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Photo 2

SMALL
for Mills to " Dia.

MEDIUM
for Mills to 1" Dia.

Q@

LARGE
for Mills to 1%" Dia.

GORTON SUPER-SPEED VERTICAL MILLERS

‘The relative size of the three models of the Ver-
ing Machines i indicated by the illustra-
The proportions of the Duplicators
re the same as the corresponding models of the
Verticals.
Your Gorton Milling Machine or Duplicator is
a precision tool, built to produce work of a high
degree of accuracy. To maintain its precision ad-
justment, it must firsc be properly inscalled, and
ervice must receive intelligent care and

The directions given in this book for puing the
machine in service and its subsequent operation,

care and adjustment should be followed closely.
‘Any questions which you do not find covered here
will be gladly answered by our engincers. Our
interest does not end with the sale of & machine
© you. We wish at all times to cooperace in
Sciog renls that will mote than sl your
expectations

The following inseructions apply to Models 8:D,
845D and 9 in the Vericu Millng Macioes
and the 8D, 81D, 9] Duplicators. See pages
18 and. 19 for instructions on the 8-D Universal
Milling Machines.

==



Photo 3

UNPACKING and ERECTING

I. UNPACKING

Examine the box in
which the machine is re-
ceived to see tha
act and thar the machine
has not been damaged in

ing thrust through the
spaces of a crate to dam-
age the machine. After
removing box, check up
all parts with the pack-
ing lise. Caefully exam-
ine all packing paper
and excelior to make sure that no small pasts
have been overlooked.

Fig. 1—Lifting

2. CLEANING

or cleaning the machine of slushing grease, kero-
sene i prefersble. The concainer used should be
thoroughly cleaned before filling. Rags are bec-
ter than waste as they leave no linc

3. LOCATING THE MACHINE
Al models may be easily handicd by hoists where
available. When a hoist is used, 2) remove the
cutter spindle drive belc; b) Put head in normal
operating posicion as above. (If the head is t00
far extended the machine will not balznce proper-
Iy when lifted.) <) Cantion: Make sure the head
s AAA
Now insere hook in_ eyebolt a5 shown

is securely clamped o column wi

above.
above.

4. LEVELING

Aftes the machine has been sec in place i should
be levelled by means of a small machinist level
placed on the machine table. This s parciculacly
important on all Duplicators. While the base is
drilled for lag screws, these are necessary only

for shipping. It is important, however, that

chine with Eye-bolt
ing Head

the machine be placed on
as fac and solid 2 floor
as possible

5. PUTTING INTO

SERVICE

3) Remove the glass
sight feed oil cup located
ac lefe side of spindle
pulley housing near top
of spindle. il his hole
with oil, using only the
geade of oil specified on
page 3, unil the oil

oil cup is replaced, oil
will immediacely feed to
Now, see the oil cup 1o feed as

Be extremely careful
ot to drop any dirc o grit inco che hole while

the bearings.
recommended on page 3.

oil cup is removed, and make sure thac che ol
and container from which it is poured, are per-

as ch
B e 50 closly fred
hould gee into che oil affer the
il cup has b teplaced i will do po harm, 35
the cup has a fele ilter.
b) The of machines equipped with
power table or spindle fecds have been drained
befoce shipmens. Before saring rel, sing the

e of ol speied on page 3. Allpower able
feed boxes have a large hinge lid mlu e of
bos, with glass inspection hole. Fill with oil un-

the knurled inspect
dease cutter spmdle beske From. ,.uuc, be-
fore starting the spindle motor, otherwise you
a7, bta ot fase O Fusiie ks 5 sertiog
bot
d) Cntion, Maks sue that wble and spndle
ips are loose before scarting wble or spindle
Powe: foud (f machine Js 50 cquipped) osher
ise you may bum out fuses or fusible lnks in
scarting box.

S
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LUBRICATION of 8D, 8%-D, 9-J VERTICAL MILLERS
and DUPLICATORS

OILS AND GREASES RECOMMENDED
Cutter Spin
Use pm«__nbly e o e iy s O

equivalent, which
i isosy :p’-mxxmltmg Lo ac 100
degees F. and 41" ac 210 degrees E. If a spindle

i nc lvax]:ble. A
such a5 "Vactra, Heavy Medium X" made by

et cmnpmy, or its :qmv‘lenl, o bessed,

but is not recommended.

Other Oiling Points

For all ocher oiling points on machines, including

the power feed gear boxes (when machines are

Heary Mediam X by Gasgoyle Oil Cnm,,."y, or

its equivalent, is recommended, but

grade machine oil of viscos ry

E. 20 motor oil will be sacisfactory.

Cuae spinle fed box (and oc pom) use
e similar grade

SR o

,Qreuse Cups:

oall g cpt e refely Ggrle A4
Soft, or equivalent, hav necration 320-350
(pprodancs). Homeves, sy good lims base
gease will do.

Motors:

“Motogrease” only should be used on the motors.

A foil mbz ul chis special grease is supplied with

every m

LUBRICATING INSTRUCTIONS

Cutter Spindle and Drive Pulley

All bearings of cutter spmdk u\d dnve pulley are

lubricated by the one sight feed glass oil cup lo-

o s ol i, il

Should be hep lled. Tt has  shuc o at the top

Which should always be turned up vertically when

machine is in operation, and to one side to shuc
The

off il feed when machine is noc
Knurled nu a base of shucoff provides sdjus
ment for oil flow. This should be set to feed

rom one o chree drops per hour (,.o oo, 35
service requires. If a change in grade
of oil used the cup may need reset g. Too
fas a feed will cause oil leakage down onto the
work, which s sometimes an

Sliding Head Assembly

All olhng points on this assembly, except cutter

spindie are lubricaed once & week thru hinge
1d ilr,wingan ordinary o can and
fied under “Other Oiling Point
Ve i et splines shove a;m
pulley and apply a few the
same with miceometer fpmdlc depeh stop e
threads. 1 the i is extended sce that
3 accumulation of dirt is wiped from the
scraped column way, also wipe column way wit
an oily rag, before moving head back to normal
patie {00 vy six months remove the in-
specior of hand spindie feed box
e el vl of b, asing 6000
Table, Saddle and Knee Assembly
Once a week ol all hinge lid oilers as above under
Cutter Spindie Assembly.” Once a week, with
knee all the way up, raise elevating screw cover
and sqirc a few drops of il on scew, s bigh
up s possble. Saruae with o, th
The table and sacle screms shold iso
el e
s e o o T e
il hole a front and back of saddle, cking cace
o sepacs plugs Machnts dl hive hoended
in table top marked “OiL” Do s
e

Cretae Gy
Grease cups should be turned down a couple of
cums vy wodk and flled when necesary
with grease specified aboy

Power Feeds

In machines having power feeds to table, keep the
g box et igh gauge evela back of b,
with same ol used for general lubrication of ot
points. In machines equipped with powes pmdlc
foed box keep tis box led wih G0

il lght tenamision poease ® the Tove of
Keusled ail hal screw o side of box.

General

The machine should be thotoughly clesned st
least once and the scraped ways wiped
e

Coolant System
I o macin i cipped with 3 colen e,
remove lhe door at rear of mlu d il this
e il o llon G S74D) a0
e g.um.x (for ) of . Use o i
fying oil or some similar light thin compoun
e i e e

==




Photo 5

oil can be handled beceer with the type of pum
furmished, s flows of me ok b iy
iway the chips g the work fairly clean
for ‘consaa nspecton. 1 perator. The
oasy b gl b it colas wnd sicy,
cover up the work completely,
chips running off frecly, ki il for the
operator 0 see what he is doi

Spindle Motor
e msor i ball besring, with tp and bocom
e cocrtois which Should be fledevry
00 howrs of service using. "Mor
ik o mpplxed w.m ml(h .
ever use ordinary cup gre asc t0p
e S e

7. Scew dhraded neck of Moco-
b e e e e
ired. Gromte Lomas ting in the sums ey

by motor manufac-

turer, furnished with machine.

Table, Spindle Feed and Coolant

Pump Motors

‘These motors are also ball bearing and should be
Iubricated in the same way as directed for spindle
motoss.

ADJUSTMENT of 8-D, 8%D, 9-J VERTICAL MILLERS
and DUPLICATORS

SPINDLE SPEEDS AND BELT
Spindle spesds s the vasious bl positonsinche
n the speed plates

oa e Jpeed phm itho midon wea T
hange bels posiion, loosn the il sczew u side
of motor housing and run motor in ot out

make sure spindle pulley brake is free of pulley.

CUTTER SPINDLE
e spindle i nonadusable, 1 roqi
the cutcer spindle

e nghmmg the long Bristo

ap st a fron of head csing nea spindle
mpresscs che bushing in head cast-

e e T

seas which may have developed, Should play

REPLACING CUTTER SPINDLE
BEARINGS
‘The cutter spindle is mounted on its ball bearings
in a bardened sieee, forming » complete wic
which i “This unit is shown on
o et i
removing this from the machine, the ball bearings
can be replaced by removing the ball bearing nut
on upper ead of spindle, and che large sloted

which screws into he spindle sleeve on
R

TO REMOVE CUTTER SPINDLE

SLEEVE UNIT

1) Rais spindle ;n the way up. 2) Lower table

0 about indle nose and place a wood

e 0 o ot st e long, directly

Beneah spindl, o procet wble. 3) Take of
lepth stop assembly by removing the

screw pointing co the left. 5) Tighten sec
screw againsc a flat piece of stock inserced in sloc
1 Frgos of bead. Tais will relasse spiodle slsere
bushing which will be forced sharply down
agaiast the board by spring tension. _(If not pro-
tected

posiion, sad wble in towacd column, permiing

spindle down with hand wheel or lever unil the
spinle stop s resing on proceuing end of s
it e w5 el appee

mmdy " ik e o are rectly above
an be kepe open while he s screw %

s permitting removal of sleeve uni
ol eiia v facet o
0P of spindlepulley s be hld back whh 2
cher by removing
e plae o £op of spindle patley.

e
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REMOVING TAPER TOOLS
In looening tape ools on e &D machines
whichshow 3 cendency tosick i
screw dhe draw bar a few tuens ..m.l s collar
Cleass the upper end of spindle 1 o
p the draw bar gently w
R e e
2 his might damage ch closely e preciion
ball bearings on which the spindic is moun
D and 1 9 machines bave  knurled colla
which screy over the suandard draw-
T Al Rla s St e
ool 1o be loosend widhout diving, by simply
unscrewing draw-bar. ar must_be re-
move exer, when us ..5 adaprers 4721 (for
9]) or 7021 (for 814D), wilizing the Gorton
spring collets.
CUTTER SPINDLE BRAKE
The cutter spindie brake has replaceable inserts
of Johns-Manville molded brake lining.

ke shoe inserts dhould be roplaced yhenever

she

pages 6 and 7, will show how to remove brake

- assembly and replace shoes.

CUTTER SPINDLE SPRING

COMPENSATOR
Refe o page 8. The spring compensicr is
mounted on left side of cutter spindle feed shaft

and consists of a coil spring ftting D
connected to feed box housing (815D, 9-J) and
with an outer casting with a splic hub clamped to
feedshafe. By loosningthe clamp srew and cur-
ing compensator to left or right, the pres

e awesshe spindie by meaos Of feed ever
e lightoned o increased (0 xactly the

cfore loosening, have spindi

creme up position. Compensator not fui
n 50 models excepe with Dupliator equipment:

TABLE AND SADDLE SCREWS
Adjustable for end play. Ball and roller end
thiusts are used on 8D and 8D, Timken on
9J: o adjus, oosen the Briso sec
ing the end thrus mut a lef ond of tabl serew
and front of sadale screw, and urn up nut 2 re
quired, then tighten set screw:
TABLE AND SADDLE SCREW NUTS

e are bronge ally,spli ype and adjusable
for wear o any degrce of freencss desired, by
means of Brise se¢ aews opposed to Bristo cap

serews. To reach the tabie screw nut it will be
necesary o drive out the aper pin ;...m,..g the
<ola on cghs band end of ien remove
the cast brad vigh hand end of uble
e Rt i
camagh to ger o ot To tghten puy back -
the necessary amount on the set screws and then
tghten cap scews, hus locking for permanent
adjusument. To adjuse the saddle nut, proceed
Tiihs sameway, by o aaseing] calae o
screw, then bracke, exc. Table and saddle assem-
bly and parts drawings are shown for the various
‘models on pages 11, 14, 15

TABLE AND SADDLE GIBS

These are tapered with adjusting screw ac one
end and locking screw at other end. To tighten
gib, loosen locking screw at small end of gib,
tightening screw ac opposice end as required.

KNEE GIB

‘This has a tapered side and is taken up by tight-
ening the hexagon nuts and lock nuts ac rear of
gib.

FOOT TREADLE

Only the 8D comes with foot creadle as standard
equipment, but foor treadles can be furnished for
81/ and 9-] at extra cost.  All foot treadls, re-
gardless of size, have the same construction
Leverage is adjustable by inserting the chreaded
pin with the knurled end in the various holes of
the upper angular casting piored on sliding head.
Foot treadle can be quickly disconnected by
removing the horizontal tie rod connecting 0
spindle feed shaft.

POWER FEED BOX SHEARING PINS

all machines having power longitudinal feed
to table, there is @ shearing pin, locared jusc
o the front of the bevel gear housing where the
power feed shaf comes out of the gear box. On
machines cquipped also with power cross feed, a
Sccond shearing pin s locaced at rear end of saddle
screw. To get at this pin for replacement, feed
the saddle to the frone as far as ic will go, using
the fecd handwheel. This will permit driving
out shearing pin and replacing. Power feed bo
assembly and pares drawings for the various ma-
chines are shown on pages 11,12, 13, 14,15,16,17.

DA
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ASSEMBLY and PARTS for 8-D CUTTER SPINDLE
and FEED WORKS

Terog repaie i g
crial number, which will be found|
on pad ¢ side of Siding head:




Photo 8

ASSEMBLY and PARTS for 8%-D, 9-J CUTTER SPINDLE
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ASSEMBLY and PARTS DRAWING for 8%-D, 9-J
CUTTER SPINDLE FEED WORKS
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ADJUSTMENTS AND LUBRICATION of
8-D, 8%-D, 9-J DUPLICATOR TABLES

Adjustment of Table Slides

The ball bearing table slides must be very ac-
curately adjusted to do accurate work. Should
ccoub of any kind develop i i best o advise
he facory s, y, recurn the
Dephes Tue o e farmry ‘Wheze it can be
scurely adjused wich specil tols nd gruges
B eevon e o g o et o
pare lis of Duplicator Tables here:

Cleaning with Compressed Air

‘While the ball bearing slides of table e well pro-
sected agains din by fele wipers and leaher
aprons, it s possible when using compressed i
in laning o off dnps, exc., on the machine, to h\nc
some of th e ball bearings and damage
R ot o o g e
blase underneath or on of the table,
e T e o

Protecting Clamp Screw Holes

pen cap seewsfor loking able (s xchcod)
ace removed, always insert 3 plug ot cork in the
15 e preven chips and dir¢ logging
dhreads below. This is imporcane, as ic is very

difficult to clean out chips once they get into this
hole and have been forced into the threads with
the cap screw

Master Copy Table

Should be removed occasionally from Duplicator

iable and doroughl cletned berween che jins
s the dirt and minute parcicles of mecal work

ndemeath cause naccurute secig if this i not

done.

Lubrication of Table
Every month apply a few drops of medium heavy
machine oil of same grade recommended for the
cutter spindic, page 3, to the ball bearing slides—
gt )ml(s inabletop marked 1L sko
ont and back of Duplicator
S o, beneath the ks apron Ak
che same time oil the ball and socket joints &t
lower end of leve fo operating table. Kecp the
cabl cleanand a¢ the end of cach d
fardened able ongtudinal ande
d wipe off any d
8 king care mot 0 leave any lint from 1o on

ADJUSTMENT and LUBRICATION of 8-D, 8%-D, 9-J
DUPLICATOR TRACER HEADS—See Drg., Page 10

TRACER HEAD SIZES

The small head, 599-2, fits D machines only.

The two larger sizes, 701-1 for 81/-D and 705-1

for 9 machines, ave ineschangesbe,and iden
of the head

o v iving the corretpiece

numbers for parts used on the various heag

ADJUSTMENT OF TRACER

HEAD COUPLI

Should wd]uslmﬂn( ur ihiscoupling bcome

saey for che eason explaned in pacagraph
as follows

up o down asreqicd, and dhtca ap scrn
hat the cap screws are tight, as the
sllghlnx slippage will e accuracy of the

depth reproduction, This adjucment is oc i
{eaded o be made n ocher than exceptions] cxses
Kness

pumc.n o block up under one or the ocher.

AADJUSTMENT OF TRACER
HEAD SPINDLE

of freedom can be obtained by tightening the
Bristo cap serew—at front of head casiing. This
Oumprencs e Buthing arouad seces il

LUBRICATION OF TRACER HEAD

Use any medium machine oil as specified on pag
3. Fill hinge lid oilers once a wee 5
a few drops in the oil hole at rear of micrometer

dial ac top, on the sliding sleeve and lower bush-
ing, also on threaded porcion. Keep the entire
assembly wiped clean with an oily rag.

——
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ASSEMBLY and PARTS for 8-D, 8%D, 9-J
DUPLICATOR TRACER HEADS

DUPLICATOR o
TRACER HEADS.
5992 FOR 8D
70/ FOR 83D
7054 FOR 9

s s, gheTool N
e Found on

Gt Spince Foud Shaft

| 56828 fir 5992
9216 for 7001 7057

orawING

8800
a0 o 5992
S i o5

8806

2130 70110 05/

9 5392
iz for 012 705

5809

5L b st oo

[ gyerarcan,

3229 for 70415 705/

P4
4x1d Briso Cap Secrons.
i len i a
SR 25

86778 for 5992 _———
bt

85758 for 5998
SR s 057

\
\ Fivn, 8738 fr 5992
\ 706/ for 701n 2051

8576 for 539

At

8508 for 55
G s
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ASSEMBLY and PARTS of POWER CROSS FEED
for 9-J VERTICAL MILLER
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ASSEMBLY and PARTS for POWER FEED BOX to TABLE
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on 8-D VERTICAL, 8-D UNIVERSAL, 8%-D

VERTICAL
‘ —#000 GREASE CUP
e
]
i
9
BUNTING BUSHING *0168 a
SECTION A A
et i
e
e B
S 60 o }J
7
e R ASSEMBLY OF POWER FEED BOX
Ji
\ 8D UNIVERSAL /V//LL//VG MACH/\/f
J 8D VERTICAL
s - . o
1 Ve oxdeing
2 [on pad sc side of liding
e

SECTION D D
DRAWING NO. 9526

—n—
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et |
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Photo 18

FEED BOX to TABLE on 9-J VERTICAL
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COMPLETE INSTRUCTIONS for ASSEMBLY, PARTS

UNPACKING AND ERECTING

Refer to paragraphs 1, 2, 3, 4, and seccions b, d
of paragraph 5,—all on page 2.
RECOMMENDED OILS AND GREASES
Cutter Spindle and Suivelling Heads:

Special lubricants are used as recommended on
instruction plates attached to machines. Extra
supply of lubricant is furnished with machine.
All Other Parts Except Motors: Refer o page 3.

All Grease Cups: Refer to page 3.
Mators: Refe o pages 3 and 19.

LUBRICATING INSTRUCTIONS

Cutter Spindle and Suivelling Heads:

Complete instructions are given on plates actached
Sliding Head Assembly: Refer to page  (wich ex-
ceptions of spindle splines and spindle feed box
lubrication. 8D
universals).

¥
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and ADJUSTMENT of 8-D UNIVERSAL MILLERS

(9

|

Tuble,Suddle and Knee Assembly: Refer o page.

Spindle Motor (Horizontal type) : Lubricate both

end bearings as inscructions, page

ADJUSTMENTS

Spindle Speeds and Belt Adjustment: Refer to
e d.

Removing Taper Tools: Refer to page s.
Table Serew: Refes to page 5, also assembly and
pares drawing, pages 12, 13, 14, 15.

Saddle Serew: Refer to page 5.
Table and Saddle Screw Nuts:

Refer to page 5,
Iso assembly and parts drawing, pages 12, 13,
14,15

Table and Suddle Gibs: Refer to page 5.

Knee Gib: Refer to page 5.
Power Feed Box Shearing Pin: Refer to page 5,
also assembly and parcs drawing, pages 12, 13,
14,15
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DIE and MOLD CUTTING on 8-D, 84%-D, 9-J DUPLICATORS

NOTE: Whileseding the following inrucions
it will e found belpfl 12 reer (o pages 3 and
6 of Duplicaor Bulletin 1

SETTING UP WORK

a) Placing Work and Master

Lock the Duplicsor Table by means o the ewo
long cap screws, one at cach end of table. Be
el to e il F hips from sable 30 ey will

ome imhedded when work is clampe

e
work and master before placing on able. Caution:
Do noc drop tools or wrenches on the table, and
avoid pulling up work and master clamp studs too
tightly.

b) Locating
Locate work in approximately the same relation
to cutter spindle as master is to tracer lle,
and clamp both in position. Place tracing styles
g e spindles
and move the milling machine table wich cranks
on table screws until style s touching sides of dic
block. (If locating from a layout use a point
style.)
Shift master table by means of the micrometers
provided, until it is in perfect reltion to the die
Fioc, hin ightcn masis cablecamp scrvs. 11
rate job is required, place a_thickness
e bc.m.. style in cutter spindle and work—
an n syl in racer spindle and st
felaedillad ol oo
of Ui s seqaieed o i bot Gadgs o
the same time. - (If two gauges are not available,
paper will do)

B

<) Cutter and Tracer Sizes
Now remove tracing styles from both spindes.
i bcsl ©0 use the largest possible tracer for
ough it may not reach into the
SO IRl
be finished later. After sclecting the tracer, use
1 cuter considersbly smallr, sy G50, s
Towing ample stock for final finishing. 'Now ad.
just che cracer spindlc vertically by means of the
miccometer screw and collar at top until both cut-
ter and cracer spindles are touching work and
master. Then wrn micrometer screw counter-

or mold as a locating point from

hich (0 check cutter depth whenever cutter
e i e

o) Adisstment or unequal tickness
of master ai

O«I.(mnll jobs nuy found with more varia-

i between thickness of work and thickness of

an be obtained in the vertical screw

adjustment s spindle. The tracer head

coupling can then be adjusted as explained on

9.

ROUGHING OUT

e) Setting for De

Wich Dup?.um nmmu locked as =x’-llmed
in ) above un e e down s e wark

sufficiently deep for a roughiny ‘This can be

A g e e

the micomers ecd handwbed 161y e
il b’ sy o ok b spndic i he

spindle lcvex T e ke i nen'ihs destivd

cutter depth has reached.

) Puhmmnry roughing with fable screws

removi she sk it may be e

e e

nto the smalle crevices aad obesin more decly

bn: ey allowing ample ok for fiising a3
-

SEMIAHNISHING
) Finishing with combination of
table screws and lever
When the stock has been removed as above to
‘within 1/16” or 3/32" of finished size, remove the
cap sctews ac both cads of Duplicator Table
hic ok i n plac ths prmiing frc movc:

i by the table lever. Now clamp
iber the Dupliator Table longjeadinat side, o
cros slide, depending on locaton and shape of
work, by means of U clamp and cap screw located
o fonof bl Thispenis s movemen
able with lever, in one direction dup-
T e T e o el P et e

i greater or les leverage against the cut
‘After feeding curter across the work, move the
milling machine table a few chousandchs with the
able screws, and feed across wich the Duplicator
lever, continuing in this way untl the die of
mold has been compleely gone over. During

—0—
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this aperation it may be advissble o release the
curter spindle lock, permitcing free vertical move-
ment of cutter spindle, as the tracer follows the
Vertical contours of the master (being held in
conscant contace with master by left hand lever)
During this operation, the table may be found t00
sensicive, with 2 tendency to jump away from che
cutter and chatter. In this case, adjuse the Fric-
tion brake to the dosiced degre of ension by
mans o the krled s loced onche

*auplicutor table direcy benesth the mas
e

FINISHING
h) Finishing with levers ent
When the work is within

clamped one of the (bl 0,
movement of table in ;u e

The fricion buake (g dbove) may nc
adjustment. Also the cutter spindle
N ehsion For e seasiive opeeation

Dl spindie feed. To. adjoss rfe 10 Pige 5.

81D Duplicator with Hand Feed

Afue complng 8 cut sl he way around
caviey, lower cutter spindle a few ool
and npc:r u..m glyiseackin the bosom o the
cavity. This will leave a series of slight s

k. hxmu, A e o
as the case may b

iag dow 10 the Pottomn, a morion. a0
(o the s aready made. This i :(mmph,hcd
en pull of the lefc hand lever while
nelamg (e vable leve in the right hand, closely
caongh to prevenschatr. Alwtys sact ¢ th top
and fed down, A lids praice will show bow
to coordinate the two lever movements (o pro-
duce a smooth cut.

i) Checking work and master
Ac dhis point it is well to check the work and
st 0 descmine whether & smalls dameter
syle willbe ncesary o bing the o
e jobs can be fnis

pending on i and a
for the final fnih, the tracing style

th

avoid under-cuting at

Fouelag the Come o ed e 5pnhgng the cu

ter and tracing styles and makk 1 marks t00

deep 1o plih ous. 1t s enersl. prauug to leave
¢ dics and molds requir-

[mm. i) polishing.

9] Duplicator with Power Feed
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MODELS for DIE and MOLD DUPLICATING

Original Steel Dies or Molds
Since Gorton Duplicators operate diect on a 1 o
1 racio, the work produced will be no better than
the original or model used. It is impossible to
make up a wood or stone model to the close toler-
ances required for very accurate work, so we rec:
ommend wherever possible that original sceel dies
be used to duplicace from. Sometimes only a por-

of the die may be used, or several dies com-
bined to make a new one.
Bak-Me Models

or ocher plastics make very-good oy
b:m,, in many cases as practical as steel origins
Where a manufacurer has plastic molding equlp-
ment, it s often practicable to mold a plastic
model from a steel die. Such a master is illus-
traced on page 10 of Duplicator bulletin 1319-A.
In some cases an actual molded piece may be used,
being mounced with screws to a plate for holding
on master wble. It is often possible to carve a
gElE =i R e B
e by

tion, 37-21 Thirtiech St Long Island City, N. Y.

sheers, and rods. They can be sawed, drilled,
planed, carved and polished.

Hard Wood Models

Hard wood can be used, but we recommend the
plastic models as being harder and less likely 0
be dented by tracing syle. The size and shape of
smalie: iclog wyl will el demie the
hardness requirc

Cast Iron, Brass, Bmm, Aluminum

and Glass Models

Any of these materials make good models, the
cast iron being practically as good as a steel
riginal of the glass mold companies use

it men are skilled in working out
e vl i

Stone Composition Models

Where e shape is comparisly impl,widhou
sharp corners or projections which might chip off,
stone models can be used. We recommend Ti

ite as the most satisfactory material. This is ob-
tained from the S. Obermayer Co., 2563 West 18th
St Chicago, . Titanite consists of a powder and
liquid which is mixed togerher and poured into a
mold. It hardens without shrinking in six t0 ten
hours. Titanite can be turned, planed, drilled,
filed or finished with emery paper and its hardness
when fully sec resembles that of marble.

Another stone composition is Tamastone, made by
the Tams Silica Company, 228 North Lasalle St.
Chicago, 11l This is very similar to Titanite, but
mixes with water. Complete instructions for the
use of these materials can be obained from the
makers.

Metal Coating of Models
Sl el spry un procsesav o v
for speay coating with almosc any metal d

o8 i e il
by the Metallzing Co, of America, 526 West 16ch
St Chicago, with branches in vasious secions of
the country. By this process Aluminum, Zinc,
Lead, Bronze and various grades of Sreel can be
sprayed on modes to any desired thickness. We
have used his process wich some degree of success
on plaser or wood models, but the chin m
coating (sx to ten thousandihs) ends to loosen
and crack under continued pressure of tracer
However, for some work i may prove quice
faceory.

Materials for Proof Castings

and Impressions

The Cerro De Pasco Copper Corporation, 44 Wall

St New Yook Ciy make Bt Alloy known
ich

Icis quice
strong, however, and no casily broken.
Aooche material which we use altogecher for ak-

material is

listed in Accessorics catalog.

—n—
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CUTTERS for DIE and MOLD WORK

Typical Cutter Points and Cuts

Types of Cutters Recommended

The various types and sizes o cuttes which have

proven o Satactory for die and mold work
“Gorton Cater ookl s n

Accosmties Cusiog We i and cry s

convenient assorment ey cspecally

bl and for die and

el ey for pesmanns s of apeaor

Thi e s bnowey s Dplicses et 7

We find the four spiral flue mills, in S

seoional or fase spiral types ae vy good for
milling, s profling punches, etc, but

c. Two fluce mills can be fed down into

K like a drill and will also do side milling,

are oue Gorton single flues. These poss
strength (cspecially in the small sizes) and will
sand igher speed and faser feeds chan any
rhes e of ctes we have
4 smooth bottom cut, are
fround 1o oeher shapes ot cleaances. The low
inidal o combined ichchap rsaspening and
ced loses hrough breskage will et in
e i on s and mold work,
e e

Coolant

See "Coolant Syseem,” page 3.
Cutter Speeds and Feeds
See page 26

H

Condition of Cutters
Cutters must be kept sharp and with proper clear-
nce at al cimes, This (s parculcly imporanc
n running at high speeds as a dull cutter burns
qultkly If a cutter caises a burr, it is pretey cer-

tain 0 b dul o without larane, o borh.
Suisfacsoy work ca roduced if the cut
¢ been ....(mmn wmd The following

instructior
and careully ollowed.

Fi s oty mm..z

¢ purchase of 3 Gorton ginder,

Sl ]
achines so opera-
tors may quickly sharpen cutters o special shapes
and also shape styles.

Grinding Wheels
“The wrong grade of wheel will casily draw the
cemper of small cutcers and make them soft. Use
the coz gade of whed, Wo recommnd
supply Norton wheels grade Alundum 35:60 BM
for general use in grinding cuters for pelss
Duplicaors. True up wheel frequently with the
diamond dresser, one of which is furnished with
each Gorton grinder. Occasionally go over wheels
after diamond trucing with a star wheel dresser
Keep wheel free of grease and avoid touching
with greasy fingers. Never grind continuously in
one spo; kecp tool moving. Keep wheel spindle
snug and free from vibration.

—n—
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GRINDING SINGLE FLUTE GORTON
Trueing Grinding Wheels

‘True up grinding wheel, using diamond tool 7566-A (page 11, Acces-
sories catalog) which is furnished with grinder. After inserting the

wheel shown in Fig. 1. Then swing across face of wheel by rocking
the tool head in much the same manner as for grinding a cutcer.

Fig. 1—Trucing Whee!

Grinding Conical Point and Cutting Edge

I

Grinding Clearance
‘The cucter is now the correct angle, with 4 cutting edge, but it has Fig. 3—Before and After
o chip clearance. This should be approximately 5 degrees on back Eeaie

side of cutting edge (the exact angle of cutter and proper clearance
will be decermined by the various classes of work). For example, set
0ol head at 30 degrees and grind conical point, then reset tool head
ac 25 degrees for clearance. Feed cutter with back side (round side)
againsc grinding wheel and grind flat to the point, being carcful not
0 grind beyond it. Do not rotate cuter when grinding tis flar. Now
sevolve cutte by turning cutter back and forth, and at the same time
swinging across face of whel just as when grinding the conical point,
buc being careful not to revolve cutter too far against geinding wheel
and so discurb the curting edge. An enlarged view of the cuttet point
should now appear like Fig. 4, and a cross section like Fig. 5. Note
that the cutters should rotate in a clock-wise direction when viewed
fzom abor

Grinding Flat Side to Center—Tipping Off, Etc.
Gorton single flue cuers bave . side ground o exact. cncr
s chis may be found a crifle full, for additional
slnng,,(lv P e R e St
amine the conical point with a magnifying glass to sec if
coincide. I not, grind the fla back until it docs, taking

ig. 3—Section Through
especial care to get it square with original surface. Hie, 1 om Doted Line

=%



Photo 26

CUTTERS with GORTON CUTTER GRINDERS

C I will often be found desirable to use  cutcer with a blunted point  [—
or “pped off,” particularly on work requiring severe service where |CUTTING EDGE
the very point could easily be broken off. This is done by hand, hold-
ing the cutcer against the face of wheel and grinding ac an angle back
from the cutting edge, which is always the high point. Sce Fig. 6.
Tk i e s AP S e,

=)

Grinding Square Nose Cutters
When square nose single flue cutters are ground, chey should always
be tipped off on the end as explained above, and as shown in Fig. 7, ipped OF Cutter

© unless al the curting will be done with the side of cuter,in which case
the end will not matter. Cutters tipped off in this way enable them to
penetrate like a deill when fist fed into the work. All suaighe side

o square nose curters, like Fig. 7, have, of course, clearance ground on

the cutting side as shown in Fig. 5. Examination of an unused square

nose cutter will show exactly how the reground cutter should look.

Ball Nose Cutters Fig. 7—Square Nose Cutter
For duplicating curved and uneven surfaces in dics and molds, we

find che single fluce ball nose cutters most satisfactory. They are
ground in Gorton grinders with the use of the radivs grinding tool
ese ball nose cuteers are ground

8 st oy doed gl Wlw g 5. ANl s i
cutters should firsc have the seraight or conical sides ground, with
clearance, as previously explained,—before nserting cutcer in radius
ool head for grinding the nosc.

Fig. 8—Ball Nose Cuter with
To grind radius, insert cutter in collet of tool head, then measure the Straight Sid
disance from face of gri heel to center of stud on which tool
head pivors. For example,—if a 14" dia. cutter is to be ground with
a ball nose, then the center of stud should be moved V4 from face of

o wheel, measuring from the flac surface of the gauge provided.
This adjustment remains fixed, the cutter being fed into the
‘wheel by an independent screw on the radius head itself. Feed slightly
into the wheel, then swing the attachment in an arc, beginning at a
posicion where the side of cutter (cither straight ot conical like Figs.

ig. 9—Ball Nose Cutter with
Sor 9) is parallel with face of grinding wheel and swinging chrough & > Fes NosE €
an arc as far as the fixture will go, approximately 135 degrees. This

S ool 4% il cltinnct et he o i of e l

as in oughly by dotted line in Figs. 8 and 9. While swinging
i e e iy s i sag T T
0 insure proper clearance on cutting edge.

b e it b pnd s Foll e i
actachment and the surplus scock ground away by hand, being careful
ot to disturb radius. Examination of a new, unused Gorton ball nose Fig. 10—Tiling Catter for
cuter will show exagtly how the reground cutter should look Clearance

e
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APPROXIMATE CUTTER SPEED CHART

Revolutions per minute for Gorcon High S peed Steel Cutters, single or two flute type.

Use twohirds of speeds shown for 4 and 6 flute end mills.

poie)

Cutter Di ;
(at cutting
o Dito

Hard W Ditto

Bakelit 0! | ‘8,000

10,000 | 10,000 | 10,000
Hard Bronze

Machine S 6000 | 3000

Anncaled Tool Steel 4500 | 2300
Scainless, Monel, Etc 100

Very Hard Dic and
Alloy Stecl

Ditwo | 8000 | 8000 | 8000

500 3500 | 2000 | 1,200

#Also celluloid, hard rubber, pearl, ivory and syntheic plascics.

+Also ordinary brass, zinc, copper, silver, gold, soft bronze, German silver.

Tungsten or Tantalum carbide cutters can be run at much higher specds on all materials,

Diamond cutters—same speeds for all materials as for cutting in brass with sceel cutters.

The accompanying chart gives an idea of correct
cutte speeds for different curters and materials
‘These specds, however, wil vary gready, depend:
ing on the depeh of cut and the rate ac which cut
ter i fed through the work
Roughing Cuts

or a heavy roughing cut, where considerable
stock i removed, it may be necessary to use slower
P e e s e
a few chousandths of an inch are removed, higher
speeds can be used. For heavy roughing curs
much depends on the rate at which the curter is
fed through the work. For any given depth of
cut the speed must of course be decreased a5 the
depth of cut i increased.

Speeds and Feeds
Since all Gorton Duplicators are manually oper-

ated, with a litcle experience, the operator can feel
th the levers when the cutter is working at maxi-

mum efficiency. Wich all Duplicators, after the
preliminary roughing, it is best to run cutcers at
highest speeds possible, and remove stock with
everal light fast cuts, rather chan one heavy cut
ac slower spindle speeds. Always use the highest
speed possible without burning the cutcer, es
pecially for the final finishing.

‘This chart and instructions are intended only as 2
guide for the inexperienced operator, or persons
not familiar with the operation of small high
speed cutters such as used in Gorton machines.
‘The experienced operator will have found by trial
the speeds and feeds best suited to his own work,
and for such dhis chart s only for comparison.

oy
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MACHINES for DIE, MOLD and
TOOL MAKING

A compl o of prci, i e sindie s

‘luminum, brass, broose, bakelte, etc, with
el workhlders i et

VERTI

For oo, dic and mold work. Wi high speed preciion
apndic, in » wide range of sices. Faclusive patnied
Teaurs provide. incresed capacey and rage, bighet
ey 2od s f opersion

iling o n droporge die
D Unisersal

UNIVERSAL
For oo, die, mold
hesds fully saiversl o

sy and il e exciive et
Gorton Ver

Mg ey crt b

MACHINES

o duplicae dics, molds, punches and nses for plasic

robber 2nd las molds and e cusiog des. Made in

Lvers sine, manualy opersed, with high speed spi-
recion work.

HOUTING MACHINES
designed fo brass oing and general engav-
b i st o 5000 P ot e

Gronm xcms

LS AND CUTTERS Duplicing panch fo Bakc-
Circala and Uniersl Table, Plic and Uivecsal Vises e mold with 8. Duplicator
s0d Holdes, Colles, Specil Tools 1d Fistures: Caron,

Specd St Hard Aloy Ead Mills and Corers

sl sz

Gradusing mecine 6571 for
C small dise, eylinders and diclc

WHEREVER SMALL CUTTERS RUN AT HIGH SPEEDS
e A

——
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USE THIS PAGE FOR YOUR NOTES
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