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OPERATOR’'S MANUAL
No. 3227

2-30 VERTICAL MILL

s Cperators Mamal oy, o -
salation; Veiomaac
Placement Barts Reter To Hamel Now 3250,

This Mamal Contalns Operatng nstructions
For The Gorton Mol 2-50 Vertieal Milling

The machine to which this manual applies has been carefully
assembled, inspected and test-run under maximum load ai

Ghine, ddditional copies may be purchused direct Irom the
George Gorton Machine Go. at 8. 50 each

seonres GORTON wacsme co.

RACINE WISCONSIN. U.5. A

The right is reserved to improve, change, modity or discontinue any Gorton machine, attachment or
xocusmywxmwtnhligalmn(u malke such improvement, change or modification or equipment previously
Soldor on

Patent Notice: The machines and attachments o which these instructions apply are protected by issued
and pending United States and foreign patents
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WARRANTY

The GEORGE GORTON MACHINE CO. warrants that the
‘equipment which it supplies will fulfill the specifi-
cations contained in the contract of sale. If either
the workmanship or material is not as agreed, such
defect shall be remedied by Gorton. No allowance
will be made for any expense incurred by the purchaser
in repairing defective parts or in supplying any mis-
sing parts, except on Gorton's written consent. The
warranty on all components purchased by Gorton from
other vendors shall be in accordance with the warranty
given by such vendor. Gorton shall not be liable for
any loss of profits or any other consequential damages
whatsoever arising from any breach of warranty, de-
lays in shipment, or from any other cause(s) whatso-
ever. No other warranty shall be implied, or attach
by operation of law. This warranty is limited to twelve
(12) months after date of shipment from Gorton's plant
(six (6) months if used on a two shift operation), and
is void if the original equipment has been altered. This
warranty is limited to the first purchaser and is not
transferable.

GEORGE GORTON MACHINE CO.
RACINE, WISCONSIN, U.S.A.

DA
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SPINDLE/QUILL DOWNFEED

HAND FEED

i maching s eaulpped with  vestical foed
Levex 1) on fo el Sha o e b o B e
o

posltioring. A micrometer handfeed crank (2) i
locatcd on the lft side with dial gradusted 5
per revolution for positioning of the spindle/quill
within the 3-1/2" otal travel, A precision mico-
meter depth stop (3) is mousted on the front of the
e housing, i dop slop e’ gradusndca

micromet can bo locked in any

and mic
postion b tghicning the knurlod Koo onthe cener
front of the depth stop bracket,

ove il by leve (1) unlam
lock () by pushing s
8) o Lo position a

sition againet depth stop () with lever, - Cramp
pulling lever (4) toward operator.

To move spidte by st pndeed
crank, quill lock (9 i pushed (0 rear 10 anlock, and

operating lever (5) s positioned at right.

NoTE
It may be necessary to move quill
Slighity withlever () fo cngage closeh

ulan o b postiond it micromet
i crink o desired poston.  Clamp
lever (&) toward operator.

POWER FEED
i machin s oquped it ity e
iable power pindie dovieed, 41 seloctor
@), 550" 10 3 per minute dnd divection sslcal
e Lecsied o th comteel. panly o e
uteh lever (8) 1s located beneath the gear hor
To engage power feed, the hand feed mic
romotor crank ia engagt
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SPRAY MIST COOLANT SYSTEM

ray mist coolant system 15 sell-con-

o with air and coolat lines extending to
2 Tlexible nozzle with' magnetic holder. A thu
Scrow needle control on the nozzle controls the vol-

Jant air line connects t the left side of
the unt. " Prossure should not exceed 125 Ios._The

iaplt ofth i canbe turned to requiste air pres-
o the nozale. A gage indicatos air pressure.

switch controlling the
machine electrical

o i conant 1 eleczically in-
Stoping e e

cabinet, The flow
ferloeked with the spindlo mator.
motor will halt the flow of air/ coo
OPERATION

Fill eservotr withwater soluble ofl (o cool-

cavTION

Before starting spindle, be c
e ceis ety

engaged n adapter, collet o cutter.

Be certain that deive V-belt (10) s engaged

TO CHANGE SPEEDS — SPINDLE

the fourteen spaeds of the milling head are
obtained through a bwo- speed motor driving stepped.

pulleye by means of & single V-belt.  Change fx

TO CHANGE SPEEDS—MOTOR

motor speeds (belt driv xomains
ancharged eHI-LO selector sing (1) onatart -
o sz postion stop biton (9

fon () is rotated
18 actuated and start button (@) 1s actuat

NOTE

The sequence of depressiag the stop

ant manufacturer's specifieations and consistencs)
{ront of unit provides visual means o checking cool
lével. - The drain plug 1s located directly below

Positon mssnetic polder/rozzle convent
to catter. Turn sel st

position. Spray_ mist has dual
Citier and moviag chips avay rom cutter.

NoTE

A fino mist alracted properiy o the

e R
jority o

e

and that brake lever (5)is released (push to re

Push gl stat iton @ 10 4
ai e ione poshy sicp ko O]
e spindic brake over (9 fowaza trontol machi

onespeedot nentor totheater i obaind
Switch control on the control pa

battonatter changin the sclector Ting
be

ating stop control. Continuous start-
g on igh speed wil kick out heater
ol
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be s consistency.
conditions) throu

A sight gage
ot checking cool:
directy below

fuonze convenic
h to mist”, st
crew neecle contr
fasle at cuttor,/we
eitect, cooling
ter.

operty o the
fy on the ma-

ot reuse

pased (ush to re

5 cbtained thro
onel.

ok out neater

DO NOT REMOVE

Having detormined spindle speeds requized
o cuter, check spes pate () fcx belt position on
ey Grass bal-tar tteh serews (8 (ne o cacn
) i o o and svin hroud i pae
o o, Rl oeking sereve 1) 0
o, P ki s s panavhest m
ki relase ot o point whors ot

NoTE

Beltis designedand arranged todrive
on msi-bver” trom driving pulley

o to ariven pulley groove.
beltin new paley position, rotate hand-

Leheet (9 clockwioe i boply tnsion o belt, Belt
U roper foasion can b deflected sppraxinatoly

front and
{12) with open-end

Retighton frort and rear.
clumpine bolts atter ram adjustment,

Do not disturb nut located behind rear

TO CHANGE SPEEDS —BELT

1/4" by puiling on belt nearest opening.
Too great a tension causes excessive
belt wear.

sk motor.slide by rotating serews () to
. Grasp latching screws (4) (one cach hand),

panel to closed position and rotate latching
Serevs 10 ook panet n Ciosed position,

to front of machine. Push brake lever
() to rear to release, check satting of motor speed
selector (1) for proper setting and push "start” but-
ton @)
LUBRICATION NOTE
Check level of Iubrication in spindle

oiler whenever speed change is made.
Refill 12 required. (Check dally).

TO ADIUST RAM

clampingbol. Tis mectarim s o
& the am,

cavTIoN
Clewsram stdebetore movies. Foro

cign matter betweon surfaces will
cane pinie o bl top misalign-
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NANUAL FEED--TABLE AND SADDLE

Tabe am sailc (o and poitoning aze

Secompaned by e of centrly ocaed b
Wheals. Each randwheel of clotch-type {pross in to
BREAL0) = eirpeiith adnccunio mirorseios dinte,

e feod e (0 1 locaed st
ca i o e T s
exends.

table cl o
w0 saddl clamping le
ki of the sade ot ustrated).

Adjustable cross () and longitudinal stops
10)are providea.

cavtio
s feeing or postioning coder
rol, stops should
e i
5

ed it

is, the clamp (5)
shouid e mu,m g tocation ot
To

daustabie stops

fuhec () clockwises o foed out, Totutc
clockvice, To fncataic t righ, roiaie handheel

) clockvise; to feed lei, rolae counterclockwise.

cautio

Dot g and ok hanavhests o

statts, This causes overloadto motor
nes noerllha nder power feed and
2 Bazardous practice which could

cause porsonal njry

NotE

For masal power adjustmentof knee,
st cection- POVER ELEVATE.
KEE.

ER FEED--TABLE AND SADDLE

e i o casopeduith el vt
bic power oed totable and saddle. ange 6
3 per e i xmm e par
it (i), ate conteol 15 by meins
Selector diai [ -mm ) low:r Tett-hand corner
contral pane on

LONGITUDINAL/CROSS FEED

Susgosted sequence to engage power cross and
Tongitudinal feeds:

A Release saddle and table clamps.

Fecd direction lovers for table (3) and
sadale &) i weuta povtion

©, dachne poves s (oain lectrial
control panel) in “on” positio

domsteed i (1) (ven imtaled

ok wih i deros

Fotate feed rate selector dial (2) clock-
o o Beteud seog

NoTE

When dia is moved from stop stting,
e euddeive s et motiontocross

and longitudinal gear assemblics 1 -
mulunwusl‘y"xuﬂy for foed selec

. Selet irection of motion of tbleor sa0-
o desized, Tl direcioneloctor () g el
Girestion selector () are. directions

BOTH FEED BIRHCTIONS chn b sngigod,

just feed dial (2) setting for efficient
o mm.m” a5 detormined by cutter diameter

FEED RATE CAN BE CHANGED IN
E

Nore

Return dial o stop setting whon foed-
ing by hand.

Postonlonitudna (10 andcross ) a6
stablosiopece 4o

tion, the staps
ieedmoton, oo
quipped withpermancnt limit stops. Lmlury‘mum
AR pins) Setermiming ocs i o

FEED PROTECTION

vt ven ha fecdmotin o bl
ad throughan accidental condition, an overload fuse
(ocatd n i ceieial panl il dconmectthe
feed motor contr
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POWER ELEVATE—KNEE

machin s preided it powe actusod

knee tox soritoning 25 standard catpm

control 1s an asaist to the operator iy setoup aad

operation. Posiioning is aained mmm per

it Bover sioa 1 fhough 3 sepacts motor
-not connected to fee

Directonal catrol (1) for
nor of Knes clamping
upper Figh-hang com fanual position
g Padeneel ) 1 oesed o et oy Eomor

Kaee power elo-

NotE

Hondutee s e
- knce to

pressinto-

Susgested sequence o operationof power cle-
vate control

hine power switch (main electrical
control panl) i “ons postion

Telease knce. clamp (2) r
cloclosiad (to et

ating lever

12

C. Actuate Bijur lubricator pumpon leit of
of knee.

- Norecontrlleves (1) I destrdlre
of ravel. Suiteh s cirecto

NoTE

g ot lase olloing relase of
Lover s o be

fsual operator practice is to position wilk
50w sy B s earshen ¥ig
imake fnal ettng it wancal handheet ank
handvheel has acjustable micrometer graduated di

cauTioN

Donat move fixed limit stops or limit
switchos. These units have been 10~

cated in osition for

Auy changa in the location can resull
in majordamage to the foed compo-
nente.
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ftor pumpon lett i

B e pies
o vl m
lever wil remu

g release o

5 to position withf
F elevale cnizl
I nandwneel. Man

Smeirgraduntd d

i

stopsor lmit
{Bae been lo-

& tecd compo-

e ——

KNEE LMIT STOPS

mit stops sre fixed in positionon column stop—the pover elevste control wil be inperative
e e vorieat ravel o hrough eonra lovor (1. one
e o Lisic vich o0 ot s or) trol, the ed by I i
e sot advisabls to a0 an cpposite direction unil the limit switch is fr¢e

wallable

nee cagages stop:
it Stops a ful traverse rate. Limit stops of the stop.
ot againt

alow for catter oz work piece clearances.

Should the lmit switch be aetuated by either

LUBRICATION RECORD SHEET

See Pages 14 and 15 for LUBRICATION
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LUBRICATION

58, LUBRICATION

e 2-30 iln Machioe st e propris
ietcatod beire placisé . gperation and uring
Speration . imaure continued froubla-ree opera.
on” The steations ocate Mieicaion poiats on
hine and the lubrication plate. Due to the
advanced design, a minimur mumber of unie
quire daily attention. However, adherence to the
Ibeiaion sk o o o tnprincs i3 o
m perlormance and long life of the

i

SPINDLE DOWNFEED MOTOR

downteed motor bearings are lubri-

@) year period. When re-
44 or Sun Ol Drestige 142,
Fopeat at two (2) year lntervals.

2. SPINDLE DOWNFEED GEAR CASE.
Syl comieesgees case hricated at ac-
fory-<tortvo @) yar period. en - packing s

ing
VB34 or Sun Ol Prestise 140
¥ Hapesta o 0 your inemaler

A--SPINDLE DOWNFEED
GEAR BOX

Spindle downfeed gear bor lub-
Theatea at factory. Tf disas
Sembled, repackwith Pate o
Andox MT5

3.,4. SADDLE/TABLE AND KNEE/COLUMN

Saddie/table and kneo/column slide lubr-

pump o reden iows
oirs should be. checked daily and kept filled at all
limes.

NOTE: The two pumps described above
aiso th oriin of obeicaton for sl el m;.
tingparls whichare mounted in s

Sty Vactea 42 o Sun OWl SWL £, Check dally.

5. POWER ELEVATE MOTOR

= clevate motor bearings are perma-
nently grease packed and do not require replenish-

6. POER ELEVATE GEAR BOX

wer clevate goarbox s filed at ac-
v for v G) year orid,” Vhen Hepacin the

e housing, cover g bedismanted, UseSocony

Siobtex Bp-24 or Sun O Prestie 740 ARP,

B-BEA

Vertical

7
packed &
operation
mately 1
ol prest

ol swL
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B--BEARINGS
Vertical slevate, cross feed
and longitudinal feed serew
thrust bearings. 1t disassom-
bled, repack with Pate Ol
A

7. KNEE GEAR CASE

gear case lubricat level must be

ined. & monthly inspoction when motor s not
u ccommended. The correct lubrication
Lovel 1s by brass plug. Add lbricant
through filler plug (accoss to the gear case by re-

plate at lower trnt of The
Gniire gear case should be drainsd and re-filed
Svery six months, Use Socony Vactea 44 or Sun Ol

5. KNEE FEED DRIVE MOTOR

foed drive motor bearings are grease
packed at factory, Repack after three (3) years o
operation-—under severe conditions after approxi-
mately 18 months. Use Socony Mobilux No. 2 or Sun.
Oif Prestige 2.

NOTE: Do not over-lubricate ball bearings.
9. SPINDLE BARREL AND DEPTH STOP.

The spndle barrel and doth sop should be
thoroughly cleaned and lighty olled o
Use Socony Vactra 44 or San O SWL 400,

NOTE At same ime lae e 6)drops of
ofl around spindle spline at point spindlo protrudes
above a.w,,. pulley Tse Socony Vactra 2 or Sun
oI swr. #

10, CUTTER SPINDLE

spiadle ubrication is provided by
drt-type olng it whieh s ocated o top of the

. The oiler has a bullt-in shut-off valve which
Shouid b turnd porning up) when starting ihe ma-

hine, other ‘spindle will receive no lubri-
cation. The oil low may be stopped when machine
s not in useby furning the shut-ofl to one side. The.
ol low adjustment should be set tofeed ono to thre
drops Excessive ofling will result in
spindle overhe lesixable oil deposits on

refilled 2 required. Use Socony Velocity 410 or
Sun Il Solnus 470,

11, SPINDLE DRIVE MOTOR

Spindle deive motor bearings are lubricated
at factory. Requires no additional Labrication.

12, LUBRICATION PLATE

heurication lae which ndcates rpe
edanovs, 1 Toestod

oY betiute utbes sitveiont posec ls svagable:

15
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OPTICAL MEASURING

e Verac messuriagsysemoptonat oty

e dil provides measurement ta . 000

e reader unit is mounted to @ slide with 1

mber reading on reader {ref, 10, 000) with 000"

on tenth scale,

NoTE

Considering theunlts of the systomas
components of 3 micrometer will
ey s theusiments e
cpertors i sl readings
35" ncraments e ket
Yo of 4 micrometer and the double
Spiral eticle the thimble.

=

CanonG tEveR

OPERATION

on_power switch for optic syss
(ovith Tocated o thon Toce f e cect el
cabinet) which will illaminate reader:
up a reference point on the readers
ST s Vh Sl e ks e
8. Fotate outor ring of reader o position the
double spiral reticle at . 000" on the reticle scale,
4. Position the reader on its slide (o bracket
0257 mark with the parallel lines of the double
o
5. Note the reading on the scale as this will
e the relareace poit Irom which Al messarements
are made.

MOVING TABLE TO LEFT OF REFERENCE POINT

v the mackine tble
mmm i

0.
Tove 3. US4 o Te” Rotste reice clochvie

1015 mark lines up with line in reading
botom of dal. Then oninke to Ttate ial tour di-

koA suve
FOSTONNG kOB

~ DIAL GRADUATES IN 0001

visionlinest
ble

and brac
lines (10.50)

Wi
o1
]

END ML)
opposit toll
the cut 15 o1

5. STRAIGH]

ey mil &
helical fute{
slots which

6. Two-FLY
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s forthe. 004", ol = 0154 Nowmove
able 1o Tet with handwiel and it the 12300
e wi the para m lines o tnedoube spirl e~
tele. Total move o154,

MOVING TABLE TORIGHT OF REFERENCE POINT

= movig he machine bl o igt, ou
SUBTRACT thodoscudmprome relerence

ove bl g from 0.500"
Tines (10, 500" minus 3. 0257
NoTE

With raticle scale at . 000", you m

G0 Devord e desired increrment

0154Vt thenent 25" scalo mark,
n this case 8, 4750". Thenrotatere-

tilescatecockvisoo. 00ge 250"
Now move table t
TEFT and ket . 475 ccsie e,

NOTE

I roticte dial st any reading beyond
050" kil permit sttescionot
increment of mavernt ot no-
cessary o go 025" beyona mark

OPERATING NOTE

Dia cove shouid e closed posiion
colnt, chips

e, Scoumlatingon thereaders a2d
s G

OPERATOR TIPS

L. BD MILLING CUTTERS ha ave haad o pelix

i5 needed, as inplunging todepth in a keyrway or poc-

v i

o e ke, Father than up on th 10p surface of
vork.

2, BUNOUT OF AN END MILLING CUTTER (reyond
~001) wil result in hammering effeet andincresce
ne k:rﬂemv to chatter. The sifect can be noticed

on the. work by & waviness in the surface finioh

5. RIGHT-HAND CUT, RIGHT-HAND HELIX EX

15t o il ot o hei noleete. Tha 1aone
reason why the set screv type sdapter is preferred
by many operstors ove & sprin cale

ket h
bt not a5 freely as the two-lut.

an open end four-tute

R SLOT MILLING fro;
U slot ean b cut faster

7
il s barir thn oo
and more aceurately in one pase,

5. CARBIDE END MILLS for keyway millisg stand

< is eliminated.  The
vmu-d are” veduced and Mkewise the cuting dge

9. END MILLS are made to standard lolerances on
et ciameter. These = o
000 minus 0015 to plus - 005" mimus - 000" with

Fange. e diametor of the end mill prior
S (el i e berver o MR e

10, cLp or cowENTIOWL 1L
< the advantage of better

el Bh e

ventional milling. 1t 18 particularly suitabl for heat-

o -

4. TO ELIMINATE CHATTER, try
methods: tghtenibe, use a more rigid workholdor,
vary the speed and fed raio 4 bit, move the cutter
nearer ot spinde 1 i st sty sing
atter allex rumber of teeth.” Even 3 few
ol o o llnints 3 bar it
5, STRAGHT. OO ENDMILLS 0 ot v
ey mill a parallel and vestical keyway, wh
elial Tt tvo-Lped e mils b A o
“which lean to one

6. TWO-FLUTE END MILLS excelwhere sa end feed

steols because it gives hetter tool 1ife and reduces
work. hardenine.

st secommanded o work havin atard
zo sbrssin ulkly v

fendency to dras and tesr.
be used on thin or frail worlkpieces,

liing shouia pot
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SPEEDS AND FEEDS

D is messare in yersheral leo por minife latd o e pe toth, Feod per okt s the b=

(covltionsper minie s e Cxcumiezonce s of all feed rates por minute, whehter the cutters

"poriphoral speed’, e Jarge or small, i of eéarse tooth 2 are

e “Thcliures in i st Hgh or ow peripheral spees. Becauee osa

able below fing speeds only.  per tooth atfects chip thckness, it 5 8 very impor-

They il e Aube s B b e LI T

Job recquire; Kept 1o mind when using the recommended Starting
feed per

USE HIGHER SPEED RANGES FOR:
USE HIGHER FEEDS FOR

Softer materials  Non-metallice
Easy-to-machine  High tensile strength materials
Botter finishes Frall workpleces or set-ups  materials
Small dlameter Hand feed operations oughing cuts  Coasse tooth cutters
cutters
Rigid set-ups  Abrasive materials
Light cuts Masimum production rates

Rugged cutters
'USE LOWER SPEED RANGES FOR:
USE LOWER FEEDS FOR:

Hard materials Heavy cats

Light and fiishing  Frail and small cuttors
Tough materials Minimum tool wear. cuts
Abrasive materials Maximum cutter lfe  Frail set-ups  Deep slots

FEED is measured in laches per minute. 1is the  Hard to machine  Low tensile strength materials

productof feed per tooth fimos revolutions per min-  materil

e times the sumber of teeth & e o

variations i cutter sizes, mumber of teeth and rev- byt

olutions per minute, all feed rates should be calcu.  FIne tooth cuttr
SPEED CHART —— IN REVOLUTIONS PER MINUTE

Sueface Feet Per w...u.,

70 so[ 100] 1257 To0] 1751 200 350] 300 400 500] 700 500 54

7 m» z;—n vas o T 12 T mnwgmsm BRI T

i 1 SA
S s ion o ms i 5o 5m mw onifes

s 2,4 eanr “ T g z
ni it e

= e T ua Ty

o z:: 1137{2 suu &6"71, mm 178

—
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MATERIAL

Buerias
S
S
o fo05 e oo
Tl 5
- o 20 | cune 0 | Cuine
o "-"W‘“’ 7000 210 | Cuing 175 | Cuis
High §n|p‘lu( Content . 250 O Lontlles caars e
2 70000 70 Cutting 165 | Cutting.
- TS RS | oo R e
\”"a,gm;!vx;xl\y»wm» 90000 210 | Cutios 160 | Curig
achinability 110000 300 Oif 20 oil
T I G |
i o
S g S o
SR o sapec nE 2| ol

9 | Soda
100 | Compound

|
2 e
| e Ce M 43 230 |_Lard O
ol B e
S 42 58 % | o W | e |
ST s | S
i i
Copper One-Half Hard Com- 31000 180 5”‘”““ 10 Soluble
A | 20 120 ol
—— A
250 SnluMz 13 =
|
— = o
i i | ‘ S
e wo || s | S
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PROBLEM

Cnateer.

Cannot hold size.

Premature cutter
aulling.

Poor surface fiish,

Cutter "Hogs ta"

Vibration
Work burnishire.

Cutter burns.

Teeth breaking.

‘CAUSES OF MILLING PROBLEMS

cause

1 Lack of ity in the machie, fx-
tures, arbor or workpice
2,

g loaa 100" grent. (Chip per

& Perigneral reisf angle too grest.
7. Spindle backlash.
& Cotting load oo grest cavsing de-

e s tochay parieg

5. Chips causing misalignment of work.

. Chip load too small.
2. Tsufticient coolant,
1. Feed too bigh,

2. Dull tool,

5. Spoed too low
4 Isutticient mismber of catter teeth,

J: Periohera et (o0 grat
2. Rale angle too
£ Tooer »pwd.

ash.
L. Insufficient clearance causing rub-
2. Machine at fault,
1 cut

g,
2. Dsulfctent peripheral rellet.
5 Land too wide,

1. Insufticient lubricas,

2. Speed too fast.

1. Feed too high.

soLuTION
1. Tmprove rigidity.

Incresse number of tecth i contact

6. Decrease reliel angle.
7. Adius spindle splise backlash.

Tncrease mumber of teeth In contact
with workpiece
2 Toerease oif proseure or redivec
50 a5 to wash chips out of teel
a. rshall iy avay beore moi-
work

Decreses umber ofteth n corack
T AR Ehonin il to lnbricant

I Deerosse tod and incresse spce.

2. Reshar

3 Tocrease

Lo eter, ih %8 olosely spac-
4 teeth,

L s recommendod agles
e st

5. Check and adjust.
4. Adjust anti-backlash.

1. Use recommended clearance angles.

2, Check machine slides, gibs, ete.

e dopth
Tammas ot el i
Decrease width of Jand.
5. 48 more suptur e o

2! Decrease spes

Decrease feed per

1 ay
SERT L ioneal
the momber of teeth,




