!r~t I !ns;~·:~e-:! ~~~ ~':~!n~ ~~1 !~·.!~~ ~~-=~-=~!~-? •.1 i~:--~t!.·~~ :!!'~~: ":~'? c:::•i!;:~!~ 
he31 !~ !"~~Qlve t!;E- r:-~t·!~!~. t!?~ E!:.!.":!:!:-:: W~'.?~~ ~e'?!'?1 1:313:-;::!.ne, +;~~~&?!~!''=" ! 
~'!~!;-;~~34:~1 't~c :·re:'?!"' !!?.?~!'-~!' it;. :·3!~~;':!r~:3 ~ •J'!!;~-:!. ~·! +;!:. i:h~ f~l low!!:~ ;:·!'"':··:e·:-:: 
cw1'er. ::1 r:'E!1o: w~'?~:!. !'= °t''?!!":g !<::_:'! ~-:e·-! l , 
2 ~'?!!":''.''? i:!::'? fl:>~ge ~!'-=~ -t:t':e :.~":. 
3. P~i='!~'='=' +;?::'? ~~:-!!:1!!:3 w~ie·~~. 
4.. P~.~·..?:-:t: t~~ :"!~r;3~ ~~"t;~ t;-..·t· 
5. Trui~i cf +.:!:-: ~rir:dir:g wheel c~·-te:- ".!i?.~"':e!' a!!d be+:!: .;;id.~-= of +:~e i..-!:'?~!. 
'=' D!s?!~'.?~-t: wh~-?! ~~".! !":~.!~· :rt~ a U!';it 

7 P1 !1-:'? t·:i1.:t~-:in~ ~!l:--::t!' ir.":':I "!":•Jt· 
~- B.!hr.-:-e tt:e g!"!n1!:ig w!:!.~~1 <w!.tt :? i::c~.rnterwi::!it:tc;:.) 
9. Remo'.!:-;+; whe-el ar:1 hub or.to sfin'ile 
10. Dre:si:tg of t:?::e vinding wheel !o! opent:!::-:-. 

!Juce this was comple+:<::-:1., t;:he oper~tor re-e!'c1m-! +;he p~r+: "that: showed . OH"' o•.''f: 
of roundness. Res~lts, .0~03" - .0004" also still out ~f round. Then I wa~ -=~~wr: 
the loose play ir. the holding fixture. 

P.y re-:cneiend.aUon ta the President was a 5C s!::.a:lt !'o·tary holde!". '!"!':.!<: '"c•:ld 
repla-:e their hold~r with ex~~ssive play an1 it would eliminate the lo:ig p!'o~~=s 
of setting up for various diameters. Re~olve, better qu.al!ty .an~ ~ore 
prod•J-:tion. Se'!' ap-r·endix rJeri~ol lite:-ati.:re on tool !::.-:.·-!'!rs. 
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!!?.~ '5~':'!=' !=-=-~=-:.~ g3·.·~ ·.-~ a !. i ';~ ~~ ;:-r-:i=-:!.~~ i r. +:?:~ g!"i !:.~! :.~ ~6?t:'3~": !:~~+: · -
1. !he !!~!'!=~~-t:?tl p!~~~ ~! !!~": g!'"-:o'.!~'i p!t~~: ='~ : ~.::-.:.~t;:-: -"'-···-,,. 

P~s~! ~,.'.?: 

¥!!~~~~!" ~~e r3!"t~ "'~!"e 

op~!"3": !'::!?1 !~·? ! ~! ! ~· .. !.::.~ 
:-·u•+ ':f ~ ! ?": !..~~-= ~-~! ~!""·:-

:": k-?f:·:~-?: ~t~!·• t~~ !!!.~":~:'~ 

•:,1 .t r f IL:.."·• 

~, ..... ~ 
NL.:<..,,A r 1 '-'F · .. f.·1.1"; I I '-.>L _....r·n- • l , ,.,. 

S!E!C~ N~.1 

Stet-:!:: !l:- 1 

tigh":ly 3.!"':''.!r.~ 

or s~i~. •!'!.<:! 

~~~~tis~ 

-t:!:e? ~·.;f: r.J! 
~~e ~3r+;, 

p3:-~ w! l ! 

e!:!~!~~~!~: ~!'!.~! 

"t~ie- p!~-~- ~f!!~ 

magr:~-1: !.·:- r:-~e·:k !~ ":~~~ 

~ne ~!~~ ~~~ ~~~i=~~~3l 

!~~-c.•ir:.3 ~~ '=:t:·.!·:~ ~e~i-r~e:-; ~~~ :.·~!"~ 3!::-: -+:!":~ 

!'.~t ~~'C'~ ~~.! 1€- ~·~i !:~ e~~ .!~1. !~~ ~·1!"r@!~+

a::r·l '! e·~ ~!·_·:·!' ~-?"~p-=!'!y z~!:-:1:!r.~ ~t~ r~r-t: 

p'!.3!.e o~ t~~ z:--~·.:~~ f?e!"-1; t-·~!1 ~-~ ":!"'-'~- !~~ 

c:"''.;,, c:i.c: ..... -- -- -
tc t!::<:! 

!! 3"': ........ 

~! the rir.c: i4E '4:~ s-t:c.-p ~?;~ r-3E!~-?-t!~~ :J! -t:~-? ~~'-'":~ °':'= ~!'"~~: ~~:€- :·:=:"'~ ':'~::--? 

":h.'!s ~~= bet?~ ·:~:!~lt;:i;~-:! ":te ~!';·-?~?.~~!" '=3~; ~?":~ z~'!.:-.t! 't~~ c~~~-::!~~ -=~~'?, 

'~~~W!l !n !:k'?t-:-'!:. !~ '.? ' 
h~!izc~-+:al pl~!;~ i:·~ bet!", 
Su:-!3~~ !:~r3~~t~~ ~~ !l~-+: 

P.esclvi?:-

A~3i~ ~~~r·~!"! y 
-:!"."!'2'! ~~;!". +!"!_·~. 

,.,..,.,, l .. .., 

.:,· - -.. -

,...,,,.., ..... -' 
~· -···-

The 5'...'~f~-=~ ~·:r3":-:!l~~ ~-~~~ :-~~~!'."'~':.. a!!·:! ~=-=~-~~.!.!"~'?1 ":~:-·1 ·~~ "=~!!;!~~!" 
3. Vitrat!~~ !re~ the ~~~~lee ~J!i~! tt~ !!!~~!~~ ~~~:!t!c~ 

Re:olve:-
T~r~ th'? t~!a~~!~z cf ·~~ zr!!:d!L~ vh~e! ~r1 ~~?!9!~~1 :~ t~~ ~~~!~!! ~~1 3 

':!e?tr-r:~ ~ r 't ! ':In 
4. H~!:t 1Ji:-·:•.!:-~ ~~·!le g:-ir-'!!~! c! -:::1?rt?1ir. ra'.'"t5 '!1-2 !'~te:-i.:>l~ 

!~~-='!:! f.'~!"t;"; n~~1 tc '='"" .~~~·..:~"! 1 r. ?I 1! !f~!'~~:i: ~!!'=~~!" +'"' ""'~!':~; ~~~·· "-'~!""~ 

t•tS!r:g. w~i-:h w~: a C:!!....l!~r g!!r:~!r.!: w~·'?·?~, i~ ~-1i:?:-- +""' ~ .. .- :-:r ~~i;- !!":.~'!!nz 

~·:rf3-:·e 3:"t>3. 

Resolve:-
TJse the sine blo-:k and vise attai::-h!len.f; w!::il'.:''!'! the; f:-ese~tly '!'!3•:e P:?-:·~· ·~e 

atta~hment ~"t a 45 deg?""ee ar.gle, :f34!~~~ 't!l'? w~rk p1e--:e- ~~ -+:~ :!.-t;, th~!. ~~'?~·= 

tbe 180m d!a~+e:- w!leel !ls-, !it a 4'5 degr~e ans!e Th15 s.,.•t:!.:-:,:: w!l! 
er1able them to grind tt:.t: part w!t:b ;:"!'cz:·e:- s·..i:"f~-:i:- feet F!?T m1~._.i:e, ''::1:P~' 

w! th a soHer grad'? of wheel, fr cm a • r• de.z!en.34;:!.on to an •H". .~!sc 

coolant should be us'!d 1•..irir.g the g?'1r:1ing. to J!l!l1n":,1n p!"cre!' '!·:~!!1-::e 

finish and dimensional a~~ur3cy. 

Sevens! other probl· ~= were g!ven an:! 3:s!-::-f:.l:"1-:e :i-;tei:! !-:J'!', !n m-:-s"': ~as<;~ •:ey 
will be a~le 4;~ re~olve them t~r~ th<:! see!~a~ 
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~:-~···- .. . . .. ·--. - -

!! ~ t !r-:·!~!~ ~'t';~':'':!~z ·:'·.::~~-

~. ~-:.;:!. =~~!":!$'!!-

4. ~3!~~~!~~ ~t~~~ ~~~ ~~~~~ 
7. G!"! !l1! ~~ fluid'!. 
9~ & ~ !ruing 3~~ d~e~~ing gri~~!t?.e w~~~l~. 
A q~~stio~ 3~1 ~~5~~ r~!'i~'i V~5 !?.'=!·:i !~~!~":~!.~~ ~~·~!" ":~'!-: ~~~:=-_::!' 

Gri~1ing r-t'!!r!.!l '"~3= l!D~~ 3'-'::.E.::.':!-? ":~ ":~-:?~. 

cop!e-i:-
lorto~ ~~:F~~y:- ~~~!~~~ s~ic~!~~ 

.... .. 

!~rto~:

!ort-:-~: -
'1-:-i~'!i~.::~ ~~·=-~!~!v~-:. !I'~-~ ~:-!~·:!.!?:~ ""!°=6?~!': 
P.~1~. ==·!'O!'! !4:''.! ""'r:t~i:O'...'!" v~~ ~:lr.1!!'~! 

==~~!'?+ 0 ~! ~~::•_•fa~•·.-~!~~ E!'!:!:-... e4?!" 1 ';!'E' 
!~~h~i~3l ~3?~~~-

.... _., .=.-- f c:" "'""' :----·---·-

in 
.... _ ... """ .... .. 

<;i?p'?::.1i:w:' 
S'?C°t i ':'~ ! ? 

A~.;~~ ~! 

~'.!"="~: as· -

? 

. - . -- .... -

,..,.-; r.A'.: ..... .. .. -·--- .. · .. 

Tt·-: pr~-:=!~-?~+~.;. ~-eo-? t:e:·.!!":! lik·;.· .e:~· r~·:·~!·'~ ~~!-·1' :!r:~':'!'"::--.. ~·.!~-=-- -:"!': ~!.:~ ~-t-:~-:?i! .,_,-:_~w 
~-t:~,=~~~~:':. ~1.-:~: ! r~~·:~r. +-. +• .. · .. n ~A .• I w~l! ~-:.:!.r-: l:!.~~!":t-t:'..!!"'.? .=i~·~ !:'~~-=-~ ~~ 

d'!!!•?!"e:":~ ~C~·?!'=. 

~;\u~ f~'-'~.~ t'!!~ ~.'~!"k'E"~'S "-"~ ! ! '!.!:~ ~~~·~ '='?·"'~!" 
... ,., 

"'"'"'·"' _, -- .. ~+~~~,.:~~-. W~;!':~: !~ ,,,~ ... ... ... _., 
'?c;:~'!.~~!~!"!. '=~~~"" .... :.:-;1': 

~ n t~.::-,....,; ~d·!·: 
!'! . .,!"!". !t~·.: 

":!!e h1s:!:.e-:~ 
ll'!dium in1u-:":rie$ in Y.orea. Tt:e~e- i::•..:.:ll! Ue~ '!'2-.'J ~·~ :ittritu":~-: t-: ":!:·::::. ":~ '.'"- ... ::. 
the guic!..,n":e c!· their departm'?nt; !~:-~~!';. 

Thi~ Col!lpariy "'ill cP.rtl!nly !!!3k~ 3 i:'.H!er<?~-:e 

Kor~:!!. 

.._ ... ,... ..... - .!,. .... r·--·-·· 
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Pr~<:'! -~e~'t: -!~. !! r:, ~,~-!{won. 

!'-3n3g!!"':! !•::r~~f:~!":- !!'. !>~!"!! .. ~·~~-~!~.:'~·

Sale-= !l."t!t~~~!': - 1'...!'". Y.! :?, !.':t· .. rcg-3i' 
Se-:-~:!.~n Fe>~~~n: - !'r. ~yun~. S•Jng-':~t:r... 

T~e Co!llp3ny 1'!: i~ t~e 

~uil~!ng 3 li.ew F·la~t 

:!.990. 

b·!~ir..~~c; !::!:" 

ar:::! ~hi:i•..:1·1 

~!.d oio?<:!q~ :~-:! ea~·-·f~-:-tt!!'<!:. !r: t:.I~~ pro·:~-:; !:'~ 

~ t!'ans!.?!' tr.;:: t~ t~e r..ew !~-::ilif:y by !11!' :!: 

n.ey gave me a to1:!' cf their p!'e~ent f~·:!lity ,::.-! ! w:~ q:Jite i?!p::-e~~e1 w:+.~ ":~'? 

e~•-•ipme-r.t. t~!'•J-~'..li: ·..'~!"iC'.!': depart~~ts, ~l t!!.!!~g!":. t~'? S!"i~din.g ~e~ti~~ '1-'i.:~ ·:!. ! 
ga't-? te':h~i--::1 3-;s!~-t;::-:~~ t:~. 1~~~· r;12e·:! 't~ t_3ve ~~!!'P? '=:! •t~!r ::::-:~;.r:'?~ ·-·::·z~::~-~:-

~!.!"S (':":e;:-3:;~-~ !CE ~~~w~:~~ ='!~.: !3'~ "=~ -::~~ ~ .= ":~--? -~":!':~~ ·: :·~3!':~~~ 
':-?-~!:.!'~~~::~ ~~~!=~.!~·:"e:- +.-. !::'"!~:=:.=..~ ~:.-s:~·.· ::·~!:::~:;·~~ ~!!.-! 

~::::.· ... ·::c=~= ~?;-: t;.:!·: !·_:::!~~::.e:-~~-= -:·! -...-!~'iir.· ... !:-: ·~:i-.: .. ~ :t:=- .. :·:·?. 

~= ! ":~·-·~~~ ~~'? ~!'"ir::~~·.;: '1.:~·~!'"~~~:-t:, t:!"·~ !:~~~ 

,.:~::--31:!~~ !rr:'~ t~-:· ::~! ... :-:!~-: ~:~3':! ·=~~~+~·! !"· ... 

! 
'.? 

4 

P. 

9. 

r: Q!:~_ ": -=-~·~~ i g!'~ 4:-:: 
!l ~~:~·? f!"~~ ":~·'? 

!~-T. 

P'::?F!!1.:~ ~!-~··! 3!"'! ~~!!:~ ~·~:a?~!· 

?e~~'J!"!": f! :..:-:~e -::r.':': t'J~· 

........ 
• ~r-

!!"·..'!!!~. ~! ":!~ 3!""!r:·~!~g w~:~·::l '=·~·= -=~=~~~!: Q·: 
!t:!.i:r--.:!":.~ ~!:=~ \.!~~~! 3!';1 ~·:~ !-;" ·" 1.~i+ 

c: ... .;- "' . .f 1.:. - t - ..... -

A ~:!!.~":"~~ .. ,,?-:~-?! !·~ '..''?!"'Y e:;:~~· !.?&l ! :- ,!!"":: ~r!! !'.: :O!':·! 

l:alanr:!r;3 t;f.'li!" z!'ir:·~i!!g w!:r?~l i~ h::t·.: : :--~!t;-E-1 ~t·'~ 

Co~any. First:, t?':~ re~:,lts ~! t·:r-:! g:-:!.r.:!ir;3 :~!!;::-:;. 

secondly, de-:troying 4:!l>? a-:i:i.::-3-:y of the :a-:!:l.ir;.~. ·:be 
al~o by the vi~r3tio~ of the wh~~l. 

~"'· ~ ,. ..... -...... - -. - .. .. . 
.... - ; ,, ,,. ............. ~., w. ..... : '.- ~ ~ ~: !. ~ ---·.,, -· .; ... -- -----

c,, . .c .... ,..~.:. -r-··-·-• 

On 1.cn1ay wbt?n we r~":•J:-ne'1 + ... ":he ('~~ar.j', 

question .and an-awe:- p-s-:-iod w!:.i-:~ l!!-;:':~~ t!!l 
Tl:e semi n3r 1 ni:l ud~d the f-:: ! l C1'fi r:::; ~ opi -::-~ 
appendiY.. 

W'c? :b,r;!~ ~ erit:~!~z ~e:?:!!::;.!' 

~h~ e~~ o! tte 13y. 
wH-:t: 3re ..., ~-?·:":~on~ p3rt: 
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?.. 
4. 

V~'? .. : : =. ~ :· ~ ! ~-:, : !.: ·~- ; -: ~-:.- : ~ '! ·:. -
!·~·~!:~:.!·· ... :~:!: :~.-= ·:~:-!'..Z·:~i:..7. -s·.·:-~? ~e. 

~ ·~~-~ ! -: .. "):"" :-:;-:- . 
··~. ·:=--i: .. · .. ~~::·: f!~!~-~-

o.-

t!:.~ g!"i!:~ins 

:!.~r:!t!·ii~g tw-:i 

... ~.--'!•·o - - . - - . -

.... ... .: ... "' __ .. 
t,. .. .... - - • ~ 

-rr.~., .:..-.: -- - - .. -·-- ~ 

+\.r. _'!'_ ...... .:.-;,,..:,•.I- .. .-.• 
.. -- ... ·. - - --- ;: - .. ---

So:?!'? of the r!~t1~!!":: 
er!· ~ti? 

~!"e t!:.e 
~:;netic 

v!" i !!~i nq o! .., ~ 

ch·Jd:::s, th~ 

-t:hi?'! fl.?~ pie-:~! +:~!\t wer<? c;!!~~+:!.y 
f!'C":-!~!! w~•..!!"1 r~t:'..!!'!'!. C!~1:·-? ~t-? ":·~:·~~ 

wen~ 

•I ft· I I 1 ··"I ...... "'' ' ' "·" • f ·t •· • I ".'I 

!!.:~ ~!!-=+:-=~-~:: ~~'J··.· .a::.-:- !!.·::-t;!:::~ ~-=~·:!. ~~ !";;?·:"'::"!·· "':!:i: ;-~~~~~:: 

~-:!"::!?'!e. 

"~" 

+ r, l .-.•.• . ... --... . ·"' +-

.... -.... 
,.. .... -....... .; ......... - - . - - -

'!'~~ 

~ !°:-?~ 

!~ •!::cz -=~.::~ -t:~·~,!' ..,.~ri:_. ~-;ir:·":'.' 3 "Tit .!ra-!~ 

~ .... ~~·? 

!t.~ C'~!:!=3!.y ::·: .. '~"=!!''!in~ A:'?~~ w:.-: a~~~-:! -t:~ ~-:::.::!.!~ -i!!!-:-:-.;.!1-t: w!':~~!~ ,...~ '.9:rt!"!':'"J4! 

g:-~de-=: 3~'! ~'t:!"''.:·:tt.:!'"'?. :•..:':·~ .!~ YAf.:·OH.7V, VA'5')17V. -t;::· r:~~'? .! !'?w. !~ ... ~':'? w~-:·.:!~ ~!'-:? 
i:~ eY.F~!'!~?1t :n "tri3! rt?:-~~! ''=r .. 12 ~-?-:+:!c!. 1::? cf "t:~~ ~~-~-~~~!~:~ i!" ': .. 1..;.~ +--. g~t 
-t:!le pr~p~!' "~~!~-?! !~! -t:h~ r~1':ir~~ 5'.:!"'f:'!~~ :!ir:~cr~ -:=!:':' "!!??l1:.s!t;'!";3! ~:--='-":"':\-y 
How-:v~r i:h'!" Pu~d13~!~g A~e?:~ W35 t:old th3t H.e J?!(~1.·f:1-:t 1..:!'ers ~!d r.ct pro~·::~ 3r.y 
other g:-ades ctt-er tbri a "K" wheel. Tte Se-::tic~ Fo~e?e'-': t~o!c it cpo~ h:!.~~<:lf 
and c!llled an~th~r mJnuf!~tur'!r. H'l! g~·1~ t~em the ~pe'=!:!ic!'tion he w3r.t;~-~ a!':1 
"'as advised that they were availatle. '!he Presid~:it c! !'ae ::'·..:r.g t:o., !'!" r.:-:: 
Dui::k-Soo, a gr!r~-:!ing wheel ~n·..:fai:tcrer, p':?r<EO!':::>lly ~3?:.d ~?l!"~ie1 the wh<:·:l-: to 
Sae young i:o. al~o a re;:-re..:ent.!lt:ive of t!le E!-!WA 1131:!~!':'.! w~ee! :m.ar.'.!!:a:•>:!'~!' 
bro•Jght: a sample CBI wt.eel. Ve 8'''e H~ a z:art:!·:·.i!u whe·?l s~·:!!i-:?t !-:-r.. 
SLEl100V3 wbich reprt!sent the gri nd!r .. g ~f D2 ma:t'?!"!~!. ~(' 1 !00 ::!'":sir: s1:~ •,,·! ": ~- ! 

medium gra~~ a~ 100 -:·on-:en-t:ra~i~r: w!th '3m!t d~?U· of -:...:tt!:-:3 g:-~ir: 1!! ?\ •1!tr~!:-:·-! 
l,on1. 
'!'be who~ 1 s or!::~·.! 1 d h.?lv~ ~~.,·~ r~-:-a! •:e':! t·e!~r ~ '!':.":' !':'!!Y.t •1! !: ! + ::-. !"-:-•!e!!!':·r::r ~:-. ~ 
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p RrtDl.Jr- T I QH T F I_A,_.L...__R....::.....:.l.:.:..T N_.I.Q_ _ ___.STA ND f._..RI2 

I 

~ee'!. ~·-30, S°"::~-=~ i r...- i ?\~ ':!"ir:"' 
~3 !';"_' f ~ -:t:•...t !'t?!" 

n ... ,., 

"Sur-face" 
Rough grinding or eY.cessive stock remcval wheel sp<?cificat:i~n VA41'.'H7V. P-:we•1e:
should this wheel tave too large a grain size or gho~ld ~he grade be to~ g~!~. 
it ts recolllllended tbat they should change, but only one specification at ~r.y er.~ 

time. 

For finish grinding the e.pecification should be WA!!OH7V Same applies. tc et·o•1e 
recommendation. CPH wheel£ can als~ be re~o?:..~e~1ed !~r ~~~~ a?rlicat!~~s 
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Jc 1 9\.-:-.~.-.+f.-..h ... ____ ·--·· 
!?.ge f:':? !.!':'5:_:'~-:'t +;he S~'~~:"~~~!:~ o! ra:·':s ~~ ~:!!'=!'."~·~ .. ": 
(?>~+t!nz :t'!:y ~i~~~i~n~ o!'.: i:~4? sk~"'=-==:. ''':rt~ ~·:3-.~-::-:- ! 
~ve?""?Jg~ ':'! '*:~4?' sizes w~i·~!:: ~~i?J ~!e z!"!.?:'!i~g. 

·--~~ 

Sket~h !to. 'l of the appe~dix inclu,:i-::: 3 re:-~~?:':!.!lf;ic~ ~! =' "P!"~·~·-·:t:!.~~ '!!!!'.! ?·_•!: 
to Stand3:-".!.• !o!'"!! tc ~ t!t1li:!<?1 ~n-:e ~~ey re-:~!.·!'? a!! -t:!t: w~~i?l: !~i!: t-·i!! 
enable tbe?D to d'?t:erm!ne ":he pr-;:>~er w~'l!~l sr:-e-:-i!!.i:-3t!~!'! !~':" 4:~e ••.!!r!a._;s t~_._: .. ·?:= .... ~ 
DBterial for ~h~ir produ~t-

Stetd! JO. 
squ3ren<?ss. 

5 is to !.ndi~ate t~~ pcssi~ility 

p.!trts g:-o•J!~.-i !r: ·U.eir r-:-e·: i<.:;ic~ t~~!~ 

:----.. 

JI:~: _-::::.i----------1-_:; 

t====:::::;---------.. ··, ,, _.' 

1-------- '-' ~ -I 

'<N 

!!:~ C'~!!:.:'3~~.1 ba~ !'~·::·)~·;t~d .i n:f ':Jr~at i~~: ,...... ,7 a!' 1 ':':.!: ~ v'!:·~·~ t:~ ~:- ~· ~ ~-~ t!~0! ·:-:-i: ! '2!' 

r:':>r.to'..!r ~!'es~ir-g ~~!- :ll! ~f ":t:~ ~r::·!'!':·3t:~~~1! .:-~'i ~~~~ i:-~·..!l~ '!!:!.·~~···~ ':';-t::·::tl ''!t:w 

e~·.'ip~r~": 

I find the kncw!ed3• of ~he r•~p!• in ~h~ ~r!~~1~: s~~-i~~ ~~!-t:~ ~~ ":~!!~~. ~~~ 
,.,~·-?!d -:e~":air;ly t:l3-:-::ify ":!":"?!!. .::": ":~·'O' ti:-::·~!~-::::-::<:·!!'::':!?:~·!:'! "t:!".:.e!!" ~i7'= ! ::1-;o 

"'':lo,... ~er.-:. '9tCo "'+ 
··-· .... -~ j - ·-- ..... - • 



!"O!Vi !10 1~0 • !. '!'!' 
~~~1-!~. !~~h~~. !~!'"'.!~ 

?:r~sf~~n~:- ~r- Yim, !~'.!-!7~~!. 
SR !'::-1?': ... 'J!":- P.!"- Yu!!, Y~~i!":g-t:"~:u!.. 
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~.3~agi~z D:re~~or ~f =~si~e~~i~s~- ~~ ~!~. ~~~-Y~~ 
Prc."i'J':.~!or. ~3na~C:!'·- l'.r. !:he~~ J~~ng-~3=-

S.M.I.P.C. L!3!scn O!!ic'.!r:- ~.!". Yeo, Ja~-Y-wo~. 

ne !'on3 Bo Co. !.t1. 11ias p:-evio•..1:ly k!!~wn as !'lon3 3i~ !~c·.:'E~!"!!.l C~., !.~1 "' 
m.m•f3-::tu!"e!" of auf:~::t~~ivi: par~-: !or t~e [~re3r. a._·~~ ~k'.!rs. 

~y firs~ ~isit to this Company was in 1982, a~ 3 ~!!fer~~~ lo~~ti~~ ~n~ 
operating or. ~ s~l ler s•:ale 

IJnt:'? t!":~ -+.:i::•_•!° ~f -+:~'? !~·:·~~Y t-!3~ t.:'.:'~~·!-:.-~a?~ we r~t:•-1!'!:~'i ":~· ~~-= g~i!':11ng C:4?·:'!:i~!!, 
'!!...=tin!y '.:ei! .. te!"!·~·=~ g!"'i?!:ii!!~ ~~~ '=.·.t~iI:·:!:-::·:31 g~:!:::!?.!:£ !~~·;· !':'q_·~-?~~ie·~ 3~~1t.:-t:!l~-:e 
ir. ':'?!!+::~:-le·=~ e:·:i!':!:!.~~ ~·:t: 't:':! irr~~·.:l::t!' ~t·!'~!l';·? !!~ .. !-=~. ~· .. ··:~ =-= !:i·:·~·:. ·::·:-~~ :!!4?'-= 
~!!C ·:~:at't:~~ !2~k~ ~Y fir-:t re.::':ti':!!": "!s +.~ ir!~pe-:t ":!:.'? e::·-,i~-~~~ ~~!~r~i\·~ tc· th4! 
p!"~~!.em. !r. i.!::.-: 0:.3.4E·~ t!:~ r:~'ttC?! ~rk·..: -::·i:?~:ld t·-? ~!'o::n vi 't·:-3"':1!:'?;. '=:f 4:!-:t? ~-=!~!~e 
~·~._,~~d ~l~t =--~ ·.!~b:.:!..?!l.~'=1 z:-1n1ir!g w!':.1?~! :!!:1 -th-? !:!t:k-E :!~=~ 4E-:"!"'3t-:·!:~~ '::·'..11'1 ~~ 
'='':4=~':i 'tt~; f:h~ fi!~~ s·.·:-:-~·.:r·-i:.?:g t~11 !::!!~.·!ins ~p-:·!",t;i~~ 

A+: !.!-oi:h~:-- -:ie-~-t:4?!'l-?·:-= gr:!~=~"!.r.g ~'=!"::~~. -t:!:t:? ~r·~!'"3~':'~ "13',; ~~!r~-:!!.~e ~!&?~,.;--~~ '~!'!.'? 
,...~ -t:~;&? m...-=t~'' ~!:?~·= ';~~\al·~ ir:. ~t:e ~.!:i-,,.rir:c: :t":-f:,i:-!'!~·:! i::· -l:~::s rep~~":.' Sl '!..~~· "'~~~! 
?n-~rT.c; "'-"?!"€' s~o"·!.ng -::~ t:~-? !,:,·=-t: ~~d ~! ::!~·:'? l~.:r·.'~ !';g ~·'?f:w'?'?!": -t::!::t? w~'?·:>!-E 

S!:-::-: th~ ~~r:t~~r w~~CE !1~1: ~·~!r..g !\ ~~4: 1)f b:i! ~~ s~~ 4:1!-:- ~-:hi!:~ ~-~-i:-::·~·!'!y. ! 
s~!!'.!~f:I?~ tt3~ ! w~~!1 i~~~r~~t l!~ ~!~~ ~~~ ~:~~e: ~=~:e~~~r~ '!~!~~~~~~e! en 
«E'='':'°t:!.'='!1 10 c! ~~!·? :.~:·~~:"!i~' !t "·'~= ~:!!'i·: 1Jlt 3~.-: !~-~-:~"::.J~ ~:-,~-=~·-;.:-? t!:-~·1 ~~'=' 
t!~~!!! ~~-!"·..: e:-!r~"!ir~i !.r: !r~l !!!:!~~d ~t.:·l':i!:e. A.f:+a-:!:.~:! '+:':" t!:!s r~;:-:::!'t, C:~:-:'W~ ~ke4:'=!l 
N~ l ~c; an infee~ gri~der 3~d c;tet~!:. •~ 2 a; a ~tr~-fe~1 gr!nd~r !!l~~f:rat!c~ 
c:!:.cw<.: tt:e r'?:ac;~~- w~y. !i: "!c.= di:!!'!.-:·:!f: ~i:' ~.,.~ 't:he !!:=t·:·t'!.!":~. ':~-::.·:=~ r.~ ":°!!'? 
r'?~ ='+ior.-:h!p !:·<?+:we-?"!'! +;~.;i s•::-·rcr• ,~+;3'.'.l-·!!P-~+ 11~".! ~~~ !'"e:•.!"!.:-'t:i!":~ , ...... ,,,,,, !-:- ~:iv'? a 
-=•.:ms't3!1t s-t:r.,izt:~!'<:'-11, tt·~ c;•.!pr·C!'"t fi:r.+: 1."!"<:- ?!":!! t~·? re::l3~!:-.3 W~.e~! ~·"=+; t-!? O'!l 

":!:.<? c;,!t"? ~:~is-

They ~r'? -=~ill h;. 11ing ? ~lig!!t pre~-!~?:. -t:!"~'?!~f~!'~ ! ~'.:gg&?c:'t:-!-~ -t;~=:": ~!"!'? ~~~!"~t~r 
bal~n~e tbe gr1n1!ng wh'?el. 

Time did not perm!t us to give them any further asEiEtan~e en the 18th IJ-:+~~~r 
but would be returning o! the 27th. 

Upon our returning to the Company our scbed•Jle wa~ to in~f.:r•Jcf.: thP.111 to f'.•!"':'::'':'!"l y 
balance differen~ grinding wbeels, but tbe proceS$ 1~ si~ilar 1~ all na~b!~e~ ir. 
tbe following manr.er; Cw~en a new wheel is being re~!!ced.> 
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:1 p~~·!~:'=' ~~~ ~:-:!:::~i~! ti\'~~~:. 
4. Pe~::~~· f!::t~!e c~~~ •t@ ~~t 
'5 Tr,_·!ns. o! ":h~ !~~~~!r=~ , .. !'.e~!.. 
~- !\i~!!!l'J'!':f; .:~'!·~! ~~~ ~· .. =- ~~ ~ ·-·~'!~. 
7 Pl3':~ ba!~~-=i~g ~:-~er 1~+c h~~ 
8. P!llance the w~ee! <,..!.t;h 2 -:~·-·~t-=:~!s~t-=.l 
9. P.eno•.'nt w!l~~! ~:::.~ !i';.!1:· c:::.tc s-::·ir.-!!e 
10 Dr~ssi~g c! t~e w~~e! !or ~::-er~t!~~-
Po+.:~ Ct.'!!':~rle-=~ ~::'.! O:\'li~-ir!-:!11 w!·e'?:~ w~!"e t-~l~~-=e1 

0·~:- n<?Y.+.: s-:l·:e1de fer tt.e d::ty, wa·:: a -::e~!r:ar w!:.:::h i~-:!·~·:l:!·! t!!."=: !:::1 ... :-:~: 
sect ion-: pi!"rt cf t !:.:-=- ~F~~r:1iY.; 
s~'='t:i~~ 1. ~~.;.! ~!"t:!.r;s 3~1 ~~:~.o:-t;!c·~~ 

4. 

<!:-.hi\--: 

!C. 
1 la!!:'t 

REGULATING 

::c~~!e ~~ccting s~!d• 
St~~=s~ c! wt~e!~ ~~i ~3~~·y 
P:-~~:-.·:~r:z 1o·~:~<?!s 3r:d -;+,..:--1 
~-:·w --:-'?~i:~ .. ll?:'= !r'!.~~'!!.s 111i·':":lr':. :-- .. ~~:~.:=-- :!!•:!~-~ ~ .. :~ ?-·~·-·:-:.":::,.~ :'"l~ 
~~~t~r:~~~ gr!~~!~~-
!>! .:- :'? ~0:- ~ C·~+ ~ ':'~ 

1:!··!-~ !!~~_. ~:-"! b~·:i·: ~ ..... -+;.-.l"' - - . -- .. 

s~··i~~ ·~~ v~~~ ~:~!~ 
!!•·i~~ :--:-:·:~ :!!'~·-=·=!!_: ~.-=-~·:=:: 

SKETCH 11 

r.+ 

INFEED CENTERLESS GRINDEF 

REG. WHEEL HOUSINC 

UPPER SLIDE 

SWIVEL LEVER 
LOWER SLIDE 

BASE 

------------1--------



REGULATING WHEEL 
- -·---------

SUPPORT FI~°t~~ __ _ 

'\ 

' ; , 
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SlCETCB 12 TBRU-FEED GRINDER 

REG. WHEEL BOOSIN 

UPPER SLIDE 

LOWER SLIDE 

B B 

BYER 

The Dong Bo Company will be moving into a new facility in March of 
1990. Once they move, they would like to automate their machines 
to increase productivity and reduce manpower. 

We discussed the layout which they had made of the new factory and 
asked if I had any suggestions. I did suggest the placement of a 
few departMents for better m&terial flow, also a separation in the 
concrete floor to eliminate vibration from one department to 
another. 

Since each piece of machinery on the layout plan were magnetic, I 
was able to position various grinders in the Grinding Department. 
This would prepar.e its location and would enable me to better as
sist them in automating the machines and reduce manpower. 

Prior to leaving, we toured the Screw Machine Department. I was 
able to make a few suggestions: one that would eliminate a secon
dary operation by using a recess tool. I told them that I would 
bring one back from the USA on my next visit. It seems that they 
do not have such a tool in Korea. 

The company was very pleased with my assistance and have requested 
thru SMIPC that I return. 



~!f !J~•1_!:=1F!A!. !t~·:~I!EP'! 

B~~N".Jl, Y.o!'ea. 

Pre~!~~nt:- ~..!'. L'2€'. J:.:::.-!t•r:·;r. 
Di T'!·:t or: - !(r. r!::. ~!:;·.; ! 

S.~- I.P.C. l!~1~~~ ~~!!~~!':- !!" 
:!'r 

.......... 
~--
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z~!.!'·~:~~- !~.-::? .::~·- :;-~~t: ·:-:-!:'S:.;9:; ~! ,===~ "lr• :::- .... •.;,. =--=~=-~-:· ~ ... :!='=~ :~:~!'.: :~:-. ~~ 
991-::-·:!::.~!: ~~·:i~;i--.~.: ·-:.-!'"~::-·:~ £!"!.:.-i-:~~. O!~e <y!'!~·l!'!·""~! ;1~-:! :~~~ :!·•c.r~-~! ·)~!:-.·:!~~ 

r_:?~=-.. ~·:?~::'2-":!~»-; ........ !:-·:-t-:o!"y 4:·:··-·!' .. ":~~ !"·~~!"e·:t·:·~ •- :~ .... :-.;~-:-: t:!:•': ! ... ei!:: -t:~-~~ 

!"~!clv; !~~ ~r~t!@~ w!·~ ·~~!: :~~~:y ~~!'!~c• sr!~~!~2 

T~ !"~-i:r1;o;: ~-:-!'" 

d:·.''.:k. Thi~ W.!~ 

_..,, ... : ... ..t;: .. -
i:..· - . • •• ~-

pr~?!: s~~~:~~•~5. 

~·~!~-:- ~-"": a·:!.!~'=~!::·3 

On our arr!,.r.!.! +.he !tJ!low!ng :!l'.lrl'linz .,e 1~11.!.te!.y wo"'+- t~ t~3t ?ia-:h!n'? ':~ ::~-= 
the res•.i!ts, b•Jt ~'Je to p!'o-i•i-:-t:!or: re-:t·-dre:e~-=~. it w:1-.: ?:~!'e i!!!?~!'t!lnt t: t:~'!!!! 
to procoe'!ii wH~ i:he grinding of parf:s. Tt~y ~~!~ t•s i:h:it: t:!:.rc·:3~ ~y as:::!.~~ .. '.".:'?. 

they knew "'1la• Hie prcbl€-?: ~= 'r:1 ... ~._.ld t·~ ~":>!~ tc !''?-:t:Uy +!:.":' -:it:·.'~':!.~~ 

The l'ire-:-tor Kr. l'm !lo:=k'!1 1! 1''? -:-o·:!.d e:!.v'! t!'!'!?: ~ se?::!.r:!!!:-
Jlr. ('h.)~z assi-:=~e1 me "!H t:h~ -:~:11!n!\!' o!: gr!n~!.!.~ t!'!'?':'!"y. pr!~-:-irl~ !!:~ 
appl1c3t1on. 
Ir. the appendh: various sei:i:!on: e!!~~!',t:<e c~ U'? ~·_.~{'!-:-t:<;; -::-•.•er'?~ -!':..·r!!.' t:!...r: 
s'?minar 3S ftJ!.low~:-

!;e-:tior: l. W'-:~.o:-! 1"..!l!'lr:!.re-:: 3::-:! ~~h>-:-•t':':::: 

• ~ ~·or'e~ s'!et:v 
" 4!':':· ~?t!ar·-:ir.:; :<:!~'.! !1~1 !:·~!?'~'.!!""' ~":!":~~ 
" ?~ ~ri~~t~z !!~!~: 

" ct-:- !:- 0 ~ ~z t !'!~ w~:~~ ! . 
" 2a !i:!·?!.~!!y .!'~":! :.,r:--::·:~!r:·3 ~ ...... ~,:-! ;:!"~:,~!!:! ~·""~:~! ... ~-~ 
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Th~ ~~est!o~s ra~g~1 !re~ !!"!r.~i~S !!let~~~ t~ !~!~11r.! ~~c~l~~ ~~d f!~":~r~~ 
Gr!:i.ding o! Uln !!~": ple-:-es t:hat wer~ ~!!g!:.4:ly ~~~": !:!•.:<? ":c t~e ?!'33'!'!e":ic ·:!:·:·:!!..:, 
t!:.e pr~t-le• would r~t:•..?!"~ c~-=~ ~!:.'? pa!"":·::: ~re g!"c·.::-.~ . 

.. t··• , .. J • ' ._,. 

T~~ ~~~":.-:~~= ~!:cw- tt~ ~tt~·i ~·=~:! tc r~·=~i!v ~~~ p:-c~!~:: ~~ .! ~·..!!'"!;·:~ !!"!:'":·~!r:.g 

'!'!!'t~~i r..o:. 
~q.t:-:~ !fo. 1 .. ~!!o•<f-E 1:~~ r~· .. •nt! ::·!~~ ;~~~f~!'"~t:!.y ~t.!!:;le~~ ~t-?~!" r~~_: t~~~~·~ ':'!t t!i~ 
r.~~!ltiv~ :~!"t:!.~!'! ~! 't?:f' .-;!:..:··:!!. <e!:?!!t:3t:!.!'.~ ?::y ':'...':"?~~t: !!-:·w \ Pl?.-:~ •t-=- r-·!'!'!'"1: C'"': 

t~~ F<1n-:. t:!:~!: :!ffi~ ~·-·~·~·~!~ z·.!!~.;o~ t:~s'.!::~1·! :i-!0~~1 t:!':~ r=-~~~ ~'1 ::·~:--t w! 1 ! !:~~ 
~ve w~:! ! e ':t-?i r:z g~Qi: !:1. :J~~-e ~ ~:~ ~.,:--t: !'"· ~-; tw?~r. ~ ... i:·.- :-:~ !!. ?-~. ': !::~!' ~ !°.'? ~-=--: ':'r.-1 
c~r3-t:i~~ .... ,!"! rr~".:C:·~1 t-y ?'~"'1!?~!~z ":~'? :·~!"· f~ lll·~~r3~~t! -" «;!:·~ ... :!· s~ 2 ' 

wi!! Tt!~ t:!"!.!~ 

!!est: fr~~ z!"°!r:-:'!r:s ..,~!~~: ··!n -:3·~~~ t:~e- r:.:-t;: t:c t·~·..-, ~·.!~ ~~ !.?:?!':·::-::- ~"?!~--ti:i:·:-~ 
a! t:~~ W'~'?-?!, -:·.~:~ !:~. ~~·:' ~~ .... ·:! ~f ~!'"_1·5.~ ~~ !~;;.:·:'~~:- ~":'~!~~~ .&1-,_.s 

This fixture fro~ pa~t eY.p~rie~c~ b~en su-::essful. 

Th~ Vco!:Hr. C'ompany shew willing~es!! to :!i:.prove t~e:!:e! .. •!-'! ~~1 t~e e?:-:! r~:·:lt 
will £bow in their prcdu-::~. I fin-:! tbt: t~!'! Cc:p!!ry ~3-: ' z-:~d fr1:•::-'? !~: t:l':<? 
Y.ore~n ar.1 Int~rnaticr.~! llL!l!"~e~=-
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IV. GENERAL WHEEL SELECTION DATA 

Thert ~ rwe besic: wwiables in a grinding wheel: C 11 abra· 
sNc ..... (21 train sin. (31 trade. (41 structuq ,,,.,. spac

ingt. arid (SI bond type. The general rules listed below can 
be used as 1 .,a in selecting starting specirations. 

F...,. 
.... Id I 

s h """' 

Ataof 
Contact 

Annex 1 

Hard materials arid heal sensi
tiwe .....n.k require softer 
trades. Softer materials per
mit harder' trades ID be used. 

As the diameter of the pan 
becomes .......... so too is the 
-. of conr..:t reduced.. Hwd-

• 
er .,actes can be used. Larger 
diameter pans require mfter 
grades. 



- 29 - Annex 

TROUBLE SHOOTING GUIDE - CENTERLESS GRINDING APPLICATIONS ...... ........ c- ~T•Cloeclt 

a.aner...u Machine Vibration 1. Is everything tightened down on setup1 

2. Check tilt angle. 'SWivel angle and •set-over" of cfiamond on regu-
lating wheel Also rewiew height of work mo.e center. Do these 
haft the proper relationship 10 inmre appropriate contact.of.~~. 
work rest blade and regulating wheel? Check rnachinnulufactur· 
er· s handbook ot recommendations for cornet ... .,p. 

3. Check worlt rest blade. Is it rigid? Is it straight and level ls"it set 
too high abowe center? Is the blade actg1e ·too sreepl-ls the.blade 
too thin for the job? Is it warped? Does it need regrindiogl 

4. Can you feel vibration in wheel driwe1 Are drive belts loose? Are 
they • matched set? 

5. Is there sli.,.,. or exceuive hldt.Jash in.JM regulating. .. wheel. 
drivel 

6. Are truing cf.amonds dull or kiOse in holders1 

Grinding Wheel 1. Is wheel .,_. too had? Fine chatter and bri.-U Jinish. 
2. Is wheel face conditioning too f"ine or tao slow? 

3. Is wheel grade too soft? ~ to wheel breakdown. the chatter 
will be rough and surface finish will be pour. 

4. Is the wheel feed too heavy? Rec:oridition wtieel·faC:e and take a 
lighter cut. 

5. Is wheel out-of-balance? --
Work 1. Is the worlt uniform coming to machine? Is it .straigldl Is it 

excessively out-of-round? -.... Grinding Wheel 1. Too hard a grade or too rme • grit size. Wheei face is 9'azed over 
and dull.-

: 2. Wheei face is conditioned too fiqe fir too slow. 

Grinding fluid 1. lns.df"icient wolume or wnNll type of fluid. 

2. Fluid is dirty or not up to Pl"Ol*'concwntration. 

3. Fluid nozzle not acl;usted properly to wos'k. 
~ 

Operation 1. TOG huvy. cut. 

Feed Lines Grincfmg Wheel 1. Wt-' not~ on exet side. Shlrp CllJ!M' cf1p in. . 
2. Wheel :~ f"ene in grain sin or too h · j • 'lfde7 
3. Wheel faCll is conditioned too f".ne or too sl""1>7 

WOftt Rest Blade 1. Metal build-Gp on bladel 
2. Sharp corners on blade7 

a w.,..-bllde1 
4. Wrong work bltde SMtsill or design7 

Wortc Guida 1. Not in propw .Cignnwnt with teglilating wheel. 

2. On ber fixiur., • ex....W. pressure or misaliglwnent of rollers. 

Machine 1. Alignmenl of •indint wheel spindle with r..,i.tint _..., IPincfla. 

Regulating Wheel 1. Spe.dtoo .... 

Burn 1. M be burn mlt'"f. k S«:tion on b!Jm. 
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Annex 2B 

TROUBLE SHOOTING GUIDE - CENTERLESS GRINDING APPLICATIONS (ContinuedJ ........ ........ c- n..Tet.t.dt 

Outef ....... MKhine t. 5&ppevl or •c 1aW. k*lllh lll ...,r.tir'lwheei driwt. -- 2. Work nst bllde _.. 11111 "'°"'....,. • ec111: ely wam or • ..-. 
3. lsWOft • ._. ....,..,...,_.tftthe•-up~been 

property INdlt1 

GrindingWheel 1. Too tM • ....._. •c 111iue,lrindfN pr-.s. 

2. Wbeel fc'Je is ClllNlicioMd too lint• too llull. 

3.- Tao.mft •tr*· •1:1•".9 whlll.lnlltdown 

Wort 1. Ex:cnf~'f.ftunlt--~stock 10 grind. 

z. NoM.on1""1n work. 

Rep11ning Wheel 1. 5....s IOO lbw. 

flslSpolS INTERRUmON IN 
WORK ROTATION 

Mahine 1; Shppwe in .................. 

Work Rest B!lde 1. Too lhtrp an.,... or inlplaper nwterial in bt.de. 

2. Misll ...... t or~ toG> ..._ -
Work 1. Too hlwy for 1n1chine. 

·-
2. Oistoned or croot.cf 1*b. 

3. llatU wt uniform in cfll!Mter. 

Re.,tating Wheci 1. SpadtoOllow. 

2. lmpo.,..,., truina. Cl-=t tilt ............. end--~...,- of 

I Mmond. 

3.. Gfne on amr.e. 

I 4.. '""'°'* tl*ff"catinn ·'IOOfwd. 

.......... CONTAMINATION 
la•fd• 
in Work 

Grincfrng Fluid ·1. Dirl end other fONiln ....... beint ncin:ulated. 

Grindint"'*l 1. Looll .. iltCIJUFt ............... woirt. 

2. &.OldfnJof ~with ....... 

flttulltint Wlwl i~....W........Wilt ..... ~. 

T....,. MfSAUGNMENT 

Mr.chine 1 • .,...........,. of ................... with ...... Int wheel ...... 
Work Guida t.M .... Hlfd. 

Work Rat II* 1. Miii°"'"""': worn or not r..f 

Grlndiftt Wheel 1. Trwd with ..... a.Ir"""""'" of pfftding whlll truing llide. -............. 1. 1......,., """"' °** dtt .............. end ........... 
of diamond. 



STORAGE SAFETY 

Grinding wheels .-e valuable cutting tools and should be 

giwert the same care as expensive milling cutters. They can 

best be stored in racks in a central SIOtage arm or tool crib 
and their supervision should be assigned to an individual who 
has bee!\ carefully insuuaed in the care and handling of ....... 
Aaual stcwage should be~ndenalten.following these rules: 

.. Most suaight wheels six inches in diameter and larger 
and aipend wheels are best suppoc led an edge in racks. 
Sunge racks snould be made .to pnwide ~t cradle 

suPPOrt for -the"Wileel to ~t rollin!i lnaall partitions 

to preven1 the wneels tiom tipping awer. 

b. Wheels iess-than six inches in diameter. flaring cups and 
disn wheels .-e best storeo flat ~h e QIShioning material 
(sudns ciJrruga~ed papenx;irdl bei:ween ·them.. 

c. Th1n orpnil. -DOnded Whe.d5 such as cut-off wheels 

should oe laid flat on a horizontal surfllce.. A heav\" Sleel 
plate· mates.a. gooc1 faunaation for melting Loate the 
wheeisaway from excessive heat t... prevent...,._ 
d. Very large wheels an . be stored in their oripnal con
tainss.. 

e. Small wheels are bes;: srond in bins or drawers as their 
sizes make normal rack storage difficult. 

f. Large flaringUJ:> .meets ean be placed flat on a sturdy 
horiion-.al shelf - alternating their position so they will be 
sacked base agai~ base and face against face. 

9- Cylinder wheels and large, straight cup wheels may be 

melted on the flat side with a cushioning material between 
them. They may also be stored .in racks simil-. 10 those 

cmd for large suaight wheels. 

h. Wheels with tapered sides are best 'SIOrecl-an ldge. If 

stored. flat. they should not be stacked m0re thin a-few high. 

T ypiul lllllwl nora,. .,.,.,,,.,,,.nr. 
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, ~.ACHINE SAFETY 

Annex 

Side .._of~nt:lc 
.,.,,.,. sheli and sUppon 

~mmu.. 

STORAGE - on iobs where wheels are frequently changed 

for use with different types of work l>ieces. ii is advisable to 

install a rack at the machine to facilitate storage-problems. 
When a wheel is removed from a ma:hine, immediate a:ten
tion should be given to returning i: to the Rorage •ack 0r to 
the tool crib. 

A~i:I sucking wheels on the floor in the shop where they 
can come in mncaa with oil or be struck by passing ·vehicleS. 

MOUNTING WHEEL - prior · 10 mouncing. enry wheel 
should be visually inspected. An opaatOr should look for a 
loose or shifted bushing. l*ticularly in a wheel that has. 
been rebushed or remounted. Also. 11e that die bushing 

does not extend beyond the sides of ttle "'*'-
Most wheels alCh as straight wheels are moulWed between 
flanges which are relieved in the "tent• to ...,,.e t~ the 

bearing surface will be on the outer unreliefed •• of the 
flange. 

Hotable excep1ionsindude nu1 irmrted porqble cup wheels 

which should be mounted on • fla1 unr~ back flange 
(to avoid pulling nut out of wheel). 

Raised hub disc wheels we mouMed in a special adapcor. 

When mounting bet\Wen ftangls.1he inner and outer flanges 

should be exactly the same diamets and should run per· 
fecdy true. They should not be ... hn on.third the 
diamet• of the wheel. 

For more detailed information on f!Mges. ref• to the 
Am«ican Standard Safety Code 87 .1. Section 5. 

BLOTTERS 

Blotters or fi.nge facing of comprmible mM•ial shoUld 
c:iov• the entire mntact ara of wheel fllnges. 
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0raw· a line horizontally 'Chrou!ll 1he axis on the maunt or 
1he"Wheel. fnsert 1he·two we9ts ~IS 1hem atr. equal 
cf1Sta11ee from and aaowe 1he horizo1tll r--. Rtpat 1he 
"test for. balauce agM. nchtdc.Wlg 1he w.'iaf s heawy paint. 
If It should 9in be ~ 1he original mar;t. move the ._, 
weighb closer toplher tDwad 1he ~ SJtGUld it be~ 
site 1he .¥iginal mark,. move 11k· weid\u funher apw-: 
toward 1he horimmal axis line. 

\ 
IOl!ZDITJl OW 

At some point between 1he tDP and horizontal line. the 
~ balance "ihould be located. If this is not the case, 
it 1s ar incfation 1hat the wheel is too far «rt-of.balance 
for normal corra:ave measura a1d third or four:h balar.ce 
wei--ts should be applied. 

AutotNtic Balancing - 5ome machines-are- equipped•whh 
.,tomabc balanting whidl ~ dynarttic-IJllanc:ing vn 
tne Spindle without 'fJ'8 need for removing the wtleefs 
hm ttt...e machine. Also. dlere .. o1her tyPeS of dyMmic 
balancing equipment which record imbalance wfiile 1he 
wheel is mounted-on the machine spindle;. dalanc:e M91a 
on 1h& wheel mount can 1hen be.adjusted to bring the 
wheel into proper balance. 

Annex 4 



How centerless 
grinding works 

The grinding wheel (A) 
normally rotates at 6500 sur
face feet per minute (s.f.p.m.), 
however, some wheels can be 
used at speeds from 6,000 to 
12,000 (s.f.p.m.). The feed 
wheel (B) turns in the same 
direction, but at a greatly 
reduced rate-36 to 900 
s.f.p.m. The workpiece (C) 
rides free between the two 
wheels, and therefore rotates 
in the opposite direction. Cut
ting pressure developed by the 
grinding wheel forces the 
\vorkpiece downward, but it is 
held in place by the work 
support blade (D ), and 
against the feed wheel. 

Feed wheels are most often 
rubber-bond ahnsive wheels, 
made for frictional character
istics. These wheels deter
mine the constant rate at 
which the workpiece revolves, 
with the peripheral speed of 
the workpiece being equal to 
the peripheral speed of the 
feed wheel (Fig. 1). 

Achieving accurate work· 
piece roundness. In center
less grinding, the position of 
the workpiece is governed by 
the position of the work blade. 
If the blade is flat-topped, and 
set so that the centerline of the 
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Fi~re 2. Problems caused by centerless 
grinding with Oat-top ._lade and.wheels 
on common center. 

Trilobal.ar workpiece cross-section. 

workpiece is in the same plan-e 
as the center$· of the grinding 
and feed wheels, a constant 
diameter cross-section will be 
ground,· but it will not neces
sarily be cylindrical. Here's 
whv. Any high spot ·:in the 
surtace of the wo~kpiece, -as it 
comes into contact with the 
feed wheel, will r.ause the 
workpiece to be pushed to
ward the grinding wheel, thus 
grinding a low spot on the 
opposite side. Figure 2 shows 
this happemng. 
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With a common centerline 
on work and botb wheels, this 
error is accentuated with 
every revolution of the work
piece, until, in extreme cases, 
a trilobular workpiece cross·
section results .. It has a con
stant diameter, but it's not 
round. 

· common centerlines of the 
grinding wheel and feed 
wheel. Now, when a high soot 
on the workpiece contacts the 
feed wheel, the corresponchng 
low spot ground will not be 
directly opposite. The top 
illustration in Figure 3 shows 
this. Instead of making the 
error greater with each revolu
tion, it will be progressively 
diminished, and roundness 
will be quickly achieved. The 
other change involves making 
the top of the work blade angu
lar, instead of flat-topped. 
Look at the second illustration 

Angular 1 OJ. 
work support e1ac1e in Figure 2. The wheel sur-

Fi~re 3. Proper set-up of eenterless 
grinding with ang<".:!:lr-topped blade. 
work above center of wheels. 

This problem is corrected 
by making two changes. First, 
th~ work blade is raised, to 
make the centerline of the 
W':1rkpiece higher than the 

faces plus the flat-topped 
blade make 3 sides of a square 
<A-A, B-B, C-C), which 
accounts for the resulting 
triangular cross-section. 

Raising the work blade, and 
maJring the top of the blade 
angt,lar, changes the shape of 
tha space occupied by the 
workpiece, effectively damp
ing· out the effects of high-spot 
-errors. These changes are 
diagrammed in the second 
iliustration in Figure 3. 

Generally speaking, the 
higher the work is raised 
above the wheel centerline, 
the quicker a cylindrical shape 
will be obtained. Roundness 
will 3Iso be achieved faster 
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when the workpiece rotates at 
a relatively fast speed. How
ever, if raised too high, chatter 
on the workpiece can occur. 

Grinding fluids 
In c.enterless grinding, 

fluid~ play an important role 
in producing acceptable parts. 
In adcition to the normal func
tions of keeping the tempera· 
ture of the workpiece steady 
and washing away chips, 
fluids perform some special 
functions. These include keep
ing the work blade and guide 
clean and well lubricated as 
well as keeping the workpiece 
free of rust and stains. 
Advantages of 
ce·nterless grinding 

The development of center
less grinding machines has 
made it possible to efficie~itly 
and economically grind all 
types of workpieces to a high 
degree of accuracy, at high 
volume production rates .. 
Some of the maj1lr advantages 
of center!ess grinding are: 
• It is an almost continuous 

process, since very· little 
time is required to put work
pie~es into grinding position 
in the machine, once it has 
be~n set u9. No chucking is 
requir~d. 

Annex 5C 

• Workpieces are rigidly sup
ported under the entire 
length of the grinding cut. 
This means that heavier 
cuts can be made without 
concern for distortion from 
wheel pressure. 

• There is no end pressure 
from centers created on the 
workpiece during grinding. 
This makes it poss~ble to 
grind long, brittle or easily 
distorted parts on centerless 
grinders. 

• Because the workpiece 
floats through th~ grinding 
operation and is self
centered, less stock is 
usually removed to achieve 
the desired finished diam
eter. This represents savings 
in time, material, grinding 
wheel wear aTtd power. 

• Material removal takes 
place on the diameter of the 
w0rkpiece instead of the 
radius. Thus, the effects of 
errors in set0 up or wheel 
wear are cut in half. Center
less grinding makes possible 
very accurate control of size 
and surface finish in the 
workpiece. 

• Once the maclline has been 
propedy set upj operation is 
not a highly skiUed job ar.d 
n1achine maintenance 
requirements are m1nim~.1. 
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. 
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Wheel 

Figure JP.. Work support blade. 

Top a:ngle(s in Fig. 10) of 
the blade is also important, to 
maintain the optimum pres
sure during grinding. The 
pressure of the work on the 
blade results fTom the weight 
of the workpiece and the work
ing pressure of th~ grinding 
wheel. This pressure pushes 
the work against the feed 
wheel, and ii1creases as the top 
angle of the blade gets steeper. 

Diameter of the 'vork 
(mm/in.) 
6 I~,, 

6-7 I o/16" 
7-9 I%" 

9-11 I 1/iF," 
11-13/~" 
13-16 I%" 

16 a.nd over I %'' and up 
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blade with a 30° top angle will 
be satisfactory. However, if 
the application calls for broad
faced grinding wheels, cor
respondingly long work blades 
will be needed. Because long, 
narrow blades tend to deflect 
easily, they cannot hold the 
work steady, and.may cause 
chatter marks on the 
workpiece. 

It has been found that reduc
ing the top angle on long 
blades produces the effect of 
added strength, and eff ec
tively eliminates chatter. In 
cases such as thi3, the top 
angle is usually 20° or 25 ° 

The top angle 'Jf the work 
blade should also be reduced 
when grinding large-diameter 
workpieces, to offset the 
heavier pressure of the !arger 
part. The ideal top angle \vill 
assure cylindrical workpieces, 
without chatter-causing 
deflections. 

Thickness of the blade 
fmm/in.J 
3 I~,, 
4 I ¥16" 
5 I%" 
7 I 5/16" 
9/ %" 

11I 7/16H 

14 I 9/16" 



To obtain minimal out-of
round conditions it is essential 
that the feed wheel be applied 
uniformly all along the gener
ating line of the grinding 
wheel. In order to· obtain this 
result, the axes of the two 
wheels must be located in 
two vertical planes that are 
perfectly parallel. 

Aligning only the feed 

Improper Ruid Row 

·. 

""~ 
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wheel without simultaneously 
aligning the guides would be 
insufficient, and the ability 
to hold the out-of-round toler
ance would be lost. This is 
why on certain machines the 
guides are fixed on the feed 
wheel carriage and the -w'hole 
assembly pivots, allowmg the 
correct contact between work 
and grinding wheel. 

Proper nuw Row 

'", 
Ficure ISA. Proper nuW llew Is obtaiae4 wlaelil Hraper Is acaiast tlae wlaeel, tlah1 
ltreaks up peripheral alnlrea• A RuW e1111 maiaCaia a steady llaw betweea work 
piece and criadiac wlaeel. 
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Coolants 
Coolants used for centerless 

grinding are rust inhibitors, 
detergent types. water-soluble 
oils, or straight oils. Water 
soluble oils are the most pop
ular because they ~ver a 
broad variety of applications 
and lubricate the top of the 
work rest blade. Dilution 
should be as recommended by 
the manufacturer. By experi· 
ence, a good proportion is 20 
parts water to 1 part of oil for 
general use. Special formula
tions are available for grinding 
soft materials. such as 
aluminum. 

It pays to keep a record of 
the exact coolant mixture 
used for each job. Sometimes 
it is necessary, or at least 
desirable, to change the type 
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of coolant whenever one type 
of grinding wheel or material 
is changed for another type. 
The basic functions of grind
ing Ouids are: 
1. To prevent distortion or 
metallurgical damage to the 
part by holding the temper
aturi! steady. In order to main
tain a uniform temperature, 
a heavy flow of fluid is needed. 
2. Act as a lubricator, reduc
ing the friction between the 
wheel arad the workoiece. 
3. To wash away chips of 
metal and abrasive particles 
which would otherwise mar 
the workpiece surface and 
load the grinding wheel face. 
4. To keep the work blade 
and guides clean and well 
lubrieated . 

... 
ICIUINll 

\ 

t'icurc 17. Cool.nl provldc11 lubrication, elcanilac and c:oulinc action. 

I 

I I 

Annex 7B 



Onler .r T"mchteaiac Order el T".W...U.C 
1-2-3-~-5-6 1-2-3-4-5-&-7-1 

•-IC'lre 168. Sequeace el tlclateaillc llCl'eW'S 

- Multiple screw flaaces. 

]. Setting tl1e work blade 
Fig. 18 shows the relative 
positions of the grinding 
wheel, feed wheel, 'VOrk 
support blade and ~ ork
piece. The height of the 
work blade should be 
adjusted so that the dis
tance H above the center 
line of the grinding and 
regulating wheels is 
roughly one-half the work-

••icure 18. llelative .-Jtiou ef wlleels 
aad work blade for averace tlanuPfeed 
piadins jobs. A-diatamce fro. lower 
slide t• center u .. el wllcet.. Rew te 
the machine opcrat•r•s --••I r.r•A" 
dimeasion. B-dgtance lnm lep el 
work rest to centerltme el wlaeels. 
C-di•tance fnHB lewer slide te ceater 
ef wark. 1>-distance of wri ceater 
above CMmetimes bclowl center line 
of wheel11. 
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piece diameter. This nde 
applies to work up to ahm1t 
l" diameter. Fur large1 
workpieces, the distance 
H usually does not 
exc :d I''. 

l»e.il iiDa •f •-.-k res& il5 IK"t - 1tria:diac 
is dotlC abovo n:nltt liac .i ~diaat and 
Iced ..-M-elll. 

Setting the work too high 
above the center lint' of the 
wheels may cause chatter and 
bouncing. The wheels would 
have a tendency to squeeze-the 
work upward and out of con
tact with the work blade, per
haps many times a second. 
Hence, the presence of chatter 
marks can be an indication that 
the work is set too high. 

Setting the work too low 
must also ht guarded against 
as this can cause it to come 
out of round (See page 4 ). 
A good method for check
ing roundness of centerless 

Annex 8A 



\Vierk llladc hcinat -t ia worl. rCJit. 

ground work is with a "V" 
block and dial indicator. 

Generally the higher above 
the center line of the wheels 
the work is placed, the 
faster the rounding up action 
will be. 

Long work with slight bends 
or kinks, such as long steel 
bars or tubes, is sometimes 
~ ;'f J,., -~ .., [• . ·,-·. 

•.;.· ... f -~-ii,_ 
~ -··: ~:- !. 

Adj11Sli•~ the tilt•' Che (ecd wlaeel head. 
Kai&-•( the tllrauch(ecd is • (••n• •( 
Clw warkpiel'r feetl wheel lw.d Ult. 
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purposely ground slightly 
below the center line of the 
wheels. While contrary to the 
usual practice, this setup can 
prevent whipping or chatter
ing which might result where 
the kinks or bends have not 
been entirely removed in the 
straightening operation. 

The wheels tend to hold the 
bar fimtly down on the blade. 
It is very important, however, 
that long bars be straightened 
before being fed through the 
centerless grinder. 
2. Positioning the work on 

the blade 
The work should contact 
the work support blade 
approximately '3 of the 
way up the beveled face. On 
one popular make machine.. 
this adjustment is made by 
first loosening the upper 
slide damp and tightening 
the lower slide damp. With 
the workpiece resting on 
the blade, advan~ the feed 
wheel slowly, pushing the 
work up the bevel until the 
pclint of contact reaches 
above the middle of the 
blade (about ?fJ the way 
up). Then damp the upper 
slide to the lower and un· 
lock the lower slide so that 
both slides will move as 
a unit in compensatmg for 
grinding wheel wear. 

Annex ~B 
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t"iKure 2-la. \Vilh the diamond !'iCl to lhe 
truintt an.cle hut not offset. only lhe 
fronl portion of th«; wheel ~nlacu lhe 
part. 

Truing the feed wheel 
Since the feed wheel gener

ally is set at an angle of inclina
tion when centerless grinding, 
the truing procedure differs 
from that used for the grinding 
wheel. The feed wheel must 
be trued so that the work while 
passing between the wheels 
makes a straight line of contact 
with the wheel face. The func
tion of a standard feed wheel 
truing unit is to make the 
diamond follow the same line 
of contact with the wheel as 
that which is followed by the 
workpiece. Four important 

1-"istare 2-lb. With the diamond oU!'iCl. the 
fronl or tlae.feed wheel i." decrea.-.ed. pro
ducinJt • stnWtbt line or eonlacl. 

factors must be considered 
when truing the feed wheel: 
• The angle of inclination of 

the feed wheel. 
• The truing an~le of the feed. 

wheel slide, which produces 
straight line contact be
tweer. the feed.wheel and 
the workpiece. 

• The location of the center of 
the work in relation to the 
center of the grinding and 
feed wheels. 

• The amount of diamond set
over required to compensate 
for the height at which the 
part is being ground. 
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Truing, Dressing and Dalancing 
Definitions-Truing and 

dressing of wheels are. opera
tions whose aims, methods 
and effects often overlap. The 
main distinction is in their 
basic purposes. 

Dressing a wheel is an oper
ation performed on the wheel 
face to restore or change its 
cutting action. Truing, which 
may be done simultaneously 
with dressing, is necessary to 
restore concentricity, square 
up the wheel face, or restore 
it to a particular profile which 
the wheel is supposed to grind 
into the work. 

Dressing is necessary 
because the abrasive grains in 
the wheel must be exposed. 
(Fig. 23) There must also 
be adequate clearance be· 

tween grams, and between the 
bond and the workpiece (the 
latter clearance diminishes as 
the wheel dulls). Clearance 
between grains may be lost 
through loading of the wheel 
face with chips cut from the 
work, whereupon the wheel 
glazes and dressing is 
required. 

Truing to square up the 
wheel face or round either its 
front or rear edges is a fairly 
simple procedure. Somewhat 
more complex is truing to 
impart a specific profile to the 
wheel. Modem centerless 
grinders have a variety of 
attachments for wheel truing. 
This condensed booklet does 
not pennit a detailed dis
cussion of these. 

Fiicure Z3. After dr ... in11t. i..d-4 .. &erW llu ..... retWOYed front aroand the abruive 
.:rain• aad their cutti•IC edic•• are •JSpoHd far effective cuttiac action. 

Annex ~s 
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#1 
Guide 

t 
x 

J #2 Guide 
Feed 
Wheel 

Flush or .001" Back 

Figure 19. \V = work diameter bef..Jre 
grinding; w = work diameter after 
grinding; x or distance of #1 guide be
hind face of feed wheel = W-w or 12 of 
index feed. 2 
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TRUING ANGLE SETTING 
70 6° 10' 6° 10' 6° 20· 6° 25' 6° 30' 6° 35• 6° 45' 6° so· 6° 55' 6° 55• 
50 s0 is· 5° 15' 5° 25' 5° 30' 5° 35• 5° 40' 5° 45• 5° ss· 5° 55• 5° 55• 

Work 50 4°20' 4° 25' 4° 30' 4° 35' 4° 40' 4°40' 4° so· 4° 55• 50 50 

Feed 40 3° 30• 3° 30' 3° 35' 3°40' 3° 45' 3° 45' 3° so· 3° ss· .. 0 40 

Angle 30 2° 35• 2° 40' 2°40' 2° 45' 2° so· 2° so· 2° 55• 2° 55• 30 30 

20 1° 45• 1° 45• Jo SO' l'.50' 1° so· 1°·55• ·1° 55· 20 20 20 

10 so· so· ss· ss· 55• 55• 55• JO 10 10 

RATIOk_ 3 3.5 4 s 6 7 12 18 2' 48 
d 

~ .. JA.." JA.." JA.." . .,.. .. ,.. .. %" 14•· %" % .. %" 
~ .. \'»" bz" .... 

·~"· ·~ .. ·~" ''5." Ii&" ~·· ~·· 
Work *" Z1A4" Z1ic" •¥»" ''4'J2" '¥»'' ~·· ~ .. ~ .. , .. 

~·· 
Height %" Vii•" .JU" ~ .. .._ .. 

·~·· '\'a" J-.·· l1'c .. Y.r" Y.r" 
Above , .. 

~·· ~ .. ..... J1 ..... ~·· IYiz" •Yiz'' ,,... .. • ••• "'' Center 1·· ZVJz" ZVJz,. ~ .. ·•Vt& .. ~ .. ~ .. Z-JJi'' ~·· •1M" ClM" 

~ .. 31; .. ~·· 2¥Jz"" -,~ .. ...... 51M' ZJJz" "iM'' ..... .. .. ... ~ .. Ii" 2'Jz" ~ .. . .,,." .. '\i•" ..,... .. 
~·· ...... 61M" 

lliamood Set-Over 

1-'i::urc 25 
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feed wheel. By adjusting the 
diamond set-over {offset) 
an amount nearly equal to the 
height that the part is above 
the centerline of the wheels, 
the deepest portion of the -
concav:e surface can be shifted 
toward the front of the feed 
wheel, Figure 24b. This 
makes the front portion of the 
wheel smaller, and the point of 
contact is shifted up to com
pensate for the height the part 
is above center. 

Calculating the truing 
angle and diamond 
set-over 

To accurately determine the 
truing angle and the amount 
the diainond holder ·should be 
set-over, the ratio between 
the feed wheel and work dia
meters must be found: 
D where D ~ feed wheel 
d diameter, and 

d = workpiece 
diameter. 

After this ratio has been 
established, use Table Fig. 25 
to find the truing angle and the 
amount of diamond set-over. 
Since the types and models of 
centerless grinders and truing 
equipment may vary with 
manufacturers, it is wise to 

Annex llB 

consult the operator's manual 
for truing feed wheels. Always 
use the highest feed wheel 
speed available for the truing 
process. The rate of travel of 
the diamond across the regu
lating wheel face is usually 
one to two inches per minute 
for final passes. 
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pROnur.TION TRIAL RUN TO PTANDARD_ 

I 
( r I 

I I V!le~l : ~~~!. St!:r-!! G~~nd. G~!r.-'! 
I 
I 

P'..3tmfa-:1:•.!rer 
I 

Sp-!c!f !-.:-~ti ~n P'!?l!C'!~l Vet !'~:.: P."!-!*.!l t~ 
I 

I I 
I 

•surface• 
Rough grinding or excessive stock removal wheel specification YA46H7V. However 
should this wheel ~av~ too larg'!? a srain size or should the grade be too soft, 
it is re~oJIJllended tbst they should change. but only one spe~if1cat1on at 3ny one 
time. 

For finish grinding the speci!ication should be VA80H7V. Sane applies to above 
recommendation. CBH wheel£ ~an also be reco111J11ended fer s~me applications 
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Coolant's Role In 
Creep-Feed Grinding 
Coolant pla,s a more siplficant role in the success of a aeep-fnd 
8"•11"1 operation than ii dou in conwentional 1rindln1. More condi· 
dons 111usl bc controlled. 

BJ PAUL GllUI. Product Manager 
Alaaiwes Madelina Groap 
Nortoa Compay 
W.cata.Muwbasetts 

Creep-feed plncllng can pro
.We significant Increases la 
prodactlYlty and lmproYements 
In workpiece qaallty. But to real· 
be thae benefits. the grinding sys
lan mast be optimized. lffectift 
cool8nt ftbniques. always impor· 
taat in finding opaations. ue crit· 
bl iD Cft'q)-feed grinding because 
of the ianeued uea of wheel/ 
workpiece contlld and the high 
mml removal rate. and because the 
aystem is usually used for the 
difficult-to-grind materials. 

Just using large quantities cl cool· 
ant ls DOI enough. Proper coolant 
....,aic:alion for creep-feed grinding 
.iiO involves the coolant flow rate. 
pressure, total capacity. concentra· 
tioa. temperature, pH level, clean
liness and nozzle design. 

The coolant must be directed at 
the intenection of the wheel and 
the workpiece .. There must be 
~h pressure to clear the wheel 
face GI swarf and there must be 
·enough velocity to overcome the 

peripheral speed of the grinding 
wheel. 

As a general rule, the flow rate 
should be two to three times the 
horsepower of the machine. or 1 
minimum or. ao to 100 pllons per 
minute (gpmJ. The capacity of die 
coolant system should Le no las 
than five times the pm, and the 
prea-ure should be 80 to 120 psi. 
This combinati6n of flow rate ad 
pressure allows the coolant to over· 
come the ~ speed of the 
wheel and enhanee swarf removal. 

Having enough total caplidty as
sures that the coblant entering the 
arc of contact is ~- Dirty coo!
ant drap swarf through the grind· 
ing zone. This can lo9d the wb~l 
face, making the wheel act softer, 
displacing coolant, and crating 1 
higher liktlihood of burning the 
workpiece. 

Nonie Desiga 
A smooth, regularly shaped ori· 

fice is necessary for a successful 

A ''"°°'"· re111larl1 ,,,,,,,., °""~ ,, ,,,, ,,,, ,,, 0 lllCCe" . • ..,,,. ,,.,,,n. r1ac1m1nt 
of lhl noul• 11 11110 1,,,,,,,,.!mfl. Tlr!s jcr nozall dlr1cl1 <>''"~·1 •o th• 11n1I• for.Md "1 
flte lrrtl'rHttion of th• wh11I anti th• 11110rlrpl•c1. 
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coolant nozzle. Irregular. handmade 
nozzles hammered to shape an ere· 
ate distribution and velocity prob
lems, and contribute to erratic cool· 
ant application as weU as thermal 
damage. 

Highly erreclive nozzles can be 
slightly narrower than the wheel 
due to the fanning effect as the high· 
pressure coolant exits the nozzle. 
Orifice heights from I to I/. inch are 
common, based on Oow nte and 
pressure. 

Co9lant Application 
There ue two buic coolant app:i

calion methods: the scraper or shoe, 
and the jet system. Both have 
bencfils and drawbacks. 

The jet S/Siem, shown in Figure 
I, is found in the majority of shops. 
Coolant, at pressures of 80 to 120 
psi, is pumped through the nozzle 
into the acute angle formed bv the 
intersection of the wheel and the 
workpiece. Nozzle distance, loca· 
tion and angle are critical. Best 
results are achieved when the noz· 
zle is I to I inch away from the 
grinding wheel/workpiece inter· 
face, and positioned to bisect the 
acute angle formed by the wheel 
and the workpiece. 

To maintain the angle at the end 
of the cut, use • form coupon es 
shown in Figure 2. This serves as a 
funnel for the coolant, and prevents 
chnttcr and dry grinding H the 



- 48 - Annex 14A 

RADIUS FORMING ATTACHMENT 

The Radius Forming Attachment is composed of a main stand. 

3 pie~es ·of swing rods and a diamond tool. 

1. Main Stand (Fig,38) 

Fig,38 

2. Swing rod and diamond tool (Fig.39) 

Diamond tool 
Center 

Setscrew 

Fig.39 

A nume plat~ is attached to the swing rod ~ith A and D 

dimens-iot\~ 

;"': Radius of-the., rod 

8: Cent.er height from the bottom side 



- 49 - Annex 14B 

j. ·ro determine the concave and convex R: 

3.1 X = illock gage thickness 

3.2 To determine the convex R: Put the swing rod on a plane 

disk. Put a block gauge of proper thickness under the 

diamond tool. Then R = X - A (see Fig. 40) 

3.3 To determine the small concave R: See Fig. 41. R = A - X 

~---=~--T 
1 f -W-- i\ 

_: ,1-·-· · ! . .\. , , . . . ' 
,' / i l;I I \ 8 

...._.,· ,, --i;:~ ...6-- \ \ -~ -;- -1-i- ;\ -~---: .. - x _1:1 -
-r.~ .. /7 ,r·· ' ~,;-7~ T:rr rrrTT, A 

, . I; _; • I , •· ... , , /, ';, / ,. , / , , I 

Fig. 40 

./.s-± r"---·;-
--t x 1. ; ·--:-l-----. - -· - . -----L- . '-rh 
~7'7 7--r-·· ·T· ~--r-~,,-r-;t /'"" , , , / / / /. 7"7"7' /' ":\ , , / , , 

Fig. 41 

3.4 To determine the big concave R: R = B + x. See 

Fig. 42, 43 • 

..+t~----···--f8n 

\~ s.~ n 
~77f-1-

'"-... , Same thickness 
Block gauge 

Fig. 4 2 Fig. 43 
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Annex 14C 

Note: 

-rhc pcriphct·y and side o( the grinJing wheel :;hall 

be well-dressed. 

The Radius Forming Attachment shall be parallel to 

the grinding wheel. 

4. Operation of the Radius Forming attachment: 

4.1 Find the center of the grinding wheel. 

Then fix the work table. (Fig.44) 

Fastening bolt 

Fig.44 

4.2 Turn the fownfeed hand~heel at 1/3 on tlMt width 

of the wheel so that the wheel cuts into 0.02nsn of 

the Diamond tool. Nov turn the cross-feed handwheel 

to drC$S the grinding wheel, ~nd turn the calibration 

reading on the downfeed handwheel back to zero. 
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Getting the best out of your 

single-point diamond dressers 

• ~ ~ W'P1itiw 1o apxt. sllCJCk. and Y1Ur:a
tioa. ~1 of wlHrit 11f.uuld &.: avuided i11 prxtil'e.. Uuth 
tlie ~it~ mad1in1e aa-: tie v-larel should be vibr.a
timt-frre a .. l !he d~ woibuldrr should be rigidly 
RMKitc..l w1lh sl•Ht ovdt:mg. 

\\'hm \kttttg a singlc·paP.t dr-utMI lorJI. Che lldlder 
sll&IUid at-"a~·s. l.e i11dincJ at ;a radi:d l:l'~ll tu tlie 
wbrd uf lU-1~11 • p..Uitilag in doc dire\.'liuir oC NtalioJta 

iu ..bl:aia1 ;a !lr.ag;;ia1' dn.'t. Tia: JODne ~It CJ1l be 
obtaiaard br ..diwastin!t ti.: di;ununJ klul ia1 a similar 
ftllllll'I' in r..l.1i1111 tu lie ""'roie"n! .:I l!tc ltiul, with 
b...111 luul pmoinna1a'° gait11:J if la.rla ;angb are at'lslin.I 
siinukatllt'llUlllv. 

Pc.irju:iing .. 1;ic W....1und is~ fish; aaamle\· na:aillbitas 
- its ~.J tS-.-te is a fun!ia- ,J,-;vii.ge if'tiie 
.U--ic' is only~ ila a ~.ar-miist ... u Wn.uiun au,; 
~ -1ila Ila: d~'tium ~ !lie eory"Std ~ 
Try tti> _..._a r.nmicl poUll 

If k ~ puint ;,_-; l"!>l WO '°'" is; rl1e· SUDO 

,. ..... ~ 'tll4'ftlliw Lt will bc ruma.:J "'' di!.! pciitl 
wbir:h will n-wlt iii a ~•1 drasiaeg dmt will 
a.... Ilic wurkttk-o~ atad g<:tllftldc t"'-~ lJm;laln!S 
v.ilil..fa wil1 "'"C'rlr.a~ d.- di.ims111tl, ~,.,~ it to prc
Mahen-ly L«.1d11wn '""°~' iat tk ('fr.14."Htc: 11f ampJ.e 
""""''"- As •u• 2'I dill" lbc ua1 a di;smuaiJ ~..J~ abuut 
.a.Ml •i· Isa., the tuul J • ..td be lurM.J ~.!~· ,..., &ls 
aAid aaid. i( ~tC turns folluo.\· tl111: t.'Un'fti' u
qu.."i;,.e, a ~T.ltlliJ .. 111 he L•...ed, ~g a shatp 
pWll ;d aR ti111n. 

I 11 upe n I iu", flte di;antuaed d•iuh! be earelully 
bwuglic ital,. c:vait ... 1 with tlw wt"-"'1-.and alw-.yi: at 

it1 hi!thnt poi.at (J.11o,·e forge--> lh:at dee lc-.uli1t! < :lg>:11 
uf ti!!:' ..... -!--" \\·~..r J.,...n llllJfC ,..._,, d.M.-s tlar ''°'"~ of 
tf_. wh--c.-1); ;a ~k_.,, 1111r.ft•: I"'..,._..,. Clll ti..- di;m•K1" 
.tll'U\"fllf:: t""" miult NI -.;.Kn rr.u:t,.re. Poartif·1il:.1r C'Olf'C 

:dtoKilJ he ~ .. i. .. .,, ~11 a - piaaJu-g wlll"!!I wMcl1 is 
u .. ·•;.iin tu 1:..- n111nit1g •.Htt ul tf1;1Cl1 l\H.11:11 if ii la:.1'1 be.ru 
pn·-clrr..M"l! n 1tl1 :.a rmn ... lia11l41111,J tuvl}. 

Tr11i11,: :.al'>i •lw~~i•·:~ ...-itlr a !uw wln••I "t""('.tl a;n·.e:s 
\\'l" .. c '"' lh•· •ii•mMNMI, lf!lrt ii "1,,-,.1 •f«,"l '';,nmot lor. 

n!dua!d a pttipltend speed oC 5000--6900 sfpm will 
pruduc.-e sdisf:actury iaults. 0.1 no account should liar 
.. -t...d be stctpprd bd'urr withdr.a.....J uf tlic diouaond. 

T uu cleq> a cut will cause 8'wlr.atiug uf tlar dioa
muaMI, thcn:fon: the life uf dae dia111u11u will Lr bai;n 
if sewr.al liglal ads are talen r.ad1tt 11 ..... a sitaglc ckqt 
cut. 11ae a"-aoagie depth uf cut fur dressilag atad truiltg 
aper.aliu11s should be bet.'ftll .000i9"' and .0011"' per 
p;a:ss a11J for '"'Y &.ie wheels it is better lo rntrict tlae 
dq1th of aat to betwfto .ooour :uMI JI003r. 

Crnuf"'-"' gyntly :alf~is tic •ill!d -r~ Too fast 
a t-ruufn."11 .... rraadun:s a ·- alarnd and :a cuanrr 
wlm surfa-r 11111 :alsn tlae da1i\~ a-lard •-idtL ii 
mhaul with Ila: mull tlaal Ilic 511nilk· piudi191: m-s
._ will be ilac:n::aad. w.;.riag llae wLrd .. "" ra11idly 
111.J l~ilag its 11DiC rur aa.watc: •-urk.. With a slu.Tr 
crualf!ed a &.aer adtiug wl...d ....t'a-.: ii aLtainrd. but 
it slu.kl be laimc i11 ...... tlut lou slow ;a masfnod 
ri P"tl111l'9~ bl••• tlae gr:aia11 al wlm ~".:". ~w
tt.-la'Sll, a t4'.._W cnml'ft"d na1 be a..kfta I a &.w sur
f.-" l!mda u( •la- wurlpil'n' las lu lac alllais ... 1 v.id1 a . . 

1-Weor-' the tfio--4 tool it Afttidetobly teduced by 
•"llint l,!ae .,,., .. , ;.. die di1ecrioft of wheel roto•ioft Ofld 

OtJGMlf tft. CIOtlfffd. 
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dcplh nl cut is~ tn a minimum.. \\-"hrn ~ ~
I~ si-.ld be :a ~ h..ot~ nc:h pass lo alow 
lhr d__., to cual mtur:dly • 

• .\Mehtt implrlant asprct ol the me al di.1 •.I 
drft'9ftS is lo :l\-oicl O\'ft' ming .... tonl ~ ICllf'ts. 

Thr --.oc1 sl-*I nat be an--N to war iia the 
~ lll:llni:d btt:a_. • ..,. r.... the risk al lasing 
thr di:lmond - to lack o( liolding .--er. it is pol"' 
silW to wnc a-.a~· the nt'St muble dresing pninL 
Thr clian..ond sh11111d be 5"nt ID the sappier for ~ 
Sldt~ :as snon :as it las becmnr -- to ._•the 
xtt~ inrt:al. 

In ~-- tn che imporbacc oE ~ :a di;unnnd 
a..il carm:tl,-. the sizlo oE the clm-wd ibo.-lf is abo 
inapwt2nl. It shnuld llr'"rr be ton sm:dl. The d•.a:c 
ol di:unnnd SW ioc. in tl-c lint pbce. ttbtcd la the 
silr nl rite pindia~ •-lll"d .and tbca to its painmr. 
its hanlnt-ss :aaad the :alr.i..~nT m:atrri:al as ~ as the 
pni(tltrral ~ ol thr •-lattl. 

11-'nW C'flkYnt ti.- C'tmlin~ 111:1\" he, a C'l'rt:ain 
__.... nl l-oC'2t ~-do'f1"1 is ~~I lo the dis
Ir.at h:u an iadlucac< an the "_.. J tic di;mwad.. ~ 
amnaanC crl llC':lt ~-dnpcocl is pnasxwt~ lo the dis
tanrt' "°'-<'ft'd In· tlae da--1 ... the win-I --r:IC'C. 
i.e .. to thr rrnch.:i:t ol •-littl dm.t" and •-Im wiahla. 

Tlac lr.at-tr.ansft'I' rrnm the dUm1111d to tlar Sl'ftia•::

n.-tal is "' ~I :as lo k:xl lo :m ~ in k'lnf1lT.l· 
hare ol the diamond ilri. A~ di:aannd can ac
aannal:atc 1110re IK'at tlaan a maal~ ane and. owing ID 
its ~" surf:IC'C :and its pntcr CftlllXt with the 
xttin~-mrtal. it :also has a better heat tnnd'cr capa
bilily. So. ill rrinciplc. a bigp clmnoc.d wosb c:.:..,Jcr 
tb:m :a s.n:alln' onr. · 

In Tallie 3 the rdatinnslaip.c between diamond size 
:a.""1 •im ~ :are sdedcd ill such a 'W'llY ib:at the 
pmdnct o( diamcnd '-olume :and di:amoncl • sarf:acc is 
l'"'l'°"innal lo the pnxl-...:t of wlaeel diameter and 
•-httl width. 

Tahir 3 rdatcs to normal pindinf: wl..ds {a) or 
............ nick-: (h) rih :a lunlallt'll of Cndc 11 ud 
nltt; (c) •'ilia :a p:ai11si7.c- -46 and lntT: and \cl) ,_. 
ninJ: rih :a reripln:al 'IW'C'Cl ol 5llCJO-flAOO srpn. 

Fnr nm ol the r..U."'-inJ: C':aJft it is beutt to cl....: 
the- cliamotncl si1r nne '"""brr gmicer: 

(al fur si1~1&- •ill't'ls 
'a) rnr si1inln<":arhtdc •-hrds 
• •• • fnr ·-httl~ laardrr tlaan r .r..Ja. )( 
(C") for •·I.Tis •"ill1 a C"llQrJC'I' )t"<fin tlan ~-
Tn clrtC"nftial(" tlar cli:amonal WA" for a •im n11oni•OJ: 

al .a laicllC'I' ~· th:.n ~JOO "•-· ..... rrn1la11t1 
n£ .... •-fm dimt"H!CMIH!C d1ftl1IJ hC° _ ............ .,, tlar. 
unlC" f.K1otr. Thn11. fo~ a wlin-1 n11111i10J: at l:!.IWlt J1N11 
•I• in• .a• fact) a diantn1Ml Jl .. 111ld Jae ..,...1 all indit-atcd 
f,w .a •l~i '";no the sit-<'. • • • 

'Th<' .111111M j, ;r:uo:lul kt H. 8. Vcldnaafl Ins .• :ic F..indhowc11. 
•"'• fiN drew hi' allcnti.111 kt Chft rcl:afiot11-"ir hclwccn 
,,.,.,,fcotd """ p;ai1hiTC. lhc CclffMllCM nf 'lrhich - -
rinncd hf tevcr;al lrial~ CNI Jri...,ins Mach:no. 

TM article 6na appeared in Ille FctNuty lt6' illuc of 
-1......,.rial Diamoftll lcYicw· aM ii ~ llcrc with 
re~-
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