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GANG MILLING CROSS HEAD 
(Outer cutters for second operation) 



INTRODUCTION 

J N 189S, \ he n Mi lwau kee M illing Machines were 111 con­
templa tio n, we we re ach ·ised by a th e n pro min ent firm of 

d ea le rs to imi tate, a s nea rl y as possibl e, a m achine that was 
e njoying consid erabl e po pula ri ty at that time. 

\ Ve he ld to th e beli er that imitatio n is a n i11cli ca tio n of 
wea kness a nd t h;H a firm , sE>e kin!! s uccess in a la roe sense. 

~ 0 

must possess o ri g in a li ty . 

\\ he n our fi rst machine appea red , it hacl the box sec ti o n 

knee, c losed o n top, quic k c ha nge gea r feed. ha c k gea rs co m­

plete ly covered a nd o th e r impro ve m ents that g,n-e it a n imme­

diate sta ncli11 g o n rhe ma rk et, O\·enaxing o ur ca pacity fro m 
th e start . \Ve soon fo llowed th ese \\·irh o ther im prove me nt. 

in cluding ~1 heavy verti ca l spindle attac l.i111e1H in \\'hich all 

too ls wo uld in te rchange with th e ho rizo nta l : pindle. This 
was at firs t s;i id to be unnecessarv beca use o lde r concerns ha d ., 
ne \·er m ad e o ne that \,·a\· . ., 

T he s u bj ect o f milling h as been o ur co ns tant s rudy, no t 
only in o ur ow n facto ry bm in t hose o f' o the rs as ,,·e ll - pro­

litt in g hy the experi en ce o f tho ug htful men in many a nd 
,·ario us lines . T hus w e h ave .i ch ·a ncecl . s re p by s tep, elimin­
.i tin cr in cl ue time rhe cone J) ull e\· a nd in j) la ce o f continuin g 

0 ., ' 

to m a nuf::ic tur - that type, as lo ng as a nyo ne could be fo und 
w ho w o uld b uy, we a re tod ay and h ave been fo r som e yea rs, 
the o nly exclusive m ::i nufac rure rs of the constant speed dri\·e 

milling ma chine . 

Joseph J efferson, the acto r, sa id that the gre::ites t sa ti sfac­
tio n to o ne of his profession did no t com e fro m O\·erwhelming 
;i nd immedia te success but rather from s tea dy . uninte rrupted 

ad va ncem ent in hi s a rt. Lt is for this we s tri ve, not in quantity 
but in quality, o f' workm;inship and des ig n . 
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TO CORRESPONDENTS 

\ Vhen cons id e rin g the purcha . c or ;i millin !.'!: mach ine for 

so me s pec ifi c purpose a nd o u r ach ·ice is cl sired with re fe rence 

to the bes t Ille thod o r milling o r a n estimate o f o utput, w e 

w ill be g rea tly helped a nd o ur o pin io n ,Yi ll b" o f IllOre Ya luc 

if w e ar in possess io n of th · !'u ll es t in fo rm a tio n. Please 

follo w a s n a rly a s poss ib le the fo llo,,·ing suQge. ci o ns. 

First :- Send co lllpl e te dra" ·ings o f the p;in hcJ\\·ing a ll 
,·ie,,·s- mark the s urf;ice to be mill ed and s tate ho ,,· much 

m eta l is to he re moved. H no com ple te drawing i t0 be ha d 

send s k tc h g iving t he gene ral dimen io ns, :-i s " ·e ll a s th e 
surh • to be mi llc:d: o r end a ro ug h a nd a tinis hed piece. 

Second :- [11 how la rge lo ts a re rh e parrs mad e a nd ho,,· 

o frcn a re these lots pu t throug h : 

Third: - \\hat k ind o r rnaterial - is it h:1rcl o r so ft: 

Fourth :- How is the " ·ork being do ne ,,·h:1t is the output 

by ch is rn e tl1od - is the fini sh a nd accur;icy sati . fo cco ry? 

Fifth: -\.Y hac ;ire the fini sh :rncl :1 ·c ura cy r • 1uirem e11ts : 

Sixth :- H a ,·c yo u milling c u tte rs fo r th e " . rk : Lr so, kt 

us kno w their d ia 1netc r, s ize o f ho le, kind o !' t • I and it' they 

a re stro ng o r cl c li c 1tc . 

Seventh: H:1,·c yo u suitable m e:1ns to r cllll c kin <r the wo rk 

for milling? 

Eighth:- Is ch piece in q uestion o ne o f a . erics o f . izc·s: 

I r so, what positio n in the seri es does it occu py? 

Ninth :- l s this piece fairly rc presenta ti vc o f the ge ne ra I 
run o f the wo rk r 
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MILLING MACHINE DESIGN 

The re a re 111 , ·c1-r piece of e ng ineering; work cen ;11n 

essenti a l c le m ents upo n ,,hich . uccess o r failure depends in 

the greates t degree; and the desig ner competent co be trusted 

w i th impo rtant work is he who und erstands what these ele­

m e nts are and h as a tho ro u oh kno wledo-e o f rhe fun ctions the \· 

mus t pe rform. 

It is th e o bj ect o ( thi s brief treatise to ca ll attentio n co the 

proble m s confronti ng the d es ig ne r 01 the kne rype milling 

m achine a nd po in t o ur ho ,,· these pro blem s ha ,· been met in 

the m ac hin es cata logu cl in th ese p;ige •. in the ho pe tl1 ;i t o ur 

solutio n or th e problc:111s w ill m eet ,,·ith the app ro ,·a l o f rh c 

rc;i cl r ro rh e e ncl rh ;it he " ill becom ;i u e r o f o ur produce. 

Removing Metal Th milling cute r with irs n11me ro us tecrh. 
o ne o r m re o f wh ich are ah, ays in the cut. 

ha s prov n itse lf to be t he m o. t econo mica l instru m ent tor 

re m ov ing m e ra l 0 11 a ny kind o f a surfa ·e ; :ind where fo rms 

are to be re produced o r interc ha ngeable s tandards m ai ntained 

it is a comm erc ial n cc. s ity. 

Rigidity The s ucc s fol milling ma c hine i-; the o ne that ha s 

a mple pow r t reYoh·e the cutter at the mos t pro­

du cti ve urface speed , r ga rcll es o f ic clia111ete r - eas ily ;id jus t­

ed ;rncl w ith ample m ea ns to feed che ,,·o rk against the c utter 

be rh c c ut h eavy o r li !.!;ht, at a rat su ited to the natu re ·or th e 

c u t ;incl the mate ri a l being; o perat ·d upo n . Bue aboYe a ll. 

th e s uccessful millin~ 111achin e mu t posse s sufficient ri~idity, 

prop r pro portio n and adjustment be c,,·ee11 rh e bearing 

s urfa ce to e nable it ro mainr,1i11 the sa m e a li~nme nt between 

th e cutte r and the w o rk , wh en s ubjened co che se veres t s trains. 

as ex isted w h en th e wo rk was sec up a nd rhe c ut no t s tarted . 

T h e ma chine chat fails in this, no matte r how me ritorio us its 

oth e r features, fa ils to prod uce accurate o r interchangeabl e 

wo rk within the narro w limits p re ·cribed b_v mod ern pracrict 
in m ,111y lines . 

The qu es tio n of ri,~idity was first co11sidered in o ur designs 

- let it be the firs t to be considered here. 

7 
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Taking 11 o te o f t he ty pical jo h o f milling s ho wn 
Distortion o n page 2 , it "'ill be seen th at the tendency is to 

spring th e wo rk d o wn\\·a rd and to the le fr as t he table a d va nces 
and o f course, with equal fo rce the tendency is to sp rin g the 

cutte rs in th e o pposite directio n. T he t"ac r that the work 

s tand s hig h a bo \'e t he top o f th e ca bl e g in::s it lo ng le \·e rage o n 

that m embe r. T his fo rce, with its tend ency co di s to rt the 

m achin e is transmitted fro m the table thro ug h the sa ddle a nd 

knee co the column, the c utte rs m ea md1il e th ro ug h th e spindle 

and O\'e r-arm tend to a ug m ent this di stortio n in che o ppos ite 

direnio n. 

T o \\·itl1 . t;i nd these s tra ins . the co lumn is cast 
Foundations in o ne p iece \\·ith s trong in te rn a l rihs a nd is a hox 

sec tio n o r in c reas ing d epth as it exte nds cl o \,·nward to th e pa n 

shaped base- this be ing g iven suAic ient heig ht fro m the Huor 

to a llow heavy ribs to IJe used a nd re11 d er ma sonry fo und a tio ns 

un11 ecessary whe re th e Aoor is s t ro ng eno ug h ro carry the 

loa d. 

The o penings in the co lumn a re as t"e\\· · a nd s mall as m ay 

be, cons istent \\'ith ready access ibility o f the parts co nta ined 
\,· ithin a nd th ese o penings a re a ll closed ,\·ich \,·ell fitted places 

o r brac kets '-C r<:: wed a nd d o" ·elcd in pla ce so that the iinis hecl 

co lumn is a box sectio n in fact , o il ei g h t a 11cl e ntire ly c losed . 

Th e knee s lid e is o f extra " ·id ch a nd d epth a n<l 
Knee Slide <::xrends u1Jwa rcl co the o ,·e r-a rm. givin ir ri crid 

,;._, ~ .::, 

s uppo rt to that· m ember ;ll7d at th e same rime sur round s the 

s pindle box, g i,·ing .-idcl icio 11 a l m etal a t a poi n t "' h ·re ir is 

m os t need ed . 

T h e upwa rd ex tensio n o t" the knee s lide sen ·es a n add it io na l 

useful purpose in th at i(t"urnis hes a neat and eAic ie nt m ean s 

for securing attachments to the fra m e. these being: clc:s ig:ned a s 
part or th e ma chine a nd ha,·e the a ppeara 11 ce ;rnd effec t o f 

no t bein Q' attachm em s as o rdinaril v u11cl e rs rood. 
~ ✓ 

T hick11ess o f m etal isvpro po rti o 11 ed co secure s rre11 gth ;rnd 

s tiffness ;ind i11 110 ca se is a11y added s imply co secure \,·e ight 
for se llin n- purposes. 
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Next in impo rta nce to the coli.11ll11 1s the knee ,,·hi ch is . 
Knee i11 fr1c t , a br ,1c ke t th a t must ca rry the sad d le, tab le a nd 

work moun ted u po n it a nd at th e same time w iths ta nd the 
d own wa rd thrus t a nd the tonio na l s t ra in s set u p by rhe work 
feed ing aga ins t th e cu tte rs. T his tortio nal stra in is ,·e ry g reatly 
inc reased where the ,, ·ork s t;inds hi crl1 abo \"C:: t he table as it 

"" often must do . 

T he box sectio n fo rm or k11 ec, ,,·it h irs bea ri ng o n the 

colu m n a bo,·e the to p p la te o f th e knee o r saddle slid e. with­
sta nds di to rti o n bette r tha n a ny o the r fo rm. th is be ing d e ter­
mined by n um erous tes ts ;llld experimen ts in o rd e r to secure 
the bes t possib l d es ign to r thi s impo rra n t m ember. 

T he to p pL1te o f the k nee is ma de \\' id e ro g i,·e 
Closed Top the sa d d le a fi rm fo unda tio n a nd is cas t so lid 

,,·irho ut a ny ho les wh atever so ;i s to :n ·oid the ine ,·itab le c lo ·­
in g o f the usu:.l slo tted to p ,,· hen rh e s;idd le c l;i mps a re se t 

tig ht or the cu tt ing s tra ins com e u po n 1t. 

T his item of the box knee, c losed o n top, 1s no t ;1 

t ri via l m :1tter. Freq uently c u ts- ;i nd e ,·e re o nes mus t be 
ta ke 11 w ith the tab le drawn out fa r fro m the column : espec ia l­
ly is thi . t rue o n uni,·ersa l m achi nes c u ttin g: spira ls when 

rh c sa d d le 111ust be run o ut ro p reYe11t the tab le s trikin g: 
t he ways o n th e column . T hen it is th at the o pera co r would 
like to exch:rnge the slo tted rop knee fo r the o the r kind . \Ve 
reg;1rd thi s as the most im porta nt imp ro ,·em en t in thi s ty pe 

o f milling 111 a c hi11 es in m a ny yea rs . Of " ·Int use is hig h 
power fo r the s pindle o r co11 Yenience ;i ncl strength fo r the 
feed if the fo und,n ions of the m ac h ines a rc un a bl e to ta ke 
a d va 11 tage of these to the full. 

T he o,·e r-a n n is a solid s teel ba r, accurately pa ra llel " ·id1 
the spindle, to which the arbor supports a re c la mped b) the 
m os t e ffi cien t m ea ns. 

T he a rm b races fo rm a ti e be tween the a rm a 11d the 
Braces knee ,rnd help to p re ,·en t the ir spring ing in opposi te 
direc tio ns. T hese braces a re constructed "·ith s pecial rega rd 

11. 
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to conve nience, there beinu; no sin<rle piece too hean for easy 
handling by o ne m a n . 

On the o ppos ite page arc shown the parts in \\·hi c h occurs 
the c hie r diffe rence b etween th e Unive rsal ,~_Plain and !Vlanu­

fac turing ty pes o f Millinu; !Vlachin es . These pa rts are no t 

less impo rtan t in th e ir co nrriburio n tO th e s tiffne s. accura cy 

,111d mainrained a lig nment o f the machines than th e m embe rs 

pre vio usly m e ntio necl. lsroacl bearin o- s ur!"ace · , h a nd scraped 

tO perfect lit , 11 a rr0 \\" g uid es in pro po rtio n tO leng th . taper g ibs 
care full y fitted , adjus table enclwise by se re\,· at bo rh ends and 

b:1ckecl up by solid rn e t,il in pla ce o f riding o n sc r ·\\· po ints. 

The \,·ork ta ble p roj ec ts beyond rhe be:1rings a 11d p ro tec ts 

th e m fro m dirt and chips . 

Oiling The Lirgc co Ye red o il ho le in th e rront o f th e cabl e 
. con, eys lubrica nt co the bea rings ,,·h e re it is di scribured 

b • the c h a nnels shown a nd those in the bo tto m o i th e ra b lc, 

to every part o r the bearin g a nd g uid e s urfacc:S. 

In the nive rsal 111 ,ichines, the s:1ddle, fitted t0 che to p o f 

th e kn ee ,i ncl adj ustabl e to :111cl fro m the column o n it, ha s 

c ir ·ular to p ,,·ith a cent ri11 g ring :incl ro ur bo lts extending 

into a T ee slot i11 the swiYe l ca rri:, ge ho lding these two pa n s 

sec urely toge th e r at any an gle. The s"·i,·eling o f the tabl e 

th ro u«h the m eans 111 ncio necl is ro r the 1Jur1Jose: o f cutting 
~ . 

s pirals . u;a s hin g: \\"Orm ge,1r and \,·o rk o f thi s ch :nacrc r incid ent 

to th e tool roo m a nd gene r:11 s ho p. 

Low Saddles T h e Plain and \ 1lanut"ac turing addle. are cas t 
in o ne piece and the t:1hle can tra,·el only at right 

a n!.!;l es t0 the cutte r a rbo r. rJ h e las t rn·o ty pes o r machines 

:H e prefe ra ble fo r a ll classes o f s traigh t milling . clu e: to rh e 

race rhat the top o r che tabl e is c los r to the to p o t' the kn ee. 

consequently th e re is less to rrio nal s tra in upo n it . This dis­

cane is as low in the U ni,·ersal machin es a s it can h t and 

m a ke rhe saddle and swiYe l carriage o f suffic ient s treng th ro 

pe rform successfully the duti es imposed upo n th e m . 
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Drive Gi"en a rnachine \\·ith suHic ie nt s tiffn ess t0 w iths ta nd 
se\'ere ser vice witho ut losing its a li g nment ; the next 

impo rtant thing is t he drive. In o ur d es ig n we ha \·e eliminated 

the cone pulley a nd ceased e ntire ly the manufa cture o f thi s 

rype o f m achin e. co nfining o urseh ·cs to the "constant s peed 

dri ve" o n a ccount of its s uperio rity as a m ea ns o f dri\·ing 

milling cut te rs o f va ry ing diamete rs . 

Name T his ty pe o f' m achine is ca ll ed by \·a rio us names such 
" I f D ' . " [ l. I f ) • ' "S. I P 11 .. as - c,ivy uty ·_ - 1g 1 O\\·er · 1ng e u cy • 

a nd "Cons tant S peed Dri ve" . \,\ e beli e \·e that the las t is the 

o nly o ne that is ra irl y cl esc ripti\·e as a ny mac hine o f any ty pe, 

no ma tte r ho w wea k, ca n be ca ll ed by th e first t\\·o a s th ey 

a re te rms re fe rrin g to no fi xed s ta nd a rd. .-\ s ing le pulley 

m :1chine m ay he so d es ig ned as to require a co untersh aft with 
two o r m o re spe el s a 11cl thus introdu ce so m e of th e t'aulrs 01· 

th e cone pull ·y. 

~fh e consta n t s peed dri\·e as m a d e by us requ ires no counte r­

s h ,1ft o r overhea d belts and t he p ull at t he periphe ry u ( the 

cu tte r is t he sa m e a t a ny g i\·en sur f"ace s peed rega rd less o r its 
diamete r w hil e in any va riable speed d ri\·e the p0\H:r diminishes . 

clue to th e s lower be lt speed , a s th e s ize o f the c utte r is increased 

and at a tim e \\·h en it sho uld be at ::i maxim u m . 

Unit System \t\'e have three s ty les o t' clri\·e brac ke ts m a nufac-
tured as i11tc rc ha ngc::ible units to s uit th e crnwe n­

ience o f a ny sho p to which we seek entr_\'. Un k ss o therwise 

s pec ifi ed the m a chin es are f"urni shed \\·itl1 pulley s h;i ft paralle l 
w ith th e s pi ndl e. I f con,·e11ie nce o f loca tio n requires the 

ma chine to set at rig ht a ng le to the lin e s haft, rh e brac ke ts 

with their pu lleys are inte rch anged \\·hen rhe dri\·e is throug h 

a pair o f mi te r gears running in o il. \.Vh e n e lec tric dri\'e is 

in o rder, a brac ke t is furni shed , made adjus table to rece iH· 

a ny stand ard make o f motor and car ry ing ins ide the machine 

a pa ir of reduci ng gears to w hich rh e 111ot0r is connec red. 
T h ese three sys te m s o f dri\'e can be interchanged with each 

o th er at any rime "'irho ut spec ia l prepara ti o n o r c ha nge. 111 

the m achin e. 
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Dri ,·e shafts ;111d ge;irs :ire JJJacle o f s teel, case 
Lubrication I I I I • I 1;1r( enec to prevent wea r ,inc increase s tre11g t1 
:rncl stiffness. T o re11cler them p rac ti ca lly i?1d es rructible, rh ey 
;-i re Aoocl ed with s rrea JJJ s o r o il rh a r is pu mped with a simpl e 
spur gea red pu m p fro m the resen ·<> ir in th e bas ·, a nd to rl1 e 
rea r o r the mac hine, :111cl di s t ri b u ted to ;ill ,,ea r. a nd bea ri1ws 

C ,-, 

by me:i ns o f a perfo rated pipe at the top. f\ f"te r Ao" ·ing in to 
rhe poc kets a rra nged to supply rhc spindl e be:i ri,w s it o ,·e rA o" ·s 
a nd cascades cl o\\·nwa , d , overAuwin " each 11ocket an d senclin " 

~ C 

a stea dy stre:1111 th ro ugh eac h be:1ring. \\' here o il groove 
a re in o rdin ,iry const ruction let"t closed at the ends to re ta in 
the o il these a rc lcf"t open to le t it f-1 0 \\' :rnd ca rry ,,·ith it a ny­
rhi11 g rli:1t would under o ther circurnsra nces cause rrn ublc. 

Thc pin ion 0 11 the pull ey shaft cngages ,,·itl1 :, 
Jaw Clutches sliding clu tch gea r tu rning idle 0 11 the shaf't a nd 

connected with the st:irring _lever. The oppos ite cl u tch ge:ir 
o n the s;-i mc sh ;-i i"L is en!!:wecl ,Yhc: 11 rh e rn ;-ichi n is sta reed . 

'--' c-,, 

T his g :,r cl r i,·es rhc rr;-i ns111iss ion g:e;-i r :, t the h:i ·k o f the reed 
box . _l :1,,· clu tches :,re used hy re<1 s<>n 01· their g re:-i t . im pliciry 
:-in cl the f: ,ct that no aclj usrm 11t is e ,·e1· nece ;i r_r ,1 11 d , as the_,· 
revolw: at a co111p:1r:1ti,·cly low a nd co 11 sra nt sp ed. no ha rmt"ul 
shoc k occ urs ,,·hen they ;ire engaged. T he ge:, r on the teed 
hox dri \'eS th · m:,in clri H: shat"t ,,·hich in rurn . th rough a 
s li d i,w gea r o n ir, dri ,·c-; rhe rhrce step rumbl er b ) mea ns of 
whic h the speed is ,·a ri ed in rhc lc,llowing ma nn er. 

The h:111 d ,,·heel sh ;-i ft helo,,· rhe pind le 
Speed Variation c ,r ri cs c,,·o g.c;,rs ol° d iflercn t cl i:1mcr<: r :i nd the 

tuJJJ bler is :,rr:i nged so rh :,r c;1ch 0 11 <.:: or irs rlnce : reps can be 
e nga:<e<l , ,·ir.h ;ich o r these rwo gears. g: i,·ing six sp(:ecl ch;i11gcs. 
T hese a rc mul t ip li ed h~ 3 th rough rhe sliclin /!: s lce,·e g.e;ir on 
the s1)in cl le w hich is m:1cl e to enoacrc \\· ith the ma in s1)indle 

~ .:::,, 

dri ve ge;-i r o r either of the t\\·o gears on the ha nd wheel sh;-i fr . 

Thus a re eighteen chan ges obtained in ~ ometrical 
Ratio p rogres.sio n by mea ns tha t a r sim ple and s tro ng. The 

ra tio used is ., .225 a nd a ny speed multiplied by thi s ra tio g:in ·s 
the next higher speed . 



COLUMN PLATE INSIDE 

SPEED INDEX PLATE 

____ , 
' 

TUMBLER SUPPORT AND SPINDLE REVERSE 

J ,-.. 



The lower view o n the 01)1)os ite l)a o-e is a ho ri zontal Tumbler 
Support sec tio n th ro ug h the three s tep tumbler gea r. This 

gear rcvoh ·es on a hardened steel s tud firml y planted 

in a swing ing frame that is securely supported o n bo th sid es o f 
the tu Ill bi e r· o n o ne s id e by the dri ving sh a ft \,·hich is m a d e far 

l:irg r than is a c tually req uired and o n the o che r by th e teeth o f 
the lo ng pinio n m es hing into gea r teeth c u t in ;1 segn1 cnt of the 
f"ra me a nd by m ea ns o f which it is m a de co e 11 gao-e with rh gea rs 

above. le will readily be seen cha t thi s fra me sup ported 0 11 both 

s ides g i\·es a llluch m o re rig id bea ri11 g fo r the rumble r th a n if it 
\,·ere supported o n one s id e o nly a nd a llowed co O\·erh a n g. 

S 
. dl Thi · view a !so . hows ho w re ,·erse fo r the spin d le is 

pm e ff. I • 1 ·1 1 • 1 • I cl • I • Reverse e: cccec . 1c s it m g gea r o n t 1e nYe s 1af c en (•ages, 
fu r ri g h t ha nd roc;i cio n , \\'i th the ge;i r o n th feed box 

\\'hi ch :ilso e1w a~es th e small es t seep or ch e r v rsing idle r. 
\\' h n th e slicli11g; ge:1r is in m c:s h w ith the Iara- ste p o f th e idl e r 

it is o ut or m esh wirl1 ch lll a in dri ve gea r an d th spindl e run s 

lc:ft ha nd . 

The: spindle is made o f forged c ru cible steel runs in b ro nze 

bea rin g ·, both o f whi ch arc ta per a nd ha Ye lllea ns fo r compe 11-

sa t io n fo r wea r. These bea rings a rc libera l in s ize and the 
o iling so a bund a nt th at lo s o f alig nmenr will no t ta ke pl ace 
. . 
111 a ~enera t1 0 11. 

The fro nt encl o f the spindle i Ranged and ha . a 
Flanged 

key to dri,·c ch e a rbo r driYc colla r, fa ce mill s o r 

a ttachment dri ve gea rs these being held in place b_v fo ur 

sc re\\'s. The o bj ec tio n to th e threa ded s pindle fo r mill ers o f 

g reat pow er is cha t the tools \\'ill s tick if the pitch is slight and 
unscrew w h en the ma chine is reversed if the threa d is s teep 

eno u o-h to 1)reve nt stic kinir. 
b b 

L k M eans are p rov id ed to loc k the spindle wh n ti gh tening 
oc arbor nuts. The locking plunger is cut as an incern::d 

gea r o f the same pitch dia meter as rhe main spindle gear so 

chat w hen the two :-ire engaged th e teeth tit in all their cun·e 

th ro llg hout a wide arc, one being an exa c t re ,·c rsc o f' th e ocher, 
a nd th e s pindle is held perfectly secure. The scarcin o le ,·er 

is aucomatic:-illy loc ked o ut when the s pindle is he ld fa s t. 



FEED BOX TOP VIEW 



G oin cr b,1ck to o ur firs t propos ir1011 , ,, e wish ro rep ·a t tha t 
the firs t rcqu isire in rh c des ign c, I" rl1e success ful milling ma chine 
is rigidi ty . 

Th e second i11 o rd er of importan ·e is a clr i,· rhat c~1n force 
rh e larges t cutter rh e 111achin e " ·ill tak e rn ;icl e from rh · lares t 
proclucr o r the . re ·I lll,t k.e rs ;1rt. 

Th· third f'eature to be co nsicl -red is th , f'etcl . Th is 
Feed 
Variation is dri,·en fro m chc con. ra nt . p t el gea r 011 th e feed 

box, I rcviously mentioned ,,s part o r· the dri,·c tra in , 
a11cl rh c: amount or power going into it au to ,na ti ·a lly depends 
0 11 rl1 condi tions and requiremerns of· the cuc. T welve cha nges 
~,re 1Ho,·icl ecl hy 111c ha ni srn in rh e f'E· ·cl hox s i111i la r to that 
show n f'o r rhc clr i,·e a 11cl in a . i111il ;1r " ·;1 )· ir is tl oocl ecl " ·irh oil 
from the s:i rn e so urce. These ch;i 11 i_i:cs a rc ;1lso i11 (reometrica l 

~ C 

progrc:.s ion. rhc r,, tio heing a pprox im:i tc l_1· 1.35 . T he lo" ·e, t 
is ,½" ;,nd t:l1e h s t st: 1611 per minu t ·, "·i rhnut rc rerence ro the 
s peed o f th spi11cll c. 

f ewer h;rnges of' s peed arc required ,,·here rhi s system of 
feed clri vc is used :i s it p ro ,·ick s hncr i'c: ·el s fo r small cutters 
;it hig h ror;1ti,·c . peeds ;,n cl co;i rs ·r f' .. el s i~l r L, rg:t· cu tt rs at 
low rot;iri , · speed~ rh;1n ca n possili l_,. he ohr:,in (:(I by any 
S\'S te111 o r· !'cc:d dr i,· ·11 !'rc1111 rh e s pind le. I' -~;1rcl lc:ss o r ho\\' 
111a 11y ch;111~cs :,re 11.·cd . 

This po"·cr is c;, rri c: cl f'rn 111 ch c ((:e:cl hPx f'or\\';1 rd by ;1 
u11i vc rsa l join t sh:1ft 11·irh :d i i s p ;1 rrs mad· o ( . tee!. The 
center h lo..: k is squ a re ;111cl (o r111 s ;111 o il r 0 sen ·oir to ke<:: p the 
part rhoroug hly lubric ,rccl. 

This shalt for ms a L·o nY ni ent. smooth runnin ,r a nd durabl e 
co nnec tio n ro th ,re:1ri1 w i11 the sa-dcl lc of clie ~'L111uf'accu rin ~ -

,t"-1 t" 

(S ty le: f\) rn ;1chin <::s a 11cl rn rh c knee o f' the U11i,·ersa l and Plain 
(S ty le B) rn achi11 c:s. 

Th e cu e on page 1 2 sho\\·s ho"' th e re d sc r " ·· a re clri,·en--­
note how clo.e rogerher the clu tch es a nd lltlt. a re located to 

:1 void ca rrion thro ugh th lo1w sere" ·· The tl1ru t on the r:ib le 
b racke t is ta ken up hy h:ill bea rings ro innPase the smoothness 
and e ffi ciency . 
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FEED REVERSE- MANUFACTURING MILLERS 

FEED INTERLOCKING DEVICE 
PLAIN AND UNIVERSAL MILLERS 



The feed reverse in the Manufacturing type (style A) is 

carried in the saddle as these machines have powe r feed to the 

table o nly. These gea rs project in to the pan shaped bottom 
which i ke pt fill ed w ith o il. 

F d 
All U ni vers,11 and P la in m achines (S ty le B) have 

Three ee s . 
power vertica l, cross :rnd tab le feeds and these 

a re a rra nged so that 11 0 two c:1 n be engaged at the sa m e time. 

The ec tio n a l view of' the knee o n the hottom of the o ppos ite 
paoe shows how this i acco mpli. hed. 

T h e s h aft in th e upper ri ght hand co rn er i • fo r th e tab le 

reed a nd th e clutch o n this shaft is engaged o nly wh en the 

plung r at the le ft is i11 th · centra l po. itio n at w hich time the 

d o ubl rocker arlll controlling the c ross a nd venic,1 I fee ds is 

loc ked hy thi s plunge r . In order to thro\\· in eithe r o f the oth er 

r eel , thi s p lunge r must be set to o ne s id e o f the leve r rhro ug h 

which it pas es a 11d thi di se11 gages th · ta ble fe d clutch a nd 

make. poss ible th e ·ngage rn en t of o ne o nly of th e other feed 

acco rding to which way the plunger i mo Yed, the knee being 

plai11ly mark ed to show which fe ed \\·il l be e ngaged. 

Ow i11 g to the la rge incre;i e in the use of s teel, 
Adds to Life . I ... I I I - l • I • l 

f C tt 
e1t 1e r ro ec, torgec o r ca t. 111 m ec 1a n1ca con-o u ers ~- • 
stru ctio n , we p ro\· ide a ll machines with ,1 pump 

and t ho ro ug h ystem o r lubrio t io n fo r the curce rs. claiming 

that thi s add s 40 / to their p rod11 cti\·e ca pa c ity, prolo ngs their 
life ;i nd inc re;1ses the: i11te rv,1 l herween sharpenings. \Ve cal l 

es pec ia l attentio n to t he ca re ful provis io n that is m ad e for the 

return of the lu bricant fro m the rabl ro the resen ·o ir in the 

b,1 s o r rhe lll achine. 

[r is not possible with in the natT0\\. limi ts u r the fo regoing 

to do lllo rc than po in t o ut the m a in fe,i rures o f milling machine 

d es ig n but conve ni ence in o per,ition is a lso of \·irn l importance. 

f\ ri g id machine with s t ro ng drive a nd pO\\·erful feed " ·ill ta ke 

fa s t a nd h eavy cuts but maximum results can only be obtained 

w h e re ca re ful consid era tio n h as been g iYen co the loca tion and 

;nra nge rnent of o pe rating handles, en ,1 bling th e o perator tO 

keep the cutte rs at work with the leas t possible d elay between 
cuts. 



MILLING KNEE GIB 
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DIMENSIONS OF 
MILWAUKEE .MANUFACTURING MILLERS 

(Number of machine canno t be used as a basis of 
comparison with other m akes. ) 

:-,; ,,. of ) 1:,c·h ine 

T :,l>l <' f< •c-cl - :011to111: ,1 it- ... ..... .. . . 

( ' ro.,,-: :I riJ U S\ lllC' ll I. . . ........ . . .... . 
_,, 
I 

2-.\ 

:10" 

IO" 

\ \"ork ill _c; s 11rf:1c-v "f 1:,bl<· . ....... . . . ...... . .... \S"~"x0J,f' -17 " x L!" 

(\·1 1!<- r o f s pincll (' ' " 1\\·C'1·-:1r111 .. . 

IL ,\: S. 1:q w r il o l<· i11 :-:pind l<• .. . . 

Ut•pl Ii uf \' i>-<' ja1rs . 

.\ullli>t·1· ,,f fC'ed cli:u1gc· :-: .. . . . 

l>i: 1111 c· lC'r <,f dri1· in,t:: pull<'y . . . 

\\'irltli o f driv ing- bell .. . 

S pcNI n f rlri v i11 g- pul l<-_y ( H.1'.,I.) .. ........ . 

11 . I'. 11f 111< >1 n r f.,r <' k <· t ric dri,·<' .. .. .. . 

Shippi 1,g- wdgh l (cln111<'."I i<·) .. . . .... . ...... ..... . 

.::ih ippi1,g ll"C' i,t::hl (fu rc•ign) . . 

NuniliC' r nf bnxc·. (forc·ig-11 ) 

('od<' \\" n rd .. .. . . . 

- - "" ,') ') 

:-,; ,, . 10 

G I , ,. 
/•I 

I ; ~,, 

f"1!,-<" 

1~ 

I.; l1J :,.j I 

I:? 

½ ti) Iii 

1-1" 

-I '' 

:.! ;j(J 

:, 

:.!GU() 

:.!DOU 

JOOO 

70 

t-:nf.,rn· 

0 i <. 
:,.;,, . 11 

7 ¼" 

· ) " 

(i ¼" 

IS 

I,:; l<> :i 1it) 

12 

½ \ () lfi 

IG" 

·I )~'' 

:mo 

.) 

:-::,-(11) 

l '..!IH I 

I (i(IO 

•) 

105 

I-:1 u h·:11·,,r 
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No. lA MANUFACTURING MILLING MACHINE 

Range 
Table .. . 
Cross. . . . .. . . . . . .. .. . . . .. . 7" 
Vcrlic:11.. .. .. . . . . . . . .. . . . . . 18" 

'..!ti 



NO. 1 A MANUFACTURING MILLING MACHINE 

Drive :-- Constant speed. Belt direct to line shaft. No 
countershaft or overh ead belts. 

Pulley:- -q" dia mete r fo r+" double belt, runs 250 R . P.M. 

Spindle :--Forged crucible steel, running in bronze bea rings, 
adj usta ble fo r wea r. Fl a nged front encl with pos iti,-e dri ve 
fo r arbors and fa ce mill , No. 10 13 . & S. tape r hole . Through 
hole, 3{" di am-ter ,,-ith dra w-in a nd clischa ro-e rod fo r a rbors. 

Spindle Speeds: Li o·htecn changes in r,eo metri ca l pro­

g ress ion from 15 to 35+ R.P. J\tl. Ra tio o r gea ring, 17 to 1. 

Feed :- l)os iti ve a nd driven fro lll constant speed shaft. 
R a 11 gc, ½" to 1611 per mi11utc. 

Motor Recommended: - Constant speed, 3 H_ P. ~'lus t be 
capable of c;irry ing 50 ~ o,-erloa d for one hour. 

Over-Arm: Solid steel, accura tely para I kl ,,-itl1 s pindle. 
Dis t:1nce fro m under side o r a rm t0 center of spindle, 5¾ 11

• 

Arbor Support : - O ne, hu shed with hrom.e. fo r Style A 
Arbo r. 

Ta ble :- Has ;1 ,,-o rki11 g ' ur fa cc o r 38..i s" X 9:,~11
• Has two 

T s lots 11, 'i G" wide, oil grocl\·es a 1id sc reened poc kets connec ting 
with telesco pic tub ing fo r cutter lu brica nt return. 

Lubrication:- \u to rnatic Aooding o f a ll gears and bearings 
from reservo ir i 11 the hase. 

Cutter Lubrication: - Pump supplied " -irh each machine. 
I mp roved mc:i ns furni shed fo r re turn ing lub rica nt to rese rvoir. 

Tools Recommended : -Sec pages 6+ and 65. 

Vise: - -J;:iws a re 6¼ " wide, 1½ " deep. O pens with steel 
j aws, 4½ ", w ithout s teel j aws, 5/ s". 

Equipment: - V ise ;111d a ll necessa ry ,nenches. 

Net Weight :--(in pounds) 
Shipping Weight :- (dom es tic) 
Shipping Weight : - (fo reign) _ 
Number of Boxes: - (fo reign) 
Cubic Feet :- (fo re ig n) 

2600 

2900 

3 000 

. I 

70 
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No. 2A MANUFACTURING MILLING MACHINE 

Range 
Talilc· .. .. ... . 
cro~~-. . 
Vcrli t'a l .. 

(',111<· \Vorel ..... . . . 

' . . . . . . . . ' ' :!{)" 
. . . 10" 
. . . I fl " 



NO. 2A MANUFACTURING MILLING MACHINE 

Drive: - Cons tanr s peed. Belt direcr to line shaft. No 
n H1nte rsk1ft 0 1· o ve rh ead belts . 

Pulley: - 1611 di ;1 111 e te: r for+½ " double belt. runs 300 R. 1'. l\tl . 

Spindle: F o r[!:ed c ru cible s tee l runnin r, in bronze bearin1rs, 
~1 ~ ~ 

:1cl_ju . r:1hlc fo r wear. Flanged front e11d ,,·ith pos iri,·e clri,·e fo r 
:1rbo rs and fa ce !llill. . .\"o . 1 1 IL 1.:· S. ta 1)c:r hole. Throtwh 

t-

ho le . 111 di :1111ctc r ,,·irh draw-i11 ;ind cli scha r~e; rod t"(lr a rhn rs. 

Spindle Speeds : 1,: ightccn cha nges in !!;C:o m erri ca l pro­
<>rcs~ io n r·ro m 1)- t <> ,• 60 R.P.\ l. l<.acioof £!:ea ri1w , 2oco 1 . 
.;"' • -.1 ~ 

Feed :- l>os it ivc :i nd d ri,·en fro m consta nt speed shaft. 

R~1 ngc, ; /' to 1611 p e: r minu te. 

Motor R ecommended: o nsta11t s peed , 5 1-1. j>_ \fus t he 
c 1p:1hlc or c;i rry i1 1g -oc { o , e rl oacl fo r one ho ur. 

Over-Arm :- Soli d . tee!, accurat ·ly pa ra llc:I ,,·irh sp indl e. 

l)i~1:1 ncc f'ro m undu side of a rm to cent r o f spindle . 6, . ''. 
Arbor Supports: T \\'o . bu shed ,,·ith bronze. o ne eaL·h for 

• ry lc f\ :1 nd 13 a rho rs . 

Table: - H as :1 ,,·o rkin g surh cc o f +7" x 12". H as three 

· T s lots 1 
~ 1(,

11 \\' id c. o il groo ,·es a nd sc reened poc kets co nnec ttng 
,,·irh tc lc co p ic wbing f"o r cuue r lu b ri ca n t r · tu rn. 

Lubrication: · /\u w 111atic Hooding o f a ll gea rs a nd heari ngs 

fro lll rese rYo ir in th e h:1 sc. 

Cutter Lubrication :-- 1\,mp s upplied ,,·ith each m achine. 

l 111provcd m ea ns rurni sh ed fo r re turni ng lu brica n t to rescn·oir. 

Tools Recommended :- See p:1ges 66 a nd 67 . 

Vise: - _T a ,,·s ,H 7 1 ;'' "' id e, 2 11 d eep. Ope ns with s tee l 

j :1ws, 5,1 t ', w itho u t s rccl jaws, 6,Y.1" . 

Equipment : - \ ise a nd a ll necessa ry w re nch es. 

Net Weight :- ( in po unds) 

Shipping Weight: (d o m es ti c) 
Shipping Weight: -( lo re io n) 

Number of Boxes:- ( ic, re ig:n ) 

Cubic Feet: ( fore ig n ) 

3800 

4200 

4 600 

. 2 



MILLING VISE JAW 
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DIMENSIONS OF MILWAUKEE PLAIN MILLERS 

(Number of m a chine ca nnot be used a s a bas is of 
com parison with other makes.) 

i\o . o f i\lachinc 1-il 

·r able fr·cd- auto1n:1t.iC'.... . .. ........ 2-1" 

('ro,.:,; fcccl- :1 ut om:1lic- . . ... ... ;:, '' 

\ ·t·n ic-:d fcccl- :,u[o m :1li,· .. .. . . I S" 

\\·o r k i ng .·u rf:1<: • o f i:1bk .. . • • . • • • . . : ) -. ' { ~II xn ½" 

CL·111 t:1· u f :;p i 11dlc· t o (ln.:r -:1 n ,1 . . . .. . 

\\' iclth o f I i ,;c• ja\\'S ... .... . 

:'\u. 10 

G¼" 

\ ·i.-c 11 pc ns w i i,ho 11 (. s1 ·t-1 j: ,w .,. . . . . . . -5½" 

l S 

H :inge 41 f fc('<I ( in i11 c- l1c,.: pc·r 111 i 11 u t t:) ... ½ t o l (j 

1Ji:1111 C' f c r p f clr i 1·i11!!: p11li<'y .. . . 1-1" 

\\"id t l1 u f d r i1·i 11g h I f . . . . -I" 

p<:cd o f d 1·i1·i 11.~ pu l ley ( ll. 1' . ~I. ). . .... _5() 

H . P . o f 111 , .t .. r fo r c·lcc ( ri c drin· . . . . . :5 

~ CL \\'Cight in po u11 cl ., ' .. ' ... ' 2700 

8 l iippi wr wcig hL (cl<, inc,.: t i l") .. .. :-;ooo 

Sh ipping 11·C' ig h1 (forc·ig n ) .. ..... ~.... JJ00 

i\"um b cr of b oxc.- (fore ign) . .. . ...... . 

Cubic Fccl(fo rc ig n). 70 

ode W o rd . .. . . . . . . . . . .. . .. . F:n ::;ig 11 

:1 1 

2-13 

:w" 

10" 

JO'' 

17" X 1 2'' 

G 1 'in 

:'\o . 11 

7 11" 
~) ,, 

(i ¼" 

1~ 

I ;, to :wo 

12 

}~ L O I ti 

I fi '' 

I ;-:!'' 

;{()() 

:; 

:rnoo 
-1-100 

-1S00 

2 

107 

i.!:n Yoy 

:.w· 

1:.! '' 

:Z0" 

5-1' ' X 1-1" 

7 ¾'' 

Xo. l :z 

' ¼'' 

2¼" 

7 ¼" 

l S 

1::5 t o J20 

12 

>6 l , , 1 (j 

·1 (\" 

r,'' 

:$:)0 

7½ 

,1500 

(j:ZQ(J 

0500 

:z 

l J2 

E nerg ~-



No. 1B PLAIN MILLI NG MACH IN E 

Autom a tic Feeds 
T ahll'.. . ... . . . . . . . . . .. .. . . . .. :l-1" 
Cro:-:;. . .. . . . . . . . . . . . . . . . . . . '" 
Vcni,·a l.. .... . . .. . ... . .. .. . ... . IS" 

C,1, lt.: \\ • .,rel ... . . . . . ......... l ·'. ;\, ' I (.: ;\ 

i 



NO. 2 B PLAIN MILLING MACHINE 

Drive : - Const;111t speed. 13 ·It dire t to lin e shafr. No 
counrersk1ft o r O\·crh e,1d I cits. 

Pulley : - 1611 di a llleter fo r -~;-5" cl oulilc: heir. runs 300 R.IJ_!\1I. 
Spindle: - Fo rged cruc ible stc<;I, ru n11i 1w in bronze bearin crs, .._ t'"'I t'-

ad_jus rah le fo r we:1r. 1:la ngc cl front rnd ,\·ith po. iti \·e clri\·e 
fo r arbo rs :ind !"a ce mill s, \J c,. 1 1 11. & S. taper hole. T h ro ugh 
hole: , 1

11 cli a 111 <; Ler with clr;1w- i11 ,111 cl di scharge rod for arbors . 

Spindle Speeds: -1-: iglir ·en ch ,lll g_c. in geonierri ca l pro­
o-ressio11 fro m 1 )- to ),()o R. I) . \ l. l~:1cio of" f!t,1rin £! , 2 0 co 1 . 
t"'I C' .._ 

Feeds: f\ 11 a uto rn:1tic a nd posit i\'('::. D ri ,·en fro m constant 
sp eel sh,1 fr . R:1nge, 1 / ' to 1611 pe r minu te. 

Moto r Recommended: Co11: r:1 nt speed , 5 H. I). \ lust be 
c;i pa hi e 0 1· c:1 rry i 11g )o c ~ O\·crlo,1cl for o n - hou r. 

Over-Arm: Soli d ste<; I, :1crnr;n cl_r p,1ra lk l \\·ith spi 11 clk. 
l) is1·;111 cc i"ro111 u11d cr sid e o f ,il"l ll to cem er of spindle, 67{;11 . 

Arbor Supports:- · l\ \"(1, bu s li ed \\·ith bronze. one each fo r 
Srylc.: A :111 cl I·\ arho r ' . 

Table: - I l:1s :1 \\·orki 11g surf;i ,e o f +7" x 12". Has three T 
slo rs 11, 1,;11 \,·id c. o il groo\"C:!S ,1 ncl screen eel poc kets connec ti ng 
,\·irh telesco pic tuhing fo r cutter lubri c:111t r<; w rn . 

Lubrication :- - f\ u rn 111 ,1ti c f10ocl i1w of :ill 2:e;i r~ ancl be;i rin!.!S 
~ .,_--.. ... 

fro 111 r<;sc rvo i r in th e b:-i se. 

Cutter Lubrica tion: - l\1111 p suppl ied \,·irl1 e;ich m achi ne. 
[111p ro,· cd 111 ·;ins furni heel fo r retu rning lubrica nt ro rescrni ir. 

Tools Recommended: Se pJges 66 a ncl 67. 

Vise: - T.i ws a re 7)/(" wide, 2 11 deep. Opens with steel 

jaws, s¼", witho u t st.eel j<i \\"S, 6;,1"-
Equipment : - \ ise a 11d ;i ll necessa ry \\Tenches. 

Net Weight:- (in pound.) . 
Shipping Weight:--( do m es tic) 
Shipping Weight:- (fo reig n) . 
Number of Boxes :- (fo reign) 
Cubic Feet: --( f'u re ign ) 

3 900 

++oo 
+Soo 

. 2 



No. 3B PLAIN MILLING MACHINE 

Automatic Feeds 
T:, bl e .. . . 
Cros,; .. . . 
Vcrti c:11.. 

. I~" 
. . . . .. . . 20" 

C, ,de \\"o rd .... 



NO. 3 B PLAIN MILLING MACHINE 

Drive: - -Cunsrant spe;e:cl . Bclt direc t to line shaft. :\'o 
COlllltersha rr o r O\'crhcad bclt<; . 

Pulley: - 1611 dia111 e: te: r f"o r 511 double helt, runs 350 R.P.t\f. 

Spindle: 1-'o rgccl c rucible; s te:e;I, running in hrom.e heari11 gs, 
acl j ustahl e fo r wea r. Fl ang,ecl !"ront encl wirh po. iri,·e: driYe 
fo r a rhors a 11d face: mills, !'\o. 12 IL & S. ta per hole. Th ro ugh 
hole. 111 di amc:tc r \\' irh cl ra\\·-in and discharge: rod fo r arbors. 

Spindle Speeds: 1-~ightcen changes in gc:o me: tri·ca l pro-
grc<;s ion f"ro m 13 w _po R.11.\I . Ratio o r g-:i ring. 27 ro 1. 

Feeds : .t\ 11 a u to 111 :1tic :i 11cl po. iti,c. Dri,·cn from con. t:int 
sha fr . R:,nge. 1 / ' to 1611 per 111inutc: . 

Motor Recommended: Const:111t speed , 1; 2 l-1 . P. !\ lust 
he c:i p:1hk o r c:1 rryin g 5oc~ ove rload fo r 0 11 e; hour. 

Over-Arm: Soli d stecl. ac ·ur.1 tcly pa rallel " ·irh . pine.lie. 
Disr:111ce: from und er side o r arm to cente r ur s pindle, 7-' -i''-

Arbor Supports: l'hrc:c . hu -; hed " ·ith h rnm.e. one; fo r • n ·lc: 
A :i nd two fo r ty lc 13 arbo rs. 

Table :--J-L, s a wor king s urface of 5+" x q". 1-L, s three T 
slots 11/ir." \\·iclc:: . o il g ro0YC<; :ind . ere ned po ·kets conn ecting 
\\'irh tcle co pi c tu bin g fo r cu tte r lubri ca nt re;turn. 

Lubrication: /\u ro 111 atic Hooding of all ge:1rs and bcarings 
f"rom resen ·o ir in rhe base. 

Cutter Lubrication: -- L)ump suppli ed "ith each machine. 
lmprovecl mea ns f"urni shed fo r returning lubrica nt to resen ·oir. 

Tools Recommended: - S • p:1ges 6S and 69. 

Vise : - Jaws ;ire S;-{" ""ide. 2 1 /' deep. pens \\'ith s teel 
jaw , 6y;'', witho u t s te I ja,Ys, 71 ; 11• 

Equipment: --Vise :111cl :ill necessary ,,-renches. 

Net Weight: --(in pound s") 
Shipping Weight: - (domes ti c) 
Shipping Weight: - ( foreig:n) . 
Number of Boxes: - (fo reign) 
Cubic Feet: - (fo reign ) 

5500 

6200 

6 -oo ) 

. 2 
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MILLING TEETH IN SPIRAL GEAR 



DIMENSIONS OF MILWAUKEE UNIVERSAL MILLERS 

(Number of machine canno t be used as a basis of 
co mpa r ison with other makes.) 

.. . . .. . . 

C r u ::-:· fcc ·d :1u to 111 :tl ic· . . . 

\\"01 ld11g :su r f:1<·<' ( 1 f 1:1 b lc . . . . 

Cc·11t c·r o f :spi1 1d l<· t o n,·p r -:1 n ,1. . . . .. .. . 

I\ . , · :-i . t : ljW r ho l<· i n :-sp ind !(• .. .. . 

lbnge: u f :::pc,·d ( l l. l ' . ,1.) . .. . 

fb 1,gc of fc-<'d ( in i11 c: h t:s p<· r 11 1i11 u t<•) . . 

l ) i :1 11wtc- r (If cl r i \' i ng p u l l <"y ... 

\Vi rltli o f dr i, · i11 g l1l' it (cilll il >I<•) . . . . . . . 

' pe:e cl n f dr i , ·i11g pu l l<·y ( I{ . l ' . ,I. ) .. . 

11. P . (Jf 111 " lor fo r (• lt:c:t ri c· dri, (' . . .. . 

S h ipping " ' · ig l, l (d o 1n e s ti c· l. . ... . . . . . 

C11I ic F c·C' t (fn n ·ign ) .. ... 

Cod <' " 'o rcl . 

1- 13 

:!-I" 

8" 

17" 

'.!. I" 

(i ¼" 

I :; l. . , :{r, 1 

12 

}~ t () I (i 

I I " 

-1" 

2,5() 

:, 

20{)1) 

:\:!00 

:moo 

:.! - I~ 

;\()" 

10" 

IS" 

G 7 ..," 

\: u . I I 

1:2" 

2G'' 

' ¼" 

1 1" 

• ¼" 

IS 

l :'i 1, , :wo t :{ l o :,:.!O 

12 12 

I (j " I Li'' 

-I ::?uu liOOO 

-1700 liGUO 

,)200 7000 

•) 

I I .'i 



No. 1B UNIVERSAL MILLING MACHINE 

Automatic Feeds 
Ta bl1•.. . ... . . . . .. .. . .. . . . . . . . ~-I" 
Cro~,;. .. . . . . . . . . . . . . . . . .. . . S" 
\ 'ert ic:d .. . . .. ... .. . . . .. . .. ... . . 17''. 



NO. 1B UNIVERSAL MILLING MACHINE 

Drive :- C o n rant s peed . Be lt direct ro line shaft. No count •r­
sh:itt o r O\·e rh cacl belt . 

Pulley :- 1 +" diamete r ror +" do uble: I cit, runs 2 5 0 R. P . NI. 

Spindle:- l ◄'o rgc cl c ruc ibl e . tee!, running in b ro nze heari11gs. 
adj u ta h l fo r \\"ear. Fl a ng ·d fro nt end \\' ith posit i\·e drive to r arbo rs 
and fa ce mill s. -:\l"o . 10 13. & S. ta1)e r ho le . Th ro u o-h ho lt:. J/," diamete r 

t"' / -r 

\\"ith d1:1\\"-in and cli . cli :1rgc rod fo r a rbo r . . 

Spindle Speeds :- Eig hteen ch a 11 ges in <re<)metri ca l prog ression 
rr in 15 lO .)5+ R. P. if. Ra ti or g -a rin g;. 17 to I . 

Feeds :- :\II a uto rnar i • a nd pos it i\·e; . Dri\·cn fro m con ra nt speed 
sh afr. Ran g , _1 /' ro 1611 pe r mi n ut·. 

Motor Recommended :- Con. r:11ll peed. 3 1-1 . l>. Tu t he cap-
:1 ble o r carr_,·i11 g 5o', ; ove r lo~,d for n n ho ur. 

Over-Arm: - , o licl . 1ec l. ~,cc urar ·ly p:1ralkl \\" ith sp indle . Di t::ince 
f'rom unde r sid e o r : 11 Ill to ce11tc:r o f s pi 11cllc. s ~ /

11
• 

Arbor Support: One . hus hed \\" it h h ro nze. fo r ryl .,.\ a rbo r. 

Table: 11 :,s :, \\·o rki11 g s urface o f 383 /' hy 9J1". H a. t\\·o T 
s lo rs 1 ~

1
1.:

11 \\·icl c . o il !' roove. :-ind , n ·e ncd 1mc ket connectin o- with 
~~ ~ 

t ·k . copi c 1 uhi11 g fo r c unc: r luli 1 ic:tnt ret u rn . 

Spiral Dividing Centers :- S \\" ing 1o'' :incl rake 2. 1" in length. 
S pi ncll ha s 1 1/ 1 ,; " 1li ro ug h ho l w irli :-\P . 10 B. & S. t :-i pe r. Front end 
rhr ·acl ccl 10 rcce; i \·e; chu c k . S p in d le ~111 b e se t in :1 11 _,· pos it io n fro m 10° 

be1·0 11cl \' t: rt ic il to r0 hc lo \\" l10 ri ·10 11tal. H ead inre r ·h a 1w es \\·ith rrraclu-
1 0 a 

ated Yise base: so rh;1t rh e s pindl e heco rnc comp le tely uni\·er al. 
Tail - to k ad_iu sre cl \·c: rri ·ally a nd g radu ated in d egrees . 

Lubrication : - A uro m a ti c Aoocling o f all o-ea r, and bear ings , 
from re c rvo ir i,1 th e hasc . 

Cutter Lubrication :- Purnp s upplied wirh each ma chine. lm­
pr ved means furni . h eel fo r reru rnin ~ luhri ca nr to rese r\·oir. 

Tools Recommended :- Sec page. 6+ and 65 . 

Vise:- Swivc l. is g raduated ind g rees. Ja\\' a re 6¼" \,·icle, 1,Y:. 11 

deep. Opens \\·irh s tee l .i ~1ws . 4_;,-{11 , w itho ut steel j aws. 5;,/'.11 • 
Equipment:- S piral cli \' icling cen te rs, cente r rest , index plates. 

change f!:ea rs. 611-'--J ja\\. uni v r. ,ii chuc k. S\\·iyeJ vise. ind ex chart and 
all necessary wren ches. 

Net Weight :- ( in po unds) 
Shipping Weight:-(clome t ic ) 
Shipping Weight :-( fo rei o-n ) 
Number of Boxes :--( fo r ig n ) 
Cubic Feet :- ( fo r -ig:n ) 

·1- l 

_ 9 0 0 

3 200 

3600 



I, 
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I 
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No. 2B UNIVERSAL MILLING MACHINE 
l'a, . O,·t. :/:!rd, J ()(J(j _ 0 1hc r, l'c11di11 ~. 

Automatic Feeds 
Tuble . .... .. . .. . . . . . . . . . . . :.io" 
Cross. . . . ... . ... .. .. . . 10" 
Vertical.. . .. ... . . .. . . . . .. . . 18" 

C<>d<: \\"r, rd.. . . . .... . . . . . . 1-'A .\ IO !; ;:; 



NO. 2B UNIVERSAL MILLING MACHINE 

Drive :- Co nsram speed . 13e lt direct to line shaft . J\io counter­
shalt o r o ,·erhea J bc: lts . 

Pulley :- 16
11 di;imetc r fo r + ½ " do ub le belt. runs 300 R. P. iVL 

Spindle :- F o rg:ed c rn cih lc srec:1 , runnino- in b ronze bcarino-s, 
adjust:1hle for wea r. 1: l;i nge d front end l\" ith positi ,·e dri,·e for a rbors 
a nd fa ce mills , No. 1 1 13. &: S. ra pe r h<,le. Th ro ugh ho le . 1'' di ameter 
\\" ith dra\\·-in a nd di d1:1r!!:e rod fo 1 :,rho r . . 

Spindle Speeds :- -E i,,h tcrn cha ng:cs in geo met rica l p roo-ress10n 
from 15 to •0 60 IC P. 1\tl. Rar io o f g: •;i ring:. 20 to 1. 

Feeds :- A ll ;i urorn:1ti c :111d pc,si ti,·c. Dri ,·en from cc,nsta nt speed 
haft. .IC1nge. 1 /' ro 16" pe r 111in ute. 

Motor Recommended: - Const:,nt ~peed. 5 11. P. M ust he ca p­
:,hle: (l r Larry ing 50';~ ()\"C: rlo ad fo r o ne ho ur. 

Over-Arm: - Sc ,lid srce l. accurare: ly para lle l l\"ith pinclle. Dista nce 
fro ,11 Ulldcr s ick ur :1rn1 t() ce: nre r o r spi11d lc. 6~,f'. 

Arbor Supports :- T\\"o . hushed l\"ith b ronze: . o ne each for Sryle 
r\ :1 llCl 13 ;i rho rs. 

Table : - I l:1s a ""o rki11g surfa c1.: of +;'' x , 2 11
• Has three T slots 

1 ~ 11;" \\" ick, o il g roove~ .ind scr e ned poc kets connect ing " ·ith te lescopic 
tubing fo r c utte r lub ri c:1nt re turn . 

Spiral Dividing Centers :- Sl\"i11g 1 2.
11 a nd ta kc 26" in length . 

Spindle h :1s , ' -:'' th ro ug h ho le w it h No. 1 t 13. & S. tap1.:r. Fro nt end 
rhre;ided ro rc:cc: i, e c liuc k. S pind le can he set in :rn,· positio n from 10° 

beyond ,·1.: rri ca l ro 5° helow lwrizont:il. H ea d in terch anges with 
g:rad uare cl ,·ise hase so rh :H t he s pindle hcco m _ cotn p le te l~- universal. 

Tail-s tock adjusted vc rri c:illy :111d g ra du a red in degrees. 
Lubrication :-1\ur(lln:1ti c Hc,o ding o f" :i ll gears and hca rin o-s fro m 

reservo ir in rhc base. 
Cutter Lubrication:- -Pu111 p . uppli ed wirh ea ch mach ine. 1 m­

p roved m ea ns furn ished for rerurn ing lubri ca nr to resen ·o1r. 
Tools Recommended :- Sec pages 66 and 67. 
Vise :- S\\·i,·c l. is g r:1duate d in degrees. Jaw are 7¼ 11 wide . 2 11 

deep. O pe ns wit h sree l _j a w s. 5 1~ 11 • witho ut s teel _i :rn·s, 6¼ "­
Equipment :- Spira l di,·icling cente rs . center rest , index p lates 

cha nge gears, S11- 3 jaw uni Yersal c hu c k. s\\·ivel ,·ise. index chart a nd 

all necessa ry wre nches. 

Net Weight :- ( in po unds) . 
Shipping Weight :-(d o m esti c) 
Shipping Weight :-(fo reign ) 
Number of Boxes :- (fo r ig n ) . 
Cubic Feet :--( fo re ig n ) . 

4-200 

4-700 

5200 

2 

I 15 
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No. 3B UNIVERSA L MILLING MACHINE 

Automatic F eeds 
T :dJl l' .. . . . . . . . . . . . ..... . ...... . :lQ" 
Cn,s:-. .. . . . . . .. . .. .... . 1:2" 
Ver li t: 1I. . .. . . . . . . ... . . 10" 

C, 11 1<- \\".,rel. . ... 1:.\ \ "() I{ ! T l•: 

( .j . 



NO. 3B UNIVERSAL MILLING MACHINE 

Drive :-Consta nt 1)l'ed . Helt d irect to line shaft. No co unte r­
shaft o r ove rh ea d be lts . 

Pulley :- 16" diamete r ro r 511 do u ble helt , ru11 350 R. P. l\ I. 

Spindle: - F o rged cruc ibl e s teel, runnin o- in bro nzed hea ri1w 
adj ust:ihl fo r \\·<;a;._ F langed fro nt e nd \\·id, positi ve dri ve ror arh~rs 
;ind fa cl! mill s, No. 12 13. & . t :iprr ho le. T h ro ugh hole, 1" diamete r 
w ith clraw- i11 a nd discharge r cl ro r arbo r . 

Spindle Speeds :- Eighrce n cha nges in gl!o metrica l progre s1o n 
rorrn 13 to 320 R . P. M. lbtiu o r gea ring, 27 to I . 

Feeds : -;\II ;1u to 111 ;11ic a 11cl po iti vc . Dr i1·e 11 fro m o nsta nt peed 
sh ;1tr. R ;i ngc. _r·/' LO 1611 per minute:. 

Motor Recommended :- Consra 11 t s peed. 7! ; H . P . i'vlu t be 
·,1p;1l,le 0 1 c:nr_v ing 5d;~ ov ·r lo;i cl fu r o ne ho ur. 

Over-Ann : So lid sree l :1ccur;ite l_v par;i lle l with spine!! . Di tancc 
fro m u11 de r s ide o r arm to cc11te r o f s pindle. 73/;". 

Arbor Supports : - Three . hushe d w ith b ronze. o ne for Sty le .-\ 
:111cl twu fo r S t_1·k I { ;1rho r · . 

Table :--1 h s a \\·o rk i11 g s urfa ce o r 5+" x q '' . H a three T slo ts 
111~ 1;'' w ide, o i I g r()(J\ cs ;111d sc reened poc ket con nec t ing \\"ith te lesco pic 
tubi ,w fo r c urrc r lubri ca 11 t re turn. c--

Spiral Dividing Centers :- S\\·i11g 1 +" a nd ra ke 31.11 in length. 
Sp i11 dk: l1 a s 1 1 

:!,
11 t h rou g h l1 o le w irh No. 1 1. 13. & S. tape r. F ro n t e ncl 

tin aded tor ce i\·c c huc k. Spindle: can he et in :1 11y po itio n fro m 10° 

beyo nd ve rtica l ro 5° be low ho ri zo n ta l. H ead i11 te rc ha nges with 
g ra duated vise base so t hat th e s p indle beco 111es com plete ly uni,·e rsa l. 

Lubrication :-1\u to n1 at ic Huocli11 g o f ;di gea rs and bca rin o-s fro m 

rese rvo ir in the ba se. 
Cutter Lubrication : - Pulllp s u pp lie d \\· ith each m achine. 1111-

pr ved mea ns fu rni sh ed fo r rcturnin o- lubrica n t to rese rvo ir. 

Tools Recommended :- Sec p:1 0-es 68 and 69. 
Vise :- Sw i\·e l, is g ra duated i11 degrees. J aws are S ' 4'" wide. 2¼11 

deep. Opens with s tee l jaws. 6_¼11 , \1·irho u t stee l j aws, 7¼ 11• 
Equipment :- S piral di v iding c n te rs, cente r rest , inde x plates. 

cha nge gea rs. 9'1- 3 jaw u11i versa l chuc k , swi ve l vi se, index ch a rt a nd 
;ill necessa ry \\Te nch es . 

Net Weight :- ( in po uml s) 
Shipping Weight:--( d o m est ic) 
Shipping Weight :- (fo re ig n ) 
Number of Boxes :- (fo reig n ) . 
Cubic Feet :- (fo re ig n ) . 

6000 

6600 

7000 

. 2 
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VERTICAL SP IND LE ATTACHMENT 

VERTICAL SPINDLE WITH RACK 
CUTTING ATTACHMENT 

.\'u11il JL' I' o f al l :1c:!11nc n t N,rrP>ipond .~ t 0 nurnhl' r 0 f 
111a c hin c to whid1 it i,; adapLc rl. 

\Vh, •n n rdt·ri11)..'. giv1• 11111nb1:r :<(:1111pc d 0 11 frn11 (, r,f kn<·t• . 

. a.,; 



C 

VERTICAL SPINDLE ATTACHMENT 

This attachment confo rms to rh c uen<:: ral design oi th <; ma ·hine, 

both as to appea rance a nd efli cicncy and is held in place: by b<; ing 

cla mped to the knee slide on rhc column of the: machine and c ,n !)<; 

changed ve ry quickly. 

The pin cl le runs 111 hronze bca rin~s with adjusrment for \\·e;i r , 

has raper hole, draw-in rod and Ranged end rh :1t arc dupli cate. i11 

every ,,·ay o f' rhc ho rizo ntal spin d le so tha t tools "' ill int<; rchang<; . 

It c;in be set :it any angle, gradu;irions i11 degrees hei11g: prov ided fo r 

that purpose. 

r\ ,·ery Luge pc.: rcem ;ige of our rnachi11 es a re equ ipped with thi s 

useful fea ture ;1s it enabl es the o p racor to use either the horizo nta l o r 

ve rtical spindle acco rding to \\'hi ch best fi ts the conditions. Face mills 

are th e rnost econo mica l c urte rs. See pages 60 a nd 6 1. Face m il l 

a rbors. Sec pag:es 58 and 59. 

Xo. 

2 
:; 

l l. &. f-:. 
l :1pcr l1 o lc 
in :---pind lc 

I 0 
11 
1'2 

End of 
,.:pi11d le t, , 

l:thl i n 
I w .·1, 

po:::ii i1J n 

·17" 
IS" 
I ½" 

Cen ter v f 
,;pi ncl le t o 

face o f 
c-olum n 

()½" 
12 %" 
1 :) " 

I GO 
'2 -10 
-100 

RACK CUTTING ATTACHMENT 

Li m e 
L imit 
L i111ho 

This artachment is supplied " ·ith ,·e rci cal spindle when so o rdered . 

It provides a cutte r a rho r at ri o-ht a ngles to the re •" ula r arbo r for s uch 

work ;is rack cutting, cross milling o n lo ng: pieces, milling spirals o n 

Univer al M il le rs at certa in a ngles beyond those o rd i11~1rily CO\'e recl . 

No . D iameter 
o f Arbor 

I " 
I " 
I ¼" 

D is tance 
center o f :1rbo r 

1,0 bouo m 

NeL ·w eigh t 
P o unds 

:.w 
2-1 
fi'2 

Cud e \\' 11 rd 

l ,i ne:1gt· 
Li ll ( 'll 

l.i nim c 11t 



UNIVERSAL MILLING ATTACHMENT 

.\:11111hcr ,,f alt:i.cli1nc 11t r·111Tc-.,;po nds L•1 nurnbc r ,,r 
11,ad1inc tr, \l'liic·li i t i.~ :id:tpt('(I. 

\Vhe11 nrdc•ring gi\'C: 1111ml1cr ;,ta11qH.:d o n frollt or knL·L·. 

4 8 



UNIVERSAL MILLING ATTACHMENT 

There are: le\\' slwps that cl, i 11 0 1. a r S<J ll1 C: tirn (; . rn11 t1p ;1 g_ain ~t a 

l·c,rnplica rcd pi (;cc of \\"( JI k thar h a fl-k -, rh e i11 g c n11i t_v of th e ir h L:::. t 

1ncch~1nics . 

d es i,rnccl. 
;::-

lt- \\·a s fu r _jus r s uc h c;1ses a s rhi s th :1t thi s :.i1 t;1c l11u e nr wa s 

Nut c,nly is it s uite d t o 111 (:er th e: u11u -; u ;t! ;.i 11c.l uccas io11a l 

_jo h. hut f() r rl1 e e \·e ry cla y a nd the u s ual a s \\' ell. 1s no con -

ce i\·ahl c ~rng lc ~1t whic h it cannor h e set ;incl th (; cu n stru ct io n is s uc h a s 

i-o c n a hl c it to w irhsrancl seve re and co n stan t usage: . 

Lik e.: rh c V cni o l S pi11cll e: and o th e r atta chlll ents . t t 1s h e ld in pl ace: 

hy h e in~ c hmpe cl ro th e kn ee: s lide o n t h e: co lumn of the ma c hine a nd 

ca n he chang ed \·c ry quic kly . 

Th e s pindle ru11 s in hronzc h ea rin g · with a dju srme: n t fo r wea r a nd 

1s m a de nf h :1rcl e n cd s ree l, g ro und 0 11 the o uts ide and in th e: t:1pe r 1101<.:. 

thi s he ing No. 10 B. & S . o n a ll s i1.e s. C lutc h dri ve is pr<i\·icl e cl t c,r 

arbo rs a nd c urte rs . also clr~1w- i11 :incl di scharge rod . 

' l he dri ve is fro lll :1 s pur ge ar, c:1rrie cl hy the Hanged e ncl of" th e 

main spindle, throug h b e ve l ge;irs to a w ide fa ced pinio n o n th e s pindle . 

th ese he ing made o ( h a rd e n ed s tee l and carefull y titted. S pira ls o t 

a n v a n o- le can b e c ut o n bo th U niY e rsa l a nd Pla in m achin es if the 
✓ ::, • 

latter are fined \ ith Uni ve rsal Spira l Di\·iclin~ C e nte rs which \,·e a r e 

pre pared to s upply . (See pa ges 52 a nd 53. 

lt can be use d a s a n o rdinary Ve rtical Spindle and t s recu mm e:: ndc cl 

for face milling with cutte rs up t o 6" diame t e r. U se arbo rs 43, 44 o r +5· 
pages 58 ancl 59; fac e mills up to F' 14, pa ge 60 . 

Can also b e use d fo r cutting r;1 c k s . 

n. & S. 
i\n. 1 t:qw r h o le 

i11 s pindle 

10 
•) 10 
:3 10 

l)i.,f : t Il l ' <' 

u ·n tc- r o[ 
s pi11cll e t o 

b u tt n m 

J l 1/ t:! 
II 

II 1::% .1. 
J !!11 ti 

II 

I ·1 ) is t : l I l (T 

j ( •(•Id <•r o f 
s pindle· \11 fa n · 

,,r co lum11 

IO-; ~,, 
I I ¼ fl 

I 
I I ½ '' 

Nel 
\V c- icr h l 

l ,b~. 

:.W?i 
:mo 
:32 :) 

Cod(' 
\V11rd 

(__)(,vJ ,, 1 

l )c· l, n • 
(khc·r_\· 



,, __ _ 
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SLOTTING ATTACHMENT 

Kumbcr of al.ta ·IJll1c11 t. c·<Jrrc.~pu11ds lo number of 
m:w hin e to whic:11 it i8 adnptcd. 

Whc11 orderin rr gi n : number s ta mped on fron t of lrnec. 

r.o 



I 
I 

!"!!!!!! -
I\ 

I 

ROTARY TABLE 

This arcachrncnt , as th e name imr lies, i :i \,·urk talil e:: for holdin g: 

parts rhat are ro be circul a r rnill ed such a Scfrments and parts of 

circles nding i11 projecri n . Also u cd for strai r,ht niillirw as with 

a fa ce mill o n two or mo re ides o f rh e sa me pi e::ce at o ne ch ucki11~. 

gear utting 0 11 la rge diamete r gears, compli cated di e: wo rk. etc. 

Th e ,,·o rm wh ·c l is almost as lar (Te in di a mete r as the cable and 

1s a curately cut o n a machin e: built fo r thi s purpo e. Th e wo rm has 

adjust111cnt fo r w a r and th e worm . h;ifc c;i rri a co llar o- raduated 

111 111111utes. rh • tah lc irse lf h ·in~ g raduat ·d i11 degrees. 

\\ h ' 11 us d 0 11 a ma chine s uppli c:d with ;i n) sry lc of cli vidin o­

cent rs sho\\'n 0 11 page: 52 . ind ex pbre a nd crank belo n ('r in ('r to rh e_e 

lll :1.) h e:: u ed o n th ro r:1ry table in pla ·e of the graduated collar for 

making cli,·ision \\her · rl1 e"e pbtes ::incl cra nk are suppli ed with 

the rora ry rahl c alo n . an exr ra charge is rnadc . 

Th nte r h le is mad e ta p -·r wirh rh e la ro-e ·r end at the botto m 

( that arbo rs c m he used 1h;it will ;1cc ura te lv ente r a nd ho ld the • ) J 

work do\,·11. The to p e 11d of thi s ho le i , straight fo r a short distance 

fo r conve ni ence 111 c m erin g ,, he re a plug is used fro m rh e to p. 

Power feed 1s provided , rhis being driv en fro m a shaft parallel 

with the table sc rew and ca n be tripped at an) po int , e ithe r by h a nd 

or automa tically. Power feed cannot be furnish ed for rota ry cable 

on Style A Manufacturino- M ille rs. 

No. 

I 
I D . I Di:11n. 

l~Hn . 
OY I' 

I of table I 

1 
I oil pan 

----
1 
'2 
3 

1 -1" 
17" 
20" 

1 
17'' 
20" 
2:J" 

H ig bt \Ve in-h t, 
Lb"' . Code \Vorel 

--- - -------; 

267 
:36-1-
-1 S -l 

R otund 
n .ousc r 
.lloy::llis t 

Code \\ o rcl 
l uclc x. Pia te • 

and <.; r:1 n k 

.R a y n 
R cslrurn 
R o tt e n 



PLAIN VISE 

SWIVEL VISE 

,.._a,, 
RACK ·vrS'E /·· 

MILLING MACHINE CHU CK 

1\ 11111IH• r r ,f :l l l:1t· li11H·t1t <·• •l'J'P ."'\ jJ1 J1 1d , l t, 11u 111 I H •J" o f 
111 :l!·lii 11r· i,, w l, i1·l, i1 i-.: a d ap1 1•1I. 

\Vii c.: 11 ,, rcl •·ring g i,·,. 1111111IJl' r :,l:i111p1·d 11 11 fr .. 11 l rt[ k 11 <:<: . 

. -.r. 
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MILLING MACHINE VISE- PLAIN 
Thi !> Yise is o f i111prt1,·c.:d ll:111 gc.:d co 11 structio11 wirh crc,s. slots and 

!>ide car · so rl1ar ir can he held e irli er wa >· 0 11 th e wo rk rabk. Furnished 
as part of rhe rcgul:1r cquip11 11.: 11t of Pl:tin a 11d fVla11ut"acturi11g Millers. 

Ni,. \\' idl 11 uf ]),•pl h "f Opt •11 ,; ( Jp<•11 ,; \\ 'r·i~lii ""'' ll' ill1 ll'ith,, 111 
,, ( ('(•! j ;\ \\' ,; :- l t ' t · I ja \\' ., 

,, ( ('(' ! j:111·,; ,, l (;(' J j:111·,; 
I ,IJ;;. \\'"nl 

(j ¼" I ½" ·I¼" ?J¼" (;0 J .<1t·U .-;( 

:! 7 7-f" '.!.'' :i ¼'' G¼ " !),-j Lo fl , · 
:; S ~1" :! ¼" (i ¼" 7 ¼'' ·1:1:i Lr,1 1i.~ 

MILLING MACHINE VISE- SWIVEL 
This i • the plain vise with the additio n of a circular b~1se. graduared 

in de:g , s. Jr ca n be rcmo,·cd fro m rhe circu la r base and ustcl as a plain 
vi~e if' desired . Furnished as pa rt o f the regular eq uip111e11r of Uni1·ersal 
lVl illi11 g Machin es. 

j\ (). Wid t h o f D c pt l1 o f Ope n;; Op •n., \ \" iglit Cod(' 
,;it,<;] j :l ll'S s t ec·I j :i 11·., I ll' it lt ll' itho u t L b,;. \\'o r<I 

s l e t•I j:ill'.s :"l C'C' I j:i \\':-

- -
(i ¼" I ½" •I¼" 5½" .S·l l. \ '(' I' l l Ill 

:l 7 ¼" '2'' ,'i ¼" G¼'' 1:-:7 1., ·d i:1 11 
:; S ¼" ·J I/.'' _ (!.}(' _ 7 ¼ '' I(;:! L~·ri,· - / ·I_ --

RACK VISE 
This i • a vise in tended to hold long pieces lengthwise of rhe ta hie 

such :1s ra c ks o r a ny work rl1ar requires a long cla111pi11g jaw. 

1\' 0 . 
Opens Op llS \\'c ir,:h1 C'11d1· 

Lc 11gi It ll'il h ll'i thO\ll J.b.s. \\'o re! 
·t rl'I j:ill' .; S i l'(' ! j:111·~ 

-
Lu11:1r :!!) ½" I 7 " G¼ " !)(j . ., ,, 

:?fl ½" -I 7 / ' Gj/s" !)(i l.u11:11t· 
:!(j" " !l ¼" 20~ .!:_upi11r :. 

MILLING MACHINE CHUCK 
This is a universa l chuck with three jaws. a ll of which are opera red 

hy rhc ap plic:i rio n of \\'rench ro one pi,;ion. It is provided wirh face 
pbt<.: to fir dividing heads of corrcspo11di11g numbers. 

1\n . Di:1111 e lcr \\'l'i/.!h(, Lb.·. Cude \\'11nl 

Ii'' Iii Hu,:c t1t· 
:l S

,, 
'· :?Ii Host ral 

:i !l" :rn Ho:si11 . 
!i 7 



COLLET CUTTER ARBORS (Style C) 

CUTTER ARBORS (Style A ) 

CUTTER ARBORS (Style B J 

i 
ROTARY TABLE ARBOR 

\\"li r·n r, rd,·ri11g ,·,,I!,.!.- :llld :1rl,,,r~ :.:iv,· 111111,lwr 
:< l : 111 1p1 •rl "" fn , 111 ,,f k 1u·<· . 

.-, .... 



COLLETS 
Co llc:ts :H • ra ppc:d to sui r d raw-in b;i r in spindle of M ill inµ: iVLi c- hine. 

O n ly 13. & S. ta pe r ho lc:s a rc Ii. red . but M o r' · t ;iper holes ca 11 a lso lie 
furni shed p rom ptly. 

" ,, 
Il l 
11 
12 
1'' 

f l . ,I: . ...:... T :q ,{ r ll . ,_\' ~ - T :\p1.•r 
( 1111 -.1d ,· J 11 -.1d ( · 

10 
10 . -, 
111 7 
1(1 !) 

11 
11 !1 
11 f() 
1'2 7 
1'2 !) 

I :! I ll 
I:! 11 
7 · I 
7 ;, 

~l :1d1i1 1(• 

\ \ ' Jw n· l ' ""lf l 

:,; <•. 
\ ·u . 
~ l l , 

·""· 
.\ ( 1. :! 
S o. 
;-: (,, :! 
~.,. 
:--:o . :{ 
-""· :; 
-" •1. -~ 

( ', ,U,·t , 
c, ,11, , . 

CoJ \\' ,_,rd 

11:n,k 
l l a w .... \· r 
f l :1 Zl' 

if :tZL I 
11 ,,u,,, I 
I IC'1·o 
11,·lm,-, 
Ii i!, 
I l indoo 
Ii i \'!· 
I l 11hh\· 
I I 1t\"l i 
I (q v '- r 

ARBORS FOR FACE MILLING CUTTERS 
STYLE C 

H. \\· :,-;_ 
T :, p 1·r • ...:..h:111½_ 

t f) 

10 
f() 

II 
1 1 
11 
I :! 
1:2 
12 

.\Jil lt-r 

~ t , . 

Su. 
:-:\I, 

;\,, . . , 
~ . ,. "2 
S c, . :2 
:--Jo . ;.; 
:,; , .. :i 
s ' '· :{ 

CUTTER ARBORS 

C:t.,k 
C ,-k, t 
l ' :1 ... rp 1,· 
Chi - , 1 
C'l1u r 11 
C:u 11 i p 
Ct,rk 
Co ul 
l'rt•:u11 

~:~ .:,o 
:; .-.o 
:~ . .-... ) 
I . !lo 
1 . ;;o 
.-, . (J) 
.-, .. -.o 
.-, .-)~ I 
; , . . -)l l 

1, .50 
t; . . :in 
2 .00 
~ (1( 1 

~--, . . -Al 
1-i . OU 
, ; - ) o 

t~ ::,n 
7 . 00 
:s .Q l 
I - : )l) 
S .00 
!-- .-)\ ) 

Th e:!> e: ;1r l>o rs h:1vc c!L1tc- h drivt L·o ll:trs tu engage.: wirh clu tch coll ar 
0 11 spin dl e: o f' ,n il le: rs so rh:1r rhc re ca n he: no slip tu da rn:i g:e spind le o r 
:irb Jr. The b:1 c k end is r:ip pcd ro sui t d raw-in b;i r in S ( ind le. Std e 1\ 
a rho , l, ;1s he;i ring o utside ot nu t :i nd is m ;i cle Slll a ll so t ha t the a rm 
hr:1ck u w il l pass o,·c r rhc m p 0 1 rhc \·ise o r o thc: r wu rk when using: small 
di a 111 c:te r c utters. Sr_1·le: · ' 13" :1rho rs h;1vL· ha rclenc·d and nru u11d hea ring 
hac k olrhc nu t ,,·hi c li ca 11 he ~1dj usrcd rn a nv p int rn sui r req u1rerncnrs. 

I " 
1 1.1 " 

I " 
l i _, ., 

I I . , ,, 
7 ~ I • 

I " 
I I ( ' ' , .. 
1 1 ., ., 
I i :': " 

J i i I< 

I , t" ll:.!1 h frc HH 
:-,; 11 ,,1tldt· r 

1 , ·, ~ ll l 

"" 
~ " 

1(1 "' 
10 ·· 
1(1 ' 
1.-.: I .~H 

I~ I ~ ,, 
1:--. • ., 
I~ " :: 
1 "2" 
12" 
'.:0 " 
:!·I" I 

:!-I" 
::-1·· 

fl , ,I::-'. 
T:q ,l·r 

I( I 

10 
I( I 

1 1 
11 
1 1 
11 
11 
11 
l :l 
I :! 
I :.! 
I:! 
I ~ 
12 
I :! 

.\ 

.\ 

. \ 

.\ 

.\ 

. \ 
II 
I I 
11 
.\ 
.\ 
.\ 
u 
fl 
H 
15 

\l ad1i11t 
\\'J u. r ,.· 
l . , ,·rl 

'.'\, .. 
-""· s ,,. 
>."1 1. :! 
.'\, , . . , 
~,,. • ) 

~ti. · • 

~ o .• , 
:": 11, 

_'\I ' . =~ 
).;r.. 
~ (J. :.; 

~, .. :~ 
.'\ t •. :1 
.'\ (1 . ... 

- ~ ' ' · :~ 

ROTARY TABLE ARBOR 

, .. :(!( \, · 
\\", ,n l 

( \ d k 
C:,d{ I 
C:,k,• 
\ ':i l i1,h 
f ':tli 
C:1n • 
Cl,id 
C lw m1 ... 1 
l':td 
C'l:1 ,. 
e1~,· i­
c 1t-:, n .• 
C\wkl,· 
Cou" t 

I c· .. ,,,,id 
• f'l:1rio n 

;; 7 .UO 
7 . (HJ 
, .OU 
v un 
!l . ( 10 
!LUO 

1-1 uo 
1-1 ' ()[j 

11 .lJ/'I 
I 11. \ )U 
10 .00 
10.un 
1,-, .00 
1,, no 
1(; . , () 

~o l'U 

This a rho r 1s for ho ld in g: a nd ce nte ri ng gea rs a nd simi la r work 0 11 

rota ry tab le. I " di: 1111 l•H ·r. G'' f r o m :-i l 11..111l d e r 1,, 1n 11. 
~ : 1 11 1(' :1rl c.ir fi ,r a ll :- iz '-'·"' <•i t:a hJ, , .... 
l 1ric-, · . . . . ::,7 UO. ('o ol 1· \ \' t ,r,l ... H\ )="~E I .. 

. -,0 



FACE MILLING CUTTERS, F15 AND SMALLER 

3- -,.,..._ 
. - ,.. 

' rrr,•~ I .- ' 

FACE MILLING CUTTERS, F26 AND LARGER 

no 



MILLING CUTTERS 

:Mi lling c utters with inse rted teeth of hig h speed s teel adapted fo r 

use i11 co nn ecti o n with o ur r.if ill e rs . ha\·e I een a regular pa rt o f o ur 

pro du ct fo r some ye;i rs . Their use has added to th e po pu larity o f o ur 

111:1 c hines hy inc reasino- th e ir o utput. 

!'-:<> . 

, .. 7 , .. " J," !) , .. I fl 
F - 11 
F I :? 
,_._ I :i 
l-'- 1-1 , .. _ ,_:; 

l·'- 2G 
I-' -:?7 
J.'- :.?S 
I-' - :?!) 
F -:{O 
1"- :! I 
F- :12 
F - :l:) 
F- :i-1 

Di:1 I 11. 

1 ,!,,~'' 
:? ¾" 
:f' 
:i Yf' 
I" 
I ½" . ,, . ) 

(i" 
7" 

FACE MILLING CUTTERS 

U se Style C arbor, pages 58 and 59 

.-\ rbon; fo r .\l i ll er :; 

I 
'od 

F :in: 11 " I c \\·u rd 
:-,; () . I ,'\ c, . :2 :',;o. :i 

I ½" 1 ,, .J :1 GG But ter 
1 ½'' I " ., :1 6(i H11tt o1·k 
I ½" I " I ., (j(i 7 B11x1)1J1 . . , 
I }~" I " ., ;{ Lili 7 13u r_f! 
I J,·f' I ¼" 1-1 G7 ss Bu1nkill 
I ½" I ¼" ,., l.i7 L ~ 1Julli1,11 
I J,~" I ¼" .JI G7 s~ Bu rllble 
I 

,, ,, 
I ½" I .. -~5 .. 

G, !) Huniun , ,. 
I \I II I .!,f' I ~ !) B ll l"(":1 ll 

I ti 

FACE MILLING CUTTERS 

Carried directly by flanged spindle. 

(For centering plug -see sets of tools. J 

Di:1111. F:1cc .\l :1t hi11c Cod(' \\"1Jr<.l 

(; II I " ,, r\O. B nnq>c·r ' " - 11 I \I If 1'\u. Bnr;..:t .~ • I ,,, 
7'' I <1 / I J\u. :! Bunch 111 ~,, I fl,, !\ll, Bunchy 

' " S" I 
,, ,, 

!\ I). :! Bulb 
' " 

~ II '2'' No. ;3 B udg t 
10" I II /f \' \). :.? Buckr:1111 ,·, 
10" •)'' !\ t l . :3 Buffr1 
I :?'' '2,, J\o. ;{ Budde 

til 

:-;-1 

' Price 

:3 s.uo 
~ --
t . (t.) 

!l . ,50 
10 . :?fi 
11 . 0(1 
I I . 7:i 
I:? ,50 
I I .OU 
lli .00 

:-;c t Prie,· 

~ 1-1.00 
l l.i .00 
17 .0U 
I •. 00 

:.?U . 1111 
'.?U . ()I} 

:?-I 00 
:? I . UU 
:.?~ . (J() 

I 
I 



SLAB MILLING CUTTERS 

SIDE MILLING CUTTERS 



SLAB MILLING CUTTERS 

These cutre rs a re imerl oc kir in each Cutre r beinl..'. 1 'i ,;" lo n!_!e r rh.111 
~ .... , "-' 

th e lc11g_tl1 ~iH·11 in t h e list so th at if three cutters 2" lo nr, \\·e re asse111bkd 
~ ~~ 0 

0 11 rhe a rhor th ey wo uld measure 6 ~ 'H ," lo ng ove r a ll a nd if a pair of 
our side c- ucre rs we re used o n each end rh e widrl, o f cur \\·01dd be 6". 
\Vhere c,,·n o r 111 nre a re o rd e red th ey ,,·ill be sup p lied a lte rn :n e ly, righr 
and left ha nd. Any exact len~t h ca n be o hra ined b_v 111;i ki11 f! o ne cuttn 
special ro fi ll o ut the required k ngth . 

.\ I- .-, I 
~1- t ,r (l 
.\t - r,:...> 
.\J .-,:!Cl 
.\J .,:: 
~, t,: :( 1 
.II :,: : I 
,\ l - !',-1 

I ) i :t I Ill I t..' I" 

;~ I 1 , . 

:11 .... 
:<I~,, 
·1" ., .. 
-I' (. " 
,JI _;" 
. , 1 >' 

J .L•fl J! I Ji ll u le 

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

1- .. ., 
I I -~ ., 

I :,_; ,, 

IJi ) I Y,i.::1111 

PCJl~-,n ic 
l )olyµ::r:1rn 
Po u P r 
l 'o ll:trd 
I 10 1, , 11\· 

l'111!11 X 
l'ol _\·gh,1 

SIDE MILLING CUTTERS 

'E:1 .W 
fJ . fJO 
!J. 00 

II I. ,j( I 
10 . . ~n 
U . ll11 
12 ( 1() 

12 . ( 111 

Sr DI•: l\tl11.1.1 ' <; C u TT E l( S :ire for use in fac i1 w hurh sides of a 1)iece ar 
"" l>ncc (in which c:1se they :ire used in pairs) . milling slors o r for use in 

ga nl!S- The l1uhs are ~'1 1;" sho nc.r th a n th e· blades so rhar \\'hen used 
in co11nen io 11 \\'ith s lab mills rh e hlade~ ,,·ill 01·er- re:1ch th e smaller 
cun-e r producing a bctre r res ult. 

,;. :i I 
~ - :~:.! 
,;- :u 
,; :n I 
~ :,:~:! 
;..; :~-1 
~ . ~{.-l 

:-i ;i,; 
:-,;- :"\ -; 
s -:n1 
=' :{7'2 
·"' -:-~7;{ 
,-; -:17.J 
,-; :!'< ., - :{~ 

,; • -10 
,; -JO I 
,; - -11 
. ...:. .. ·I:! 
~ ~l :l l 
·' -1:) 
S - J:! I 
s - .J.J 

I lulc 

\ ":d, , r 
\ ": ti, t ftoll :• 

\":1ni:--ii 
\ ·:u 1i t v 
\':,,(• • 
\ 'a 11 i ly 
\ 'an,ln l 
\':an,bl i--rn 
\ ";ll h' 

\'aunt 
, ·.-11 
\ ' t•lltll I 
\ ·t·rJ.!(•r 
\ 'all, ·.,· 
\ ':di:1111 
\ ·aj!r:1111 
\ ":tllUll' l ' 
\ ·:,~ar_,. 
\ ':d o 
\ 'al c·rwi:i 
Va pllr 
\ 'al ,.: ral 1.• 
\ 'ault 

.\1•1 Pri1·1 · 

::: 1"2 . ( lf) 
l :! .0 0 
J .J , (JI ) 
1-1.UO 
1-1 . 00 
l li.00 
i,; _o o 
Jt.i . (10 
1,; _no 
1,i Oil 
J:,. (l(I 

l l:' . 00 
IC: .011 
:!(l . (J(I 
:!0 .00 
~ 0 _(}1) 

:.' I .OU 
:.! I t in 
:!-1. llfl 
:w ()(I 

;',(I 00 
:-; ,;_on 
:~Li 00 

I 
I 
I 
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~ 
,•'''r 

I(' j --~ ·.::.::; W!J / ~\·:. 
~. .:}_J \.,,.,111 

41 ##.,•· 

I 2 

... ~ 

~ 
, .,,~ 

~ ~ 

·: (, ,· _) .~ 

3 16 
4 

LS, G 13 14 IS 

t©·1 ( ©~r) 
~,.~~' 

'./.J:~ 
~ ... .,, 

7 8 

r, 
F 2 E, 

~ ~~11·rA., 
i,..( }-, 
~~"? 

F9 
.!,,✓-- ( f 17 3Y 

~ 
--?§=, 

,1Jr ..,. \ 

; r 12 
0 

1, , I. \ ,, . • ' 7,_ '· ;, .; /. 0 \ - , , r' . -.... .,.,,,,. ,.,.,.., , ,I , 

II -.., ;' 
10 •,_,A,#.,.,. 

9 
rJ,I' . -

~ ~ 
""-:, \ ' 

l ' ;, ,, 
,,,,/. 

43 [23A 
, ,.,_. , 1• 
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SET OF TOOLS FOR No. 1 MILLERS 
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SET OF TOOLS 

FOR No. 1 MILLING MACHINES 

T h e set 01 coo ls s ho\\·11 o n t h e opposire p:1 ge and listed be low was 

selecte d w it h a view co :1 11 o utfit t hat wo u ld be o f rea l \·alue a n d co\·e rs 

a \\"id c r :1 11 ge o f wo rk . 

T h e la rge r c utte rs a n d t hose 111ost lik e ly to be used ex tens ively a rc 

or s pecia I q u ;i Ii ry hi gh s peed st ee l. T he ha la nee ,1 re of ca rbo n too l stee l. 
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SET OF TOOLS 
FOR No. 2 MILLING MACHINES 

The set o r roo ls shown o n the o ppos ite pa ge and Ii . ted below wa s 

se lec ted with a ,·icw to :111 o utfit that wo uld ht.: o r rea l valu e :n1d co,·e rs 

:1 wid e range or work. 

T h e la r~cr currers a nd those most like ly to be used exte nsiYel_1· arc 

o r s pccia lqu:diryhio-h s pecd reel. The halan ca r o f carho11rool stecl. 
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SET OF TOOLS 
FOR No. 3 MILLING MACHINES 

The set o f rno ls shown 0 11 rhe opposite page and Ii. red he lm,· " ·as 
se lecred wirh a view ro :i n (,ucfir char " ·o uld be <,f re:tl ,·,du e and co,·c rs 
a w ide ra nge of wo rk. 

T he larger curre rs and rhose rnosr lik ely ro he used exrcnsi,·ely are 
o f' spccia I qua I icy hig h speed srcel. The b:-d :rncc a re o f ca rho 11 roo l s teel. 
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OPERATION 

There is no machine in the who le li s t o f m e tal cutting tools 

tha t will pay laro-er re turns o n inte lli vent supen ·is io n ch;1n the 

Milling Machine. tvfany s uperi e nte nd ents conte nd chat this 

1s the place fo r lo w grade labo r and up ro a cen;1in po int chis 
1s tru e. 

The fr, nory equipped with :1 nulllbcr o f m ac hines 
Overseeing 

sho uld ha ve a resource ful and ambitio us man in 

charo-e o f thi s quipment, o ne who " ·ill sec persona lly that 

each jo b is set up a s it sho uld be a nd th e c utter ,,·orkin <, p ro­

pe rly. \Virh s uch ;1 man in c h :i rge. it is po s ibl • to ha,·e m en 

co mpa ra ti vely lirtl e ex pe rienc cl :is o pe ra to r . Th e . ho p ,,·ich 

o nly o ne m achine. if the wo rk is in lo ts. c:i n d e pend o n the 

fo re m a n in c ha r[!e o r o th er wo rk co o ,·e rsee th e mill e r :i ncl relv 
,, ✓ 

u n an a mbi tio us o perato r no t necess:,rily g re:1tly exp ri ·need. 
Bue if rhc wo rk be v:i ri ed, o nly o ne o r t\\·o pieces o r a kind and 

rhcse diffe rin g g reatly, sati s f'a c to ry r<.:s ulr.s ca n he o btained 

o nl y by ha ving an o perator " ·ith ingenuity no ug h ro mee t 
;incl masrer th ese p ro blem s :is they a ri se. 

\\ hen the new m:ichine is recei,·ecl , it sho uld lie luo b .:d o \'E:r 

ca re rully ,111d pe rkc t f":rn1iliarity acquired " ·itl1 :ill its t"catures . 

The d esc rip tio n fo und o n pa ges 6 to 23 ,,·ill be luund helpful 

in this . 

Erection Owing co th e fact rh:1t n q )Unte rs hat't is used , 
e recti o n 1s \'C ry quic kly accompli . h eel. Set the 

machine by pla cing a le ,·el o n the wo rk r:ible . t ·sting: in bo th 

directions. Drop a weighted co rd fro m rh e line shaft to res t 

for par:11lelis m with rh e over-arm. J f ri o-ht a ngle driYe is 

use d , tes t with the work table, raking care that the swin·l 

ca rn:1ge 1s se t a ze ro if the m achine is :i uni,·ersal. 

Put wood en wech!:es unde r the base if th e Aoor 1s o ut o r 

true . S hing les will be found convenient for thi s. O n upper 

flo o rs, select, if possible, a locatio n OYe r a g ird er or other place 

free fro m Yibra tion to o bta in the best results. Bo lt sccureh · 
" 

to the floor. 

... . 
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PULLEY DIAGRAM 

The above dia gram i~ ;i guid e to th e selectio n of the: pro per 
size pulley for rhe li11 e shaft, this dependi11 0· on rhc speed at 
which it ru11 s. 

Example:- Th c horizo ntal lines represenr a difference of 
J O in the speed of rh e line sha ft. Now suppose th ,H ,, e ha Y e 

a No. 2 lllachine and the speed of the lin e sha ft is 200. F ollow­
ing this line to the right until it meets th e No. 2 curve and 
rhen fo llowing the line to rh e bottom we sec that a 24" pull ey 
is req uired. 

7 2 



The m achin e o il reservo ir should be fill ed to within 
Oiling l a )Out 2" of th e to p with good quality o f light machin e 
o il. T his oi l sho uld be taken o ut two or three rimes a year 

,111d eith er filte red o r used fo r so me o th er purpose. A fter th e 
machine is tarted , s trea m s o f o il will be seen fl o\\' in o- back 

in ro th e resen ·oir if th e cover i remo ,·ed, this being a sure 
'-' 

indi c,1tion tha t the lubricati on is being successfully acco m-

plis hed. 

I• ill th e reser voir in th e ba se o f th e machine, back o f th e 
door , with la rd o il o r o the r cutter lubri ca nt. Ir th e chara c ter 

o r th e work is s uch that no cutte r lubrican t is need ed eno ugh 

sho uld be suppli ed to kee p th e pump well o iled. 

Select a pull ey for th e line shaft acco rding t0 the 
Line Pulley 1. - - I · d c 1rec t1 0 11 s g iven o n ti e o ppostte pan-e an use a 

d o ubl e belt o f th e f°ull width s pecified fo r 'G ' in the tabl e. 
Thro\\' th e belt 0 11 th e pull ey with the s tartino- \eyer drawn 

fo rward , pushing it quickly ba c k as far as it ""ill go tO s tart 

th e ma chin e. Operate all levers to m a ke sure that they are 

und erstood. The machine is now ready for duty. 

Cutters ·M illing cutte rs sho uld be s ma ll in diameter and ha ve 
the la rges t poss ible holes. T hi s, o t" co urse, should 

not be obta ined at th e expense of " ·ea kness in the cutters. 

T h ere is sca rcely s pace he re to enter upo n the subjec t of cutter 
d es ig n and this is not al\\'ays in th e hands of the M illing 

Machine fo rem an o r operato r, but these men ha,·e full charge 

o f what is no t less important a nd that is the loca ti on of the 

cutte rs o n th e arbo rs . 
The tho 11 g hrl ess o r ca reless man ""ill ta ke off th e arbor 

nut, remo ve s ufli cient collars to ma ke room for th e cutters ;incl 

replace th e nut, leaving th e cutte rs on th e o uter end of rhe 
arbo r w he re th ey wi ll be li:-1ble to spring the most. clue to the 

torrion of th e arbo r and at the sam e time subjecrin~ the ou ter 

bearing, the arm, the arm braces and the knee to che maximum 
stra in . Som etimes the chara cter o f the work d emands this 

a rrangem ent. On page 2 will be seen a machine set up to 

mill a Corli ss E ngine cross head , this being done in two opera-
. . 

t1ons at one sett111g. 
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CUTTER SPEED DIAGRAM 

The above diag ram is a g ra phic way of fi nding o u t t he 
proper speed in revolu tions pe r minute fo r :rny g ive n s ize of 
cutter at any given surface speed . 

Example:- ¾ " d ia meter cu tter, s urface s peed des ired, 40 fr. 
Sta rt at the bottom, fol lowing th e .8" diameter lin e until it 
intersects the 40 fc. curve, the n to the left--nea rest peed, 2 0 0 

revolutions per minute. 



The inne r set o f cutters have the hea \'iest work to do and 

they are therefore placed as c lose to the encl o f the s pindle as 

possible w he re the machine will offe r a maximum res is ta nce to 

distorti o n . Afte r taking the firs t cu t the table is rno\·ecl o ut 

for the second cut, the a<h·,111tage derived fro m finishing at 

o ne se tting exceeding the disadvantage of cutter loca tio n. 

Th e cuts o n pages 2+ and 3 1 represent good practice in this 
regard . 

J3 e sure that th e c utters are keyed a nd the arbor nut 
Keying 

tight. This is very impo rta n t fo r if t he cutte rs fail 
to revo lve \\·it h the arbor al l rh e power o f the m achin e will be 

rh ro\\·n in to the !°eccl ;i nd sin ce the cu tte r \\·ill not cut reli ef 

i"o r rlw 111seh ·es, damage is liable to be do ne . \\-hen ti o-htening 

t h e: :1rbo r nut, loc k rhe :-; pindl e, fi rst setting th<: speed le \·er 19 
fo r rh • s lowest s pe:e:d, ha \·e the arbo r . u p po rt in pl ace to pre\'er,r 

s prin ging the a rbor w ith the \\Tench . 

\Ve ;ire frequ ently asked to g i\'e c u tte r speeds fo r 
Speeds 1·11• k. cl • • I b • I • b l < 1 Tere nt · 111 s of rn a ten a u t fo r t 11s ,ye a re un a e 

to o ile r an y genern l rul e. G rey i ro n castings , fo r ins ta nce, a re 

lll a cl e in s uch a w ide variety o f c hellli ca l composition :ind 
hardness that \\'har wo uld be consid ered m;ixi111um surface 

s peed in o ne s hop might be fa r too lo \\" in anothe r. \Ve h a\·e 

seen o ur own c utte rs running at 100 ~ hig her speed in othe r 
sho ps than we fo und poss ibl e o n ou r own \\·ork, due to the fac t 

that o ur cas tings mus t be hard in ord er to insure permanency. 

e pec ia lly in rh e s liding bea rings. 

The diagra m o n pa~e n will be of a id in d ete rmining what 
is bes t under your condirions. A li t tle experimenting a nd 

ca reful watching o f ho\\' the cutte rs s tand o n the grade of" 

material that yo u receiYe wil l d etermine approximately th e 

surfa ce speed that you are able to run. 1-la\'ing o nce deter­

mined this, it ca n be used as a !:!_uide to o btain the speed for 
any criven s ize o f cutte r. 

1t is adv isa ble to s tart with a comparati\·ely lo\\' 
Starting I cl I fi 1 . .bl • h s peec an a< \·ance as you nc tt poss1 e wn out 

too frequent stoppages to sharpen the cutters. 



F d 
The sa me thing ca ll be said of the feed s tart low a lld 

ee 5 ~ I ·11 • ~1··11 e go up as the cutters and t 1e work w1 pe rmit. 

feed per revolutio n of cutter depends upo n t he speed o f the 

spindle as \\'ell as upo n th e rate o f !'eccl so chat it is som etimes 

poss ibl e to m ainta in a g i,·en feed by illcre;1si11 g ' t he speed as 

each illc rease of speed reduces the fee d per revolu t io n o f c utter 

but the di stance CO\'erecl per millute rem ,1 ills the sa m e. 

For exa mple,- a feed of 511 per minu te wit h a s pilldle s peed 

of IS is .23811 per rernlutio11 of cutte r. By illc reasing the sp eel 

co 26 the fr ed per revolutio n o r cutter is redu ced to . 19 2
11 but 

the feed is still m ai ntai ned at 511 per mimttc. Som et ime. it is 

better to reduce the s peed, depending upo n the d es ig n or the 

curter, depth o f cut ;111d fini sh required . 

Ch k
. C huc king is o f utmost impo rtance; and g:ood fixtures 

UC mg . . ~ . . 
pay well \\'here there 1s :iny quantity of a killd. 

These fixtures should be as low as poss ib le so as to keep rhe 
work down close co the top of the tab le allcl thus redu ce leve r­

age on the knee. T hese fixtures sho uld be m ;1d e stro ng :1 ncl 

contain plenty of materi a l a nd be a rranged to b;1c k up the 

work at wea k po int and hold it ri gid ly . In o rder to o btain 
the best results from milling, the ,,·o rk must be mo re secure ly 

held than wou ld be llecessary 0 11 the machill e o pe ra ting w ith 

a sillgle tool s ince th e milling cutte r is in rea lity :1 ga ng o r coo ls 
;i i] at work a t one time. 

Millin Steel Vd1ere steel is being mill ed , o il sho uld be used o n 
g the cutters in quantity. T he practice ha s grown 

up, on account of oil po ts i!lld tables not provid ed with m ea lls 

for returnillg the oil , to a llow the lu b ri call t to drip upo n the 

cutters. By far the best results ca ll be obra ill ed by a ll owi llg 

the oi l to run freely on the cutters, keeping the m cool a nd 

wash ing away the chips that othe rwise wou ld accumu late 

betweell the teeth , reducing the e ffici e llcy o r th e cutter. The 

cutter that is freely fl ooded wi ll not req uire g rinding as ofte n 

as one tha t is not so treated and the qua li ty o f the work pro­
duced will be much bette r. 



. To adjust the spindle bearings, set the handle 19 
Adjustments · 1 between holes so that the spindle can be turnec 
freely by hand by grasping either the front or back encl . The 
nut on the back end ca n then be set up but should not be set 
so tight that the spindle cannot be turned freely. 

The table gib is adjusted by end screws and both should be 
set up tight, the adjustment being such that the table will 
move freely but not too loose. 

T he wor111s in the U ni versal a nd Spiral Dividing Heads 
are ta ken up by two slo tted head screws at the back of the 
worm ho usings that control an eccentric bushing. The top 
o ne o f the e n vo screws takes up the worm and the bottom one 
is used as a lock to prevent shoving the worm too tightly into 
the wo rm wheel. Both of these screws should be kept tight. 
The encl play on the worm is taken up by a plug at the end o f 
th e shafr o ppos ite th e index pla te, this plug being adjusted by 
a s lotted head sc rew. 

Verti ca l spindl e a nd uni versal milling attachment spindles 
are taken up by a nut .it the back end the sa me as the main 
spindle. 

T he column plate, pulley bracket and feed boxes 
Oil Tight a re used to close openings in the column and to 

prevent the escape of oil. The join ts are made oil tight with 
shelbc th e sa me as used by patte rn-ma kers e,·eryw here. This 
sho uld be put o n fairly thick a nd the bracket bolted in place 
befo re it dries, shell ac is insoluble in o il and a permanent oil 
tight jo int i£ made with little trouble. 

To remove the column plate, drop the tumbler frame as 
low as it will go, remove the sc rews and fo rce the plate out with 
the two slotted head screws provided for the purpose, swinging 
the to p out first. 

K eep the machine clea n, not only on account of 
Cleanliness the effect on the machine bur by reason of the 

general effec t o n the quality and quantity of the output. A 
nicely finished, nea t appearing machine kept clean is an incen­
tive to the keeping o f o ther machines in the rest of the shop in 
o rder. 

7 7 
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