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END TEETH - SLOT DRILLS 

FORMING THE END TEETH 
I. Set the table at right angles to the 

grinding spindle and lock. 

2. Moullt universal head and bracket, 
also swan-necked tooth rest bracket 
and type' H ' tooth rest . 

3. Depress front end of universal head 
to 10" and lock on bracket. 

4. Set top swivel plate to produce angle 
()O, specified in the table opposite. 

S. Mount holder, bush and cutter in 
universal head. 

6. Set hooked tooth rest' H ' to locate 
in the flute of the tooth to be ground, 
so that tile tips of the two teeth are 
level. 

RELIEVING THE 

7. With a series of light cutS, using the 
wheel height movement to adjun the 
cut and the cron slide movement to 
produce dimension . S: form the 
cutting edge of the longer end tooth 
so that it is radial (i.e. in line with the 
tips of the teeth). Check with dia­
gram opposite. and if ponible, study 
a new cutter as an example. 

8. Next form the shorter tooth. Ad just 
tOp swivel plate to produce angle (J.0 

if different to (r . and adjust height of 
tooth rest so that the cutting edge 
will be produced slightly behind 
centre (see sketch). Grind as before 
using the cross-slide movement to 
ensure that the longer tooth is 
produced to dimension' Co' 

END TEETH 
This operation is similar to that described for end mills on page 16, except that the primary 
clearance angle should be 8° and the secondary 15°, 



END TEETH -SLOT DRILLS 

" '('MINIMUM .< 
'A' 1,\ '.' '- '" x: .:. 'C'l 

:D '0' 
Hl)T£'- WHEM END TEETH 

PRODUCE THIS TOOTH ... IIE Rf ll (IIE DWrTH' · PRODUCE 

~""','," """% COHClIvrrv. THE ""'''EHSION'C' THIS TOOTH 

"' WilL IHCRE ... SE TOC.IVE ... &I<'NOUllllIf 
TOPRAK( _ TOOlH CUlTINGOV(R t ENTR! roOIMENSIDH 

·O· ... PPROX. 

1ST OPE RATION 2NOOPEAATIDN 

A • " C 0 E " Oia. ins. ins. ins. ins. 

-". ' / •• ± 
,." 

W ' / .. ± 
,." 

·010 'I. SS" 

'" ,." 

'I,. 'I,. ± 
,." 

" ' , .. ± 
,." -010 ·020 ,,' '" ~ 

'I. '/ .. " ' , .. ± '" '/. -02S w ~ 

'/, 'I,. lS' 'f. ± 
,." 

'/. -02S .,. 
." 

'I. '/. lS' ', .. ± 
,." 

'/. -025 w ." 

'I,. 'I. lS ' /"" ± 
,010 ,020 ·025 W ." 

" I .. ' /. lS' " / .. ± 
,010 ·020 -025 W ." 

'I, '{._T/ .. lS of,. ± ,010 -025 'I. .,. 
." ", .. '/.-'1 .. lS' 

" ' .. ± 
,010 -025 '/ .. .,. 
." 

' { .. t, .. _'1. lS' ' / .. 1: 00' ·025 -040 W '", .. ' { ... -'I. lS OIl .. ± -005 -025 ,0., W 
'I, ' f .. -" .. lS' 'I. ± -005 'I. ,0., .,. 

" I .. "1 .. -', .. lS " i .. ± ·OOS 'I. ,,., ". ', .. " { -" lS' ' / .. ± ·005 'I. ,0., ". . .. I., .. " I -'I lS' ,., .. ± ·005 'I. ,0., ". 
'/, -/' - .. r lS' "/ ± ·005 '/. ·045 " . .. . .. 
" I •• '1 .. - tO! .. lS' " / .. ± -005 'I. ,045 ". 
'I, '/.-", .. lS' ' ,. ± -005 ' I. ·045 ". 
"/ "1 .. -'1 .. lS' "Iso ± -005 ' I. 'I. ., . .. 
'I, '1»-" / .. JS ' f,. ± ·005 ' I. ' / 40' 
'"/" " fu- "f,. lS' ,of ± ·005 ' I. ·055 40' 

" I " f -"I lS' 'I. ± '0(5 'I. -055 40" . " 
I 'I" " / .. -"/» lS' " fn ± 

,." 
'I. ' I,. lS' '010 

I 'I . " I", JS 'I,. ± ~ ' I • '/. lS' . " 
I ~/,. ' I, JS " I .. ± ." 'I. ' /. JS 

'" I ' f. ' I. JS ' f. ± ." 'I. 'I. lS' '010 

I ' I,. " I", JS "1 .. ± ." 'I. 'I. lS' '010 

I ' I. 'I,. JS " I .. ± ~ ' I. ' I. lS' ." 
I ' I .. " I" JS H,., ±. ,." 

'I .. 'I. lS' '010 

I " 'I, JS ' I. ± 
,." 

' I,. ' I. lS' 
" -010 

I ",. " fu JS " I .. ± ." '/ .. 'I. lS' ." 
I 'I. "/", lS' " , ± 

~ 'I .. ' /. JS .. ." 
1"1 .. ' / .. lS' .." . ± 

." 'I. ' /. JS '010 

I ' f. " .. lS' ' / - ." ', .. ' /. lS' , - m 
IUf,. "/ .. lS' ', .. = ." ' /. " lS' '015 ,. 
I 'I. 'I, JS "1 .. = '" ' / .. ' /. lS' ." 
1"1 " / JS " f .. = ,." ' f •• ' /. lS' .. " '015 

2 "/ JS' ,- ,." ', .. ' / , lS' 
" '015 
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RELIEVING 
AND FACE 

PERIPHERAL TEETH 
CUTTER WITH DISC 

OF SIDE 
WHEEL 

Thi. operation will 'equire-brack.". wi,. <u" •• , 
• mandrol to ,ui, ,h. bore of the 'utte'.o be ,round; 
cr."ked type tooth, ... br.ck., •. ,d 'ypo ' A ' .oo.h,,,,, 
(.e. pal. 15). 

I. 0", .. ,he whe.1 to Ie •••• dun cult;n, ed,. 
on ,h , I"I,·h.nd .ide 

1. S ... in, <obi. ,nd ,op ,wiyel pi .. " p .... II.1 wi,h 
I,indin, .pindl ••• nd le,u". 

4. PI.ce cutt.r on toper mandrel and moun. 
b", ... un <en."" (m.nd.el nOt .uppl ied ). 

5. f it ..... "k.d '<>othr." br.cke. and type 'A' 
.""."" .... le";"J let scr.w •• I.ck for IU b •• quen, 
'dju"mo"" 

,. W ind <oble forw .. d un,a cutter meets ,rind in, 
whul. 

7. M. ke ron.1 .dju$<muts to ."".hr .... "kin, <or • 
• 0 I •• ,h .. ceo',. of 'oo,h bl. d. ",diu •. <."in, 
lino 01 whul .nd CO",,, line of <u".' mandrel 
inter,." (see dio,ram, pa,_ 5). 

8. Wi.hdnw ubi. '0 •• pa,.. •• wh .. 1 and cult"" 
.. an wheel .nd '.'u'" tobl., '0 as '0 obu'n 0 
Ii,h, cut. 

'I. Tok • • ,ci.1 cm and in.pe« I", 1'".11.1, .dju"in, 
,h. '01' .wi .. 1 pl ..... n.« .... y. 

10. Lock top .wivel plate. 

Now ,dnd .. ch 'oo,h in cu,n 
'1'.,..1 an,le. will r., ... ily ov"' 
'ho fin,.,. 

,ho .I ... n ... 
,h. ball on d 01 

11 "hu romov.1 of ,h. wo.n 001, •• , •• p •• c • Ii,h, 
cut.1I .ound '0 '''.u'' concentr,Ci'y .nd • (ood 
roni.h. 

11 . Adjust wh •• 1 hei,h' 10 •• o,ond"y d .. "nce. 
and •• 1' .... 



RELIEVING 
AND FACE 

PERIPHERAL TEETH 
CUTTER WITH CUP 

OF SIDE 
WHEEL 

Th. qu."ion 01 ....... , <,,".n .. o 1Nt .. ,",round by 
I d,s< or cup typo w.ul, .I>o<o,h ,h •• ubi.« of wid. di ... 
< ..... on Ind nperimen •. rom"'" , .. Ioo •• ",i.II , ....... or 01 
ol>'oion. Tho uIUf>HI" •• ,""' .... 0 hi",. on ,he 0110,041 
lu,,,,,,ori. y 01 • fl •• b'ckin, off ( ... , w heel) Or one 01 
tOnavo fo,,,, (dl'" wh •• I) ... Nch produc .. hollow , rind. 
in,. CI ... I, 1M <up wh .. I . ,rindin, in .. co;,h. dl" 
w,'f. in ""'0...,. "roduc ..... on,o< .oo.h, 1kI . .. 'um .... 
• up~r"nl ,h. dioe ....... 1 moinu'n 'hot ,h. chorda. 
d,II.,,, ... ,, be.ween ..... i,". >Ad COnCOvo fo,,,, •• over I 
d" ... nco ••• m. 1I II ,h. pm .... ' <I"uu •• 0",'. i •• o ,Ii,h • 
.. '0 (0"''' ' .... ..., ", ... ,i . 1 d,lI.roftCo in ",o"I.k or 
prononu. to chippin,. How . . .... o produce. "mil .. 
oIIoce.o ,h •• ob ... ud in ,h. pr •• io .. 1 0 ...... "0 ... bu .... in, 
• <up typo whul. thor. or •• o,u in lund.m .. ul diff .. en ... 
'0 b. ob.e,.ed. Th. r" .. of . ~ ... " .~ ••• h. ",heel ,,,;,,dl. 
~e',~, 10 "0' .; .. , ."d .h ... ny con •• ni.n, po.i.;o" m.y be 
~I.d .• on ..... ". w"~ .h. wh .. , .. 0. fo~llnc o' her p" .. o f .h. cu".'. n ••• co"d >.ppl i., to t~. po.i.ion of .h. 
'oo.h,,,ot. I, .. ,II be ...... ",b.'.d ,h .. i .. ,h. I . .. < ... ,'oa, impon.nc. w ..... "h.d '0 .h •• «u, ... . ett'n, o • 
• h. too,h,e .... ,~. <en". h.i,h, of 'ho <u ''' ' ",a"d'el . 
.. ~., .... in , h;. inlunc •• h. ,.qui,H d .... ",. il obuincd 
by I.'tin~ ,h •• elt below <.".'.. (S ... nO ••• nd formula 
On p.,e S). 

Th. equip",cn ••• qu"H ... ,11 be br .. k .... w"h '0""". '.po •• d ",.nd,.' (_ ,~pplo"). <rankH ',PO .ooc ~ re .. 
b'acke. and .,po 'A' . oochr ... i_ p.,.ll). 

I. f it ,"d d,e .. <up ",hul. 

1. 5"" n, ,~e •• bl ... ri,h, ... ,1 ... 0 .h. ,r;ndin, 
.pindl •. 

3. PI •• e <utter on .. per m, .. drol ... d mOun' be.",..,,, 
<e"" ••. 

4. F,. , ,.nk.d .oothr . .. b .. ,k ••• nd t ype • A • 
too.~.e .. (, .. p'C. 15). '."i", hi,h ... poi'" of 
.oothr ... r. d,u. bolow t~. c."'" I;no 01 'he 
<utter,O , " •• ho ,.qui,od d .. r ..... (lee pa,e S). 

S. T.ke. "i,1 cu •• nd i n. ptlC< fo r p .... II.1. >diu"in, 
.he '01' '1" ... , pi ..... " ...... ..,.. 

6. lock '01' .... , •• 1 1'1 ... . 

J Now ."nd each .ooch in ,u,n: ..... I.er ..... ~ 
.p". 1 ,n,l .. ""II f; ..... " 0 .... h. boll end of ,~e 
ron,e" 

I. Altc. 'c ....... 1 of .h. wOrn H, ••. 'e!>Cot • Ii,~. 
CO" :011 round .0 .n,ur. <oncon,,, .. ,y .nd • ,OO<! 
f," .. h. 

<) low.' coo.h, ... h.i,h. fo' .KOnd • ..., cI .......... 
• nd ....... 

13 



RELIEVING SIDE TEETH OF SIDE AND FACE CUTTERS 

FIRST SIDE 

This operltion uses l cup wheel, unjverul head lnd bracket, 
swan· necked tooth rest bracket with type' E ' blade, and a special 
mandrel which secures side and face cutters by means of a screw 
and washer. 

I. Fit and dress cup wheel. 

2. Swing table at right angles to gr inding spindle. 

3. Fit universal head and bracket, as shown above. 

-4. Mount cutter in position, using mandrel, screw and washer, 
adjusting to a running fit in the universal head by means of the 
coitar, and ensuring chit the cutting edges ;J.re anti-clockwise. 

S. Secure tooth rest bracket obliquely across the universa l head 
and adjust tooth rest to the first cutter tooth so that It lies 
horitonul. 

6. SIOlcken off univerSOlI head bracket screw and tilt top of cutter 
away from grinding wheel. to giye side clearance of ) 0, then 
lock uniyersal head . 

7. Adjust spindle height so that wheel clears all but the tooth 
being treated. 

8. Set oyer the top swiyel plate to produce a slight concayity. 

9. Take a light cut checking concaYity. 
10. Index cutter. continuing with subsequent teeth and glying a 

light final grind to all teeth so u to spread wheel wear and 
ensure tooth concentricity. 



\ 

RELIEVING SIDE TEETH OF SIDE AND FACE CUTTERS 

ERES 
HAT 

OU 
EED .. . 

SECOND SIDE 

No additional equipment i$ required for regrinding 
the second side. but certain minor adjustments must be made 
to the set up. First, the cutter must be reversed on its mandrel , 
i.e., the teeth clockwise. Secondly. the universal head muSt 
be set over to 3 u before. but in the opposite direction (i.e .. 
tOP of the cutter towards the grinding wheel) to give f ide clurance. 
The setting of the top swivel plate br concavity is (OASU.nc for 
both sides of the clitter and nn be left undisturbed. 

I. Remove tooth rest bracket from unive rsal head. 

2. Reverse cutter on its mandrel and adjust as in previous 
operation. 

1. Slacken off universal head bracket screw and tilt universal 
head so llin tOP of cutter inclines toward grinding wheel. 

't. Mount toothrest bracket on tOP swivel plate and adjust to 
bring one tooth parallel with table. as shown above. 

5. Readjust spindle height and proceed with grinding as before. 

1S 



RELIEVING END 
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TEETH - END MILL 

n. f<>lI<>w;n~ uco.,,,,i .. u . ,eQ";,.d~un; ...... 1 
~ud and b,.c~.t, CUI> type ,rind,n, wheel. ,,,oilk. 
Ihank to<tee hold.r, adapte< bu.h to 'U;t CU"", sh.nk, 
.wan-necked ,ooth, ... b ... ck •• and type < F' tooth, .... 

l. Fh and dre" <up wheel. 

2. Swin, table in,o po.ition 'qu>« to "indinl 
wh •• 1 and I<><k. 

3 . Mount univerul head and b,.cke, .. far ond 
of <obi., in the ma"no' iIIu ....... d .bo ••. 

4 ........ mbl. cu"" in adap •• , .nd holder_ 

S. In •• " hold ... Otc., in." uni .. ".1 kud, adju.U", 
<olla, to ,iyo Iru runnin, rot, 

6, Sec"," too,h, ... beatke. above ""i,uI.1 hnd 
and .dju« 'ype • F' tooth, ... s" tnot ,he 
end toOth.o be ,round ; •• ppro~ im.toI1 1' .. ,1101 
to ,h. table 

,. Slo,ko" uni ..... 1 head 
tiltin, the end 01 the 
,h. hnd at 6 ' , 

brock., ,<tow 
<U".' upwa,<I •• 

9. Adju ... pindl. h. i,k •• 0 'ho< ,,,ndin, wh •• 1 
dOl" the low,,' tooth whil. <o.e,inl d •• <oo,h 
<0 1>0 'CU,H. 

9. s", o.ec the top Iw; •• I pl.te .Ii,htly. movin, 
,h. cu«", ,w'Y {'o"' <he wheel h".d. '0 obtain 
<on<>..",y. 

". 

" 

Take Ii,h. <Uti. ind •• in, {com 'oo,h to ,oo,h 
un,i l . 11 we", ;. ,emo.ed. f.n.lly taki", • lilht 
tu •• 11 round. 

Re.". un;v", .. 1 he.d to 
ooo, .. ion. this tim. 
ele".", •. 

IS ' a"d cope .. p,o.iou. 
I'indi", .o<ond"y 



RECUTTING END 

--

TEETH - END MILL 

W"h the COft,;ftuo.o. ,.,,,nd ift l . ,h. end . ... k 
of end m' ll. w ,1I ,eoch a .u,. whe._ ,h ••• ,omOln' 
;n,.II",cien, d.~<h .0 oUow .d.quOte b.ckin/. off, and when 
,hi. h'ppen. th •• ooth un b. ro<., •• oliowl :-" k. 
y" ...... 1 hud Cd.u<ked fN)m .to brocket) ...... " •• ,hon k 
<utter ."'der, odap'.' b u.k .0 luit C""., .h. n k • • w .... 
nee"''' .00<"'." b_k.t wI,h "1>0' • G .• oo.h, ... and 
... ", ... _ .1> ...... wh.el. 

I. Mount ,.i tabl o I"ndin, " " •. u'in, ,uPP"" w.,h,,,. 

1, Swin, '01' .w i •• 1 1'1 .... hrou,h 9(1 ' SO .. '0 
b,in, it p ... llel to I fin din, ,pOndlo. 

4. M .... n. un,.enal h •• d dir.co On top ... , ••• 
pi ... , .s .hown abo ••. 

I . InM" .... "''"'' In unl.ersal MW and >d iu .. 
<ollar ' 0 I". fru_runn'nl fit. 

7. Secu," ,oo,h .. " b.,ck.,.o uni . .... 1 he.d ,.,."h 
, w. n_nock of he. to ",h •. 

8. Ad ju .. blad. to .... IU>< i""do <u".r flu •• 
,,4 lar uou,h b.ck '0 cI ... ,,,nd,ne ""hul .. 
lull d . pth o f cut. 

9. To ,i • • a p<»i . i •• uk< ••• wn' . .... , h •• d 0' 
s .. , • • 1 •• bl. '0 10 • 

10. Find most switabl. wheel hoi,h' by ",.1 with 
• " .. ,on • ., w h •• 1 ."d m.k. nul .d joum.n .. 
to .ooth .... posi,ion. 

II . Depth 01 ,uh i . nO, c" "tal .• nd wh ,l .. p.non.1 
jud,mo'" w,1I bo<om. more .«u .... with 
up.duc •. SOme Iwid .... e m.y bo "'ned I.om 
o .. mi"."on 01 • "OW <u " • •. 

17 
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RELIEVING BACK TEETH - TEE SLOT CUTTER 

Thi. operation diff ... Iro ..... 0'.'" described i. 
,hi. bookl .. in chat .he ,0Ii.lo",le i. ob •• ined b y ,.i' i", 
the , • •• 1 0/ <me Ce"'" b,ocke •• 0 as .0 til. ,he •• i. of 
,he ,u".r. A cup typo wheel is needed .• s well as 
the C""'" broc k.". wi,h .e"treo, 'w>. -neeked too,h, ... 
bracket wieh type' F ' too,h, ..... nd twO pO(kin, pi., •• , 

2. Swine ,"b ~. to • po.i,ion at ,;, ••• "cle. to 
.,;ndi. e ,pindle, and I"d. 

3. Set 101' .wi •• l 1'1 .... t ~. '0 .. ble (par.llel 
wi,h ,.indin, .pindl.). 

-t, 1'1 •• e ,he p.cki., pi" •• under ,h. 'o,,_ho" d 
<en',. brOCket and Ic<:k ,he brode<. 

S. f ix rich •• h.nd Ce"tr. brock., and moun' Cutten 
b.tween «ntr •• wi,h <utti"C h • • d tow.rd 
I,.{t· •• nd b<>,k ••. 

, . Secure toothr ... brocket to tOp ,wi",1 1'1 .... 
•• "in , t ype' F' ,oo,h,." .0 ,hat ,h. tooth 
.0 be ,round i •• pp,0~im .. eI1 hori ,,,",,I. 

7. Adju" "bl •• Iide .nd "C~ feed .0 •• '0 bcinr 
'o~e'he' wheel .ne back teeth of <Utt". IS 
show n in iilu"",ion. 

9. Swint tOP < .. i .. 1 pl .... bout on. de"ee in 
.n,i·dotkwi.e direction. .0 .. '0 produ« 
.'i,h, (on(O.i'1 when ,dndin,. 

9. Se, .oind le hei,h, 00 'hot wheel dun the 'oo,h 
.bo •• ,h. one b. in, rcoun d . 

10. Prnceed wi,h lcindinl. indexinr <u"er . nd 
.. kin, • li , h' fo"al cu' on .. ch ,ooth. 

II. 00 no' foc, " '0 reMo.e packi", on <ompl.,ion 
of ,he ope",i"" ". if ov.rlooked. ,hi. will 
up.e, .ubuquen' .e"in," 

No.e : He;rh, of Pack;"r i. (""ltd by the (ormula:_ 
Hei,h, .. Le",th of Cu".r )( Ta"ro", 0( Cluranc • .'0",1. 

Clear<lnce ""r'e. _ 1" prim<lry. 7' ,«oMary 



RELIEVING END 

-~ -

TEETH - DEDLOCK CUTTER 

Th .. open' ion i. much 'h, um ••• d .. crib.d for 
.nd ",ill, 0" pa,. 16. Th •• qui"",.". fQr .h., op"",.iGn 
''''''pme' u" .. erul h .. d, .nd bneko., .up '11'0 ,'indin, 
w .... I. Oed lock I,;nd i", ,',,"".el .• ".i,h. sh."k <utter 
..... de' .• wan-nuke<! ,oo.h, ... b ,..,k • •• n d .ypo . E' 
Iobd •. 

}, Swift, ,.101, intI' po';"Qn I. ,.;,h, .",1". to 
,rindin, .p,ndlo and h,h.l, I<><k . 

l . Moun. univI, .. 1 hud .nd bra,k, ... fa< end 
01 .. ble, ••• hQwn in illult .. "on. 

4. Fit <u".r '1' m."d,.1 .nd .... mbl. in uni~ ..... 1 
kud, . dju,,;", <I'll .. '1' ,I •• It .. rUMin, ro<, 

S. S.,.u, •• ooth, ... brack ... _. un;y.".1 h •• d 
.nd .dju", .yp.o ' E' '00\."" '1' I k .. ,he 
<U".' tooth '1' H ...... d "u, ... 'M reo. 
01 ,ho muk;". 10" .ppro.,,,, ... I, p.nll.1 
wi, .. 'he •• 1010. 

6. SI •• ke" uni .. ,ul h .... bl"Kh •• « .... oMl, 'il,i"I 
,he up, .... h,lf of .M cu"e' owo, I ........ he 
wheel. lock .h. had .. , . 

7. Adiu« .pindl. hi,h( .0 ,hot ,.;ndio, w hul 
is dea. 01 too.h below .h.t bel., ,.ouncl. 

8 . Se. 0 ' " 'op .wi .. 1 pi .... mo.in, ,he cu" •• 
,w. y ' .om the wheel h.ad .• 0 ... 0 ob .. in 
<on< •• i". 

9, T.h. number 01 Ii,h. cutl all 'oytld. i.d"'nl 
'.om .ooth '0 'oo.h un.i •• 11 w ... i, •• mov.d 
•• d .hen • Ii,h •. ro •• , <u' . 

'0. ROle. the "n;.on.1 h •• d .0 IS' and .. pe" 
.0 p.06"". oocond.'Y <lUnA ... 

19 
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RELIEVING ANGLE - DOVETAIL CUTTER 

--

Thi. form 01 <"tter has to be app'o •• h,d • littl. 
difF.,"~,ly " 0'" 'he p.rall.1 .ypo C"".", ond 0 0"""' 
"u", 01' 'h, picoy,. i . recommend..!. Th. ,ope' ,n 
i .. <.ttinl 'on"k ", •• n, ,h .. we MY" "Ho ... <om­
promi'. ",h .. ,onoide,in, i .. diame'.'_ For mOlt 
p"'pon. 'he ,vora,. cf 'he '''I.'' ond ,mall ... di,me'." 
i • • c-cI luid • • •. ,., "'" di . . .... ucinl.O rd ••. could 
be conoid".o" f · when u .... ",.;"t 'he whul h,i,h, ch, .. 
on pal' 11. 

Th, ot> ..... iOfl r'Q"i~ , . ... n· .... kod 'o<><h, ... 
b,..,k" wi,h • '7pe . f .• oo'h, .... ,h. Un". brack ... 
an d . d ioe '71" wh •• I. 

I. f it ond dr ... di •• '71'0 whul. 

1. Mount tooth, ... brach., Cen" ... nd <u"er .. 
illu",.,ed wi,h ,h. <u"" heod to .h. left. 

1. Whe n dealin, with' 'u"er ", I'h .-.di.1 nu .... 
i .•.. no front rake . e. ' he' f • ,y pe 'oo.h, ... 
on .h, .en'" li ne ond iu" inoide ,h. cuni~1 
ed, • . (Fo, Cun., ..... i,h po •• ,i • • rak. ftu ... 

•• 
,. 
•• 
,. 

•• 
•• 

• u ) 10.). 

S." .... i •• 1 ," bl •• 0 ,equi,.d I~,I •.•. , .. 4S' 
u .. ~, ,k. d.,," cahb .. ,,_. Ind h,kd, lock . 

Apply '.'·"P to tk. ...h •• 1 and .d)ult ,h. 
<o",pl., •• Iid ..... "'bl, u~i. 10' ,be be" .« ... . 

Se' wh.,,1 h.i,h, ... o,di~, '0 ,h. di ...... .. 
dedo.d "I><>n, .. ",.""on.d in p''',roph I 
(fo , pO.i,i •• rake ,,,,, ... '" 'A). 

SII .. wheel I~d .Ik • .,ill ..... ;n.p ... ;n, 10' 
• .. "'..:y 01 1.,10, I nd Idi .. "i., .op pi ... ,r 
n« .... ..,. 

Lock tOp Iw; •• 1 pia .. whe" .... 

P,oo:"d wi.h ,'indin,. ;nd .. in, I,om .oa,h '0 
'oa,h .nd .ak}n, • li'h' r.~al Cu ' . '0 ,,~."'. ,<lI. <OA«" ...... , . 

l~ ...w 4A For tb< ....... , / '''''u' w,th l>O<.tl.., ,oh 
.h. , ..... h<elt m .... be .e •• 0 bn~1 tk. , ..... h .d,. 
ho,i.on •• 1. "is no' po .. ibl. to r.I" .0 .h whe.1 
eh.,, ; fo' o,din", pu,po.". it ... ill be ,oad enou,h '0 ."'m •••• h. wheel ke' ,h. Ind . 0 pid up on .h. o'i , i",1 
,'i".Ii~,. f o, ac<.",'. bo<kofl .0Mroi ,h, ,.Ii.f "'.u"'_ 
in, ..... hm.M de«ribed on p.,. 11 .ho"ld b ..... d. 



REGRINDING RADII - AUTO LOCK CUTTERS 

THIS ATTACHMENT IS EXTRA EQUIPMENT 

PLUS 

THE RADIUS 
GRINDING 

ATTACHMENT 

I. H •• in, moun,.d ,h , <utt., in holde, and .1 •••• 
ond d ..... d ,he .. h .. I, plxo •• Iip "u,. 01 • 
• hick" ... equal .0 .... ' ... uire<j radius bot ...... " 
uoc •• boo. ond .... i"1 bar lIid . , .nd lock ,h • 
• enin, bar "ido. 

2. Slid •• t.e hold" 10 ........ 01 un,iI the no •• of ,h. 
<utter ...... "". ,h ... tun, bu, 

1. Lock . .. i.h 'ho , .... 1>.« . .. 0-(.) the . Ie,.. •• and 
(b) both 1\0101" Ion. in , ,in I'. 

4. Brin, 'he __ , h •• " ,n, .. po."io" . nd lock ,ho 
_oo.h •• " b •• ,ke.. For b.1I no.in c ,ho ,_,h . 
.... bein, "' •• n, •• hoi,h •• 

5. Swin, 'he .... in l bar in.o . h. hori.o",,' 
pO.i'ion, OUt of 'h' "'.y. 

6. Set .he <I .... n<o .n,l. b, 'ihin, ,h. f.. ,u •• 
on i .. b ..... 0 'ho ,.'ues indica •• d in ,h, 
.able below. 

7. Ad.,n.e 'he doubl. "ido 01 .he mxhino un,il 
,he ,<><I of . ho <u .. e •• oueM •• he wh_1. 

I . Moye , he .op Ilid, 01 .h, ""chine.o as.o bri", .h •• ~ .... cI ... 01 .h. whet 
•• Sw i", .h. hud 0/ .h. (,. ,ure ,hrou,h 90" 10 

.. '0 b.inl .h, , id, of ,he eu .. er p,r, llel w i,h 
.he f.<e o f .he w h •• 1. 

10. By meon. of ,h, ,m,lI ".".,,'''' '<e'" 0" tho 
h,ure. w ind 'ho , .... ·no.k ,10'" i .... , .lid •. 
bri" " " , .h, <u .. " ".i" ,n,o co"'." w i.h 
the .. h •• 1. 

II . lock .he .w, •• ",ck .. d .. i,M ..... h. doubl, 
,lid. of .h. moch,", u" .. 1 .h, (, •• u'" h .... an 
be ' .. un, .h ...... ,h 90 " 'thou. th •• u .... fouli", 
.he ",hoo t 

11. The com_nd ....... m.'" 01 . .. ,,,,i,,, .h, 
fi •• ure h • • d ."d ,.04,", lo ..... d .he m .. h, ... •• 
double .Iido .. ,II produ<o 'h, ' eQui'ed ... d iul. 

A lop""e leofln i. ,.,iI.bl, ".i", mo,. d ... iI,d 
inlo,m .. io," on ".in, .h, ,"'iu' .... ehm." •. 

RECOMMEN DED CLEARANCES 

Up to .... • 

0"" r."o~' 0... '0 t· 
0." 0 tol' 
0 ... 1" 

'"mo'1 

'" '" " " " 

5«"""0,y 
>0' 
n' 

'" '" '" Who" ,rindi", ,ad" I .. ,,, .h, .. 1 0 we 'ceom"' .... " 
.hat .h, .. o,k be ClI""d _. at .wo ope ...... " •. Lo .. 
...... ,h , ,,d fi"i.h i" o,der .hat ... u .. .., moy b. ",,,,, .. ,,,d. 
NOTE: f rictio" .dju ... ""'" 01 tho ... i.,lIi"1 mo, io" (0" 

be m .... by remo",,,, 'he bo«om <0'" (3 .. " ... ) 
.nd ,i,h""'n, or 100"";"1 .h •• dju"i", "" .. 
.. hi,h i •• horoby • • po .. d. 
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RELIEF MEASURING ATTACHMENT 

THIS ATTACHMENT IS ADDITIONAL EQUIPMENT 

The notes on page 2 dult at some length with the importance of restoring the 
correct clearances on the cutter teeth, and mentioned some of the advanttJes to be ,ained 
from following the makers' recommendations. Reference to the sketch below and the 
table opposite wil l enable you to establish .ccurate primary and secondary clearances on 
cutterl of various diameters. You will find that the clearance angles are resolved in terms 
angular and lineu movement which are 
euily measured by the special attach· 
ment shown above. A most val ... able 
advantage to this attachment Is that 
it can be used without having to remove 
the cutter from its grinding positi.:m, 
so thn re:ldings an be taken and adjust­
ments made with the leut trouble and 
grutest efficiency. 

Basically the atuthment tonsisl$ of 
a dearly engraved protractor for measur­
Ing angular moyement and a rigidly 
mounted dial indicator for ruding the 
fall of the clearance. The collar which 
arries the protractor pointer fits over 
the tutter shank and is secured by a 
set strew. Thus, after relieving the 
flutes , the cutter is routed through 
a given number of degrees, and the 
amount of durance measured on the 
dial indiator. 

PMIM1<MY 
CLt1<M1<NCt 

.o.t1<DINGS ON'1L-j--' 
P.o.OTMAClO.o.-

W IOTH Of P ... IM ..... y 

CtEAAANC£ 

M£ .. OINGS ON 
-\",,~ __ f--::?OI1<lINOIC1<TOM 

/ 



RELIEFS AND CLEARANCES 
S PIRAL FLUTED C UTTERS 

PRIMARY CLEARANCE 

HEIGHT OF WHEEL CENTIIE 
... 'OVE CENTRE OF CUTTER 

OIAMETER OF WHHl 

6" 5'1," 5" 4'/." .. " 

'"/.:- "/." "1'0" "I." 
'"{to'- "I." " 1'0" "." 

Relief 
W;d,~ 

0' Pri_ 
m .. , M .. s.,iftl 

0 ... - " ... chm.ft. 

SECONDARY CLEARANCE 
01 .... 

OF HEIGHT OF WHEEL CENTRE 

CUT __ --,AC'CO='C':c'='O"C'C'C':c.0=,' C':UCITCC':''--_ 
TEll DIAI1ETEI!. OF WHEEL 

5'1," 5" 4',." '" '" 
" .. " " ,," I'{;' 1'/." 1'/: 

Roli,1 
M .. ,u,i., 

..." .. hmu. 

25 -008" 

'"{,." "I:' " / .... ' f," 'f ... " 6° -0022S" "/ ,." 1'/," 1'1," .', : 1'1." 150 -0065" 

'"{.o" "I." "/.:' "." 

"I." ' /'0" '{;' " f .... " I"," -020" " . ·002" 

' / " .. 
'/ " .. 
' I." 

1'/'0" 1"1,.." 
" / "" / " t. .. 

1'1: 

'" 
'" 
'" 

"/ " , .. 
" / " , .. ·006" 

"/ " .. 9' ·0075" 

" f .. " '"' •• " 9' ·oor 

',." '., .... ' I .. " " /"," "'f' ,020" " . 'OO}'" ' ,," I' f.'" ",»" ' I." '"{.o" " , .," 9 ,010" 

?/ ...... / .... "/." .. , ..... ( .... ,025'" } O ,00 175" " I •• " •• , .... n /"," ' /," " / " " .. , .... " .. 9 ·oro· 

'I. " 9 ·orO" 

' /." " / •• " ' / •• " ' / .. " ./," ·025")° .002" ' /." " /,," .. /.... ' I." " / •• " ' /." JO ·0085'" 

" / " '/ " .. ,. ./ .... ./. " 
' /." " /"," . / ..... /.... ' /." ·025")° ·00225" 

" / " .. 
" 

"/ " .. "' .. " " /",' ' ,," 
' I,:' ' /"," '/," ' /"," "/.: ·0)0" 2" ·00175" 1".: ',," " / " .. "I." .,," ' / .. ·0)0" 2" ·002" 

" 
' /,.'" ./ .... ' I," ·1 .... 
"/,: ./ .... ' I," ·1 .... ' / " ·0)0" 2" ·002" .. 

I',." ',," 
" / " " ",: 
1'/." ." .. 

" / " " 
"/ " " 
" /.: 

"/." 
"l" " 
"I." 

"/,: ' /"," 'I: '/"," " •• " ·030" 2" ·00225" r',,: "," ",.... ",." 

"/ " .. 
" / ' " 
'/ " " 
' / " .. 
' / " " 
' / " .. 
' / " .. 

' /." 7 ·0095'" 

S/." 7 ·0105' 

." .. 7 ·0075" 

.,. " 7' ·0085" 

' I ... 
./; 
' /," 70 ·or r" 

' I.: ' /"," ' , .' •• , .... " .. " ·0)0" 2" ·00225" 1'/." ' I," "J.... "," .,.... '/," 7~ ·Or2" 

' /.: . ,.... ' , : ., .... " .. " ·0)0" 2' -0025" 

. , ..... ,.... ' , : ., ..... , .... ·0)0" 2~ ·0025· 

' /,; ·1 .... '/," ' / .. ·0)0" 2° ·0025" 
" 

' /,," ./ .... '/." '/ .... "I .. " ·030" 2· ·0025" 

'I: 
·1 .... • / .... '/," 
'/'0" ./ .... ' I," 
./ ..... / .. '" ',: 
'I,: ./ .... 'I: 

' / ..... "I,." ·0)0" 2· ·00)" 

'1 .. '" ./ .... ·035" 2° ·0032" 

'I .... 

' / .. ·035" 2° ·005'" .. 
' / .. . 010'" '0 ·005" .. 

1'1.... ' I," 

1'1," ' I," 
I"I." 

2" 

]" 

'" 
5" 

'" 

'1," 

", .. 
"/ " .. 
"/ " " 
"/ " .. 
' I." 

"/ .. " 
"/ " " 
"/ " " 
" / " " ", .... 
", .. ', ... 
", " .. , .... 

'I ... 

", " 
' I." 
'1." 
' /." 

" / " .. .., .... .. , .... 
", .. 

., .... 
" .. " 
' / " .. 
' / " .. 
' / " .. 
'J, " 

',: 

'/ ... 
'/, " 
'I; 
./; 
'1. N 

" / " " 
" / " " "/ " .. .. , .... " / .... 

7~ ·or 2" 

r ·013" 

s· ·oro" 
s· ·o r." 
s· ·O r2" 

] ~ ·Or6" 

2" ·017" 
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RELIEVING 
HAVING 

FLUTES OF CUTTER 
NO CENTRE HOLE 

THIS ATIACHM ENT IS EXTRA EQUIPMENT 

PLUS 

FLUTE GRINDING 

ATTACHMENT 

T~;. o""cad .... ",moe. ,he .. ni ...... ' h .. d which 
m .... b. ,.mo •• d f,om in brach. 'nd bolted forml1 .0 

'ho ritht·hond .id. 01 .he .op , .. i ... 1 P'''''. In addi,ion 
.0 tho "n; ...... 1 h •• d , .,.. w ill .ud 'ho .won _no.k,d 
,oo,h, ... br-a<;k.t, • bu.h '0 ca.CJf 'ho ." ... r , h,nk 
.Iidin, in on 0 ... .. bu.k (, ... d in .... ".; ... ,oal hud. 
AI ... 'o"ui,ed will 1M •• i, id 'oo<h, ... -<" • . O · (I" 
opoooi,.). 

I. Swin, .. bl •• Iiel. p ... llol wi.k .pindlo .nd lock. 

1. Lock ,op owi •• 1 pl •••. 

J. Moun •• pprop,i,to bu.k in uni . uo.aJ h.ad and 
h h •• d di.o«l, '0 '01' ,wi •• 1 p ..... 

~. Dr ... who' .. diro«ed on po,' S on6 t . briot 
,oo,h.o" in.o po,ition el, ... to , h. wh .. 1. 

S. Mount <"".r in •• ,rind hold" and p ... ,hro",h 
bu.k in "ni •• ,pl h .. d. 

6. So. , rindi., .",n,,110 '0 h .. ,h. recomm.nded 
in ,h. ch, .. on p.,. U. 

7. Lock or .. c~r ••• bl, ,lid ..... e ..... 

8. M. k. f,n.1 adiu .. menu '0 toO,h ,,0< .. Uin l , 
•• 0n~ ... S.nd'. 

,. Slid. the hold" .hrou,h , he bu.h, . Hpin, ,he 
ed,. of ,h. cu .... flu .. in COntac, wi, h ,he 

'ood, ...... i, p ..... tho wh .. l. 

10. Pra .. '" '0 onou .... .. 01 mOyemen,. It my" 
be frict ion Irn. 

11. PrOCHd.o ,rind prim.ry d .... nc •• 

12. Rep'" for .. cond .ry d .. r.nc • . 



RECOMMENDED SHAPES FOR TOOTH RESTS 

REST TYPE 

A 
CODE 'Uti 

c~ ? 8 
CODE USI" 

8 :7 c 

o 

e 

F 
CODE tn., 

G 

H 

APPLICATION 

Rad lused toothrest used for 
relieving staggered tooth cutters. 

For use in relieving spiral flu ted 
cutters. Th, locating edge of 
'C' h" been thinned down to 
suit small diameter, shallow fluted, 
cutters. 

Ground from solid material to 
provide ext ra r igidi t y necessary 

when relieving flutes of cutters 
without centre holes. 

Toothrests of varying length to 
sui t Individual set -up require­

ments. 

Toothrest with end hooked over 

to form locating edge. 

Note: C,Q,E,G,H are not available from Clarkson (Engineers) 
Ltd ., but E.G.H. may be made from discarded hacksaw blade. 

2S 



RECOMMENDED GRINDING WHEELS 

SLOT DRILLS 

Diameter Type of Wheel Type of Wheel Backin, Reangllnc 
of for regashing for backing off off slot drills 

Slot Drill end teeth end teeth flutes 

" "to"" " . See ' , ... See End H ills S .. Norton 5""" /4""" ' .-
End Mills 3BAI20L9VG 

. , .... to " , ,,," See 'I." See End Mills S .. Norton 5""'1."11.'/," 
End Mills End Mills 38AI1OKSVBE 

' / "to" .. . " See ' /." See End Mills S .. Norton 5'" ",'I,"", ' f." 
End Hills End Mills lBA60K5V8E 

"/ .• "to't:' See 'I,'" See End Mills S .. Norton 5")1.'/,"11.' ,. " 
End Mills End Mills 38A60KV8E 

'" "to 1" " " . 5'" x 'I:' x 'I," See End Mills S .. ditto 
Norton End Mills 

38A60K5V8E 

END MILLS 

Dio. ofEnd ~"x·020"x ' I." Norton cup wheel Norton 
Mill Univenal 3',." x 2'J."", l'I."x','" S"x'/."x'f," ', ... AISORR 38AlSOL8V8E 38A60KSVBE 

"/"." to ·f .... 5"", ·f .... '" ' f." 
N orton ditto ditto 

AI20PSB2 

' I "to " " 6'" x', .. " x ' I," Nortor! cup wheel .. . 
Norton l' /," x 2'1," x 1'1," x 'I," ditto 

A60P6El 38120K5VSE 

6"x" "x'' " ,. . Nortor! cup wheel 
'I "to" " .. ,. Norton 

A60P6El 
3'1." x 2'1." x I ' /,"x " , " ditto 

38A60K5VBE 

' , "to"/ .. 6" x "' .. " x "0'" . .. ," Norton ditto ditto 
A60P6E3 

1'/,," to 1'/,. " 6" x "/u" x ' I," 
Norton ditto ditto 
A60P6E3 

I""tol"" 6"x'I .... x" ... .. . 
NortOr! ditto ditto 

A60P6El 

I"l "to 2" .. 
Inc. 

6" x ", ... " x 'I," 
Norton d itto ditto 

A60P6E3 
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BRITISH STANDARD WHEEL SYMBOLS 

ABRASIVE 

Aluminium Oxide 

Aloxite 

Alundum 

Bauxilite 

Blue Aloxite 

White Aloxite 

A 

A 

A 

BA 

AA 

Alundum No. 38 38A 

White Bauxilite WA 

Silicon Carbide 

Carborundum C 

Crystolon No. 37 37C 

Unirundum C 

Grain 
Size 

• • " 
.3 

E , 
~ • :E 

• c 

8 

10 

12 

14 

16 

20 

24 

30 

36 

46 

54 

60 

80 

100 

120 

Green Carborundum GC 150 

Green Crystolon No. 39 39C 180 

220 

240 

~ 280 

>.. 320 
" • > 400 

500 

600 

Grain 
Combi ­
nation 

• 
" • o 

U 

• c 
~ 

3 

5 

7 

9 

StrUC-

Grade ture Bond 

F 

G 

H 

], 

E , 

~ 

J 

K 

L 

M 

N 

p 

Q 

R 

:. 5 
I 

T 

o 

2 

3 

4 

• • c 
• Cl 

5 • 
E 
" 6 0 
Z 

7 

8 

9 

10 c 
• ~ 

110 

12 
• 5 
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